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Abstract

Objective—To test the efficacy of Counselor-Assisted Problem Solving (CAPS) versus an

internet resources comparison (IRC) condition in reducing behavior problems in adolescents

following traumatic brain injury (TBI).

Design—Randomized clinical trial with interviewers naïve to treatment condition.

Setting—Three large tertiary children's hospitals and two general hospitals with pediatric

commitment.

Participants—132 children ages 12-17 years hospitalized during the previous 6 months for

moderate to severe TBI.
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Interventions—Participants in CAPS (n = 65) completed 8-12 online modules providing

training in problem solving, communication skills, and self-regulation and subsequent

synchronous videoconferences with a therapist. Participants in the IRC group (n = 67) received

links to internet resources about pediatric TBI.

Main Outcome Measures—Child Behavior Checklist (CBCL) administered before and after

completion of treatment (i.e., approximately six months after treatment initiation).

Results—Post hoc analysis of covariance (ANCOVA), controlling for pre-treatment scores, was

used to examine group differences in behavior problems in the entire sample and among older

(n=59) and younger adolescents (n=53). Among older but not younger adolescents, CAPS resulted

in greater improvements on multiple dimensions of externalizing behavior problems than did IRC.

Conclusion—Online problem-solving therapy may be effective in reducing behavior problems

in older adolescent survivors of moderate-severe TBI.

Keywords

traumatic brain injury; telehealth; adolescent; problem solving; behavior

Introduction

The Effects of TBI on Children and Families

Traumatic brain injury (TBI) is the most common cause of acquired disability in childhood

and a source of significant morbidity and family burden 1. Emerging or intensifying

behavior problems are among the most common and problematic consequences, with 1/3 to

3/4 of children with severe TBI experiencing clinically significant behavioral symptoms

during the initial year post injury 2. Secondary ADHD and difficulties with emotion control

and self-regulation are particularly common and troublesome 3placing children at risk for re-

injury as well as social and legal difficulties4.

Evidence-based Approaches to Treatment

Problem-solving therapy may provide an evidence-based approach for improving the

behavioral outcomes of pediatric survivors of TBI. Problem-solving therapy involves a

structured approach to developing a realistic and optimistic framework for addressing

problems. According to cognitive-behavioral theory, “problem solving is an important

general coping process that increases adaptive situational coping and behavioral

competence, which in turn reduces and prevents the negative effects of stress on

psychological-physical well-being” 5. Training in problem-solving skills has been shown to

be effective in reducing stress, negative affect, and depressive symptomatology in a wide

range of clinical populations 6,7,8,9. Clinical observation and mounting research evidence

suggest that young individuals with TBI exhibit specific deficits in problem-solving

skills 10,11and that these deficits contribute to interpersonal, vocational, and behavioral

problems. Thus, problem-solving therapy may also provide a key metacognitive strategy

enabling children with TBI to function more effectively. Problem-solving therapy has been

used with caregivers of adults with TBI 12, 13 and has been increasingly used in family-

centered treatments for children and youth with TBI 14.
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Two previous RCTs have investigated the efficacy of family problem-solving therapy in

reducing behavior problems following pediatric TBI and provide preliminary evidence of its

efficacy. Wade, Brown, and Michaud 15 compared the impact of family problem-solving

therapy to standard psychosocial care in a cohort of 32 children ages 5 to 17 years with

moderate to severe TBI. They found significant reductions in internalizing symptoms and

anxiety/withdrawal in the treatment group relative to the controls, but no differences in

externalizing symptoms. A second study by the same investigative team 16 examined the

efficacy of an online-version of the family problem-solving treatment which integrated

psycho-educational web modules with synchronous videoconferencing to apply the

problem-solving process to problems identified by the family. The efficacy of online family

problem-solving was examined relative to access to internet resources in a randomized

clinical trial with 40 families of children ages 5 to 17 years with moderate to severe TBI.

Greater improvements in social competence were revealed in older children and

improvements in child externalizing behaviors were shown in children from lower income

families. The improvements refer to the respective groups as they are listed in the sentence.

Although these studies provided preliminary support for the efficacy of family problem-

solving intervention in reducing child behavior problems following TBI, they were limited

by relatively small, heterogeneous samples. Further research with larger, more homogeneous

samples with respect to age and time since injury is needed to clearly demonstrate its utility

for the population and to identify the children for whom it is likely to be most beneficial.

Adolescence constitutes a critical period for neural, social, and emotional development. It is

also one of the peak developmental periods for TBI 17. Adolescents with TBI must negotiate

a number of normative developmental transitions such as navigating multiple classrooms

and subjects, learning to drive, dating, and advancing to employment or higher education

after high school. Teens with TBI often face these challenges in the context of impaired self-

regulation, judgment, and problem-solving, thereby reducing their likelihood of a successful

transition to adulthood. Thus, interventions designed to facilitate self-regulation and

problem-solving post TBI may be particularly beneficial in this age group.

We examined the efficacy of online family problem-solving supported by synchronous

sessions with a licensed psychologist (Counselor-Assisted Problem Solving; CAPS)

compared to access to internet resources (Internet Resource Comparison; IRC) in reducing

the behavioral consequences of TBI in adolescents. This study expands upon previous

work 18 by examining this question in a large, homogeneous sample with respect to age and

time since injury. Given previous findings that older teens were more likely to benefit from

online problem-solving, we hypothesized that youth who were in high school at the time of

treatment would experience greater reductions in behavior problems following CAPS,

whereas improvements would be less pronounced among young teens.

Method

Participants

This clinical trial was registered with clinicaltrials.gov, assigned identifier: NCT00409448.

Potential participants were identified from five major trauma-centers in the Central and
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Western regions of the United States. The study was approved by the Institutional Review

Board of each participating medical center. Potential study participants were 12-17 year old

adolescents who had been hospitalized overnight or longer for a complicated mild to severe

TBI within the previous 1-6 months. Complicated mild TBI was defined as a lowest

recorded Glasgow Coma Scale (GCS) score greater than 12 with evidence of a neurologic

insult on magnetic resonance imaging or computerized tomography, moderate TBI as GCS

score of 9-12, and severe TBI defined as GCS score of 8 or less. Eligibility requirements

included documented alteration of neurological functioning as measured by a GCS score

less than 13 or evidence of neurological insult as seen on magnetic resonance imaging or

computerized tomography, English as the primary language spoken in the home, availability

of the adolescent to participate in the intervention, and the family residence being within a 3

hour drive of the hospital. Participants were excluded for the following reasons: 1) the teen

had not sufficiently recovered by 6 months post injury to participate in the intervention (e.g.,

was in a minimally responsive state), 2) either child or parent had experienced a psychiatric

hospitalization during the year prior to the injury, 3) the family lived in an area without high

speed internet access, 4) the child was residing outside the home (e.g., detention facility), or

5) the child had a diagnosis of intellectual disability prior to the injury. Seventeen percent

(52/308) of those screened were ineligible for one or more of these reasons, with a primary

language other than English constituting the most common reason for exclusion (see Figure

1. CONSORT Flow Chart).

Baseline Assessment and Random Assignment

After obtaining informed consent from the parents and assent from the teen, an initial

baseline assessment at the family's home was completed by study personnel; at that time, the

primary caregiver completed measures that assessed the functioning and behavior of the teen

along with relevant demographic information. All families were provided with a new

computer, web camera, and high speed internet access and shown how to log onto the study

website and access the links to TBI resources on the web. A follow-up assessment was

completed 6 months after baseline that included the same behavioral measures that had been

completed at baseline.

Participating families were randomly assigned to one of two internet-based interventions: (1)

CAPS, a 6-month web-based, family-centered intervention that focuses on problem-solving,

communication, and self-regulation; (2) internet resource comparison (IRC) group that

received a self-guided, information-based program. To ensure that both gender and race

were balanced within each of the sites, randomization was carried out by stratifying on these

two factors. The strata were nonwhite females, white females, nonwhite males, and white

males within each site. A SAS program was created using permuted block sizes for each

randomization. Group assignment was contained in a sealed envelope that was handed to the

participants at the end of the baseline visit. In this fashion, group assignment was concealed

from the research coordinators completing the baseline and follow-up assessments.

Treatment Groups

CAPS Intervention—Counselors in the CAPS program were four clinical psychologists

who had been licensed an average of 3.25 years at the beginning of the study (range 0 -7).
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They participated in an initial, two-day training program and weekly supervision calls

throughout the course of the project to maintain treatment fidelity. A detailed treatment

manual (available from the first author) provided step-by-step instructions for meeting

session objectives. Adherence to session objectives was verified by end-of-session checklists

completed by the psychologists and participating parents.

Participants in the CAPS group had an initial face-to-face session with the psychologist in

the family's home. During this 90-minute meeting, the psychologist learned about the

adolescent's injury and how he/she and the family had been affected and identified goals that

each family member wanted to address during the program. The psychologist also instructed

the family in logging onto the CAPS website and demonstrated how to access the available

treatment modules. In addition, the therapist assigned the family a Skype login and showed

them how to log onto Skype for the videoconference sessions.

Each subsequent CAPS session consisted of a self-guided online portion providing didactic

content regarding problem-solving skills, video clips modeling this skill, and exercises and

assignments that offered the family opportunities to practice the new skill. New material was

then released upon completion of each online session with the therapist which were

scheduled biweekly for the first three months of the intervention for a total of six

videoconference sessions. During these sessions, the therapist reviewed the online materials

and practiced the problem-solving process using a problem that the family identified.

The individualized portion occurred during months four and five of the intervention. As part

of the sixth online session, all participating parents completed a measure of family burden

and a self-assessment of problem-solving and communication. Based on the results of the

self-assessment, the therapist planned individualized sessions for the family with ongoing

attention given to injury-related issues identified on the questionnaires. Up to two therapist

sessions per month in months 4 and 5 were scheduled to address unresolved issues for a

maximum of four individualized sessions. All families were scheduled for a final wrap-up

session with the therapist in the sixth month.

Content of the core and supplemental sessions is listed in Table 1. The initial sessions on

positive problem orientation and problem-solving were grounded in the problem-solving

therapy model outlined by D'Zurilla and Nezu 5. Beginning in session 3, the counselor

assisted the teen and family in applying the 5-step problem-solving process (Aim,

Brainstorm, Choose, Do, and Evaluate) to a goal or problem identified by the family. The

family's homework was to implement the agreed-upon plan during the 1-2 weeks between

sessions and evaluate its success. Subsequent sessions continued to focus on collaborative

family problem-solving while also providing didactic information and strategies for

managing the common cognitive and behavioral consequences of TBI. Adolescents were

taught a self-regulation heuristic (Stop, Monitor, Appraise, Reflect, Try) to promote

inhibition and thoughtful responding. Basic communication skills were also covered in

session 6 to facilitate effective family problem-solving and to address potential

communication deficits in the teen with TBI. The teen with TBI and one parent or caregiver

were required to participate in each core session, and both parents and school-age siblings,

when present in the home, were also encouraged to participate when possible.
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IRC Intervention—Families in the IRC group also received a computer, web camera, and

high speed internet access. (The web camera was provided to keep the research assistants

unaware of group assignment.) IRC families were given access to a home page with links to

online resources but were not able to access specific session content. Resources included

links to local, state, and national brain-injury associations and to sites specific to pediatric

brain injury, such as the Center on Brain Injury Research and Training, Brain Injury Partners

and the National Database of Educational Resources on Traumatic Brain Injury. These

websites provided didactic information about brain injury as well as modules about working

with schools and family advocacy 19, handling stress, and problem-solving around common

issues. Families were encouraged to spend at least an hour each week accessing information

regarding pediatric brain injury on the web throughout the 6-month intervention period and

to track the sites that they visited. At follow-up, parents provided information about the TBI-

related websites visited and the time spent at each site.

Follow-up Assessment

Follow-up assessments were scheduled an average of 6 months after the baseline assessment

and included re-administration of the measures completed at baseline. To equate the time

between baseline and follow-up assessments between groups and to maintain concealment

of group assignment, follow-ups were scheduled without knowledge of whether the

participant had completed the treatment protocol or not.

Measures

Background Questionnaire—Information regarding injury severity was collected from

relevant hospital records. Socio-demographic information, including median family income

and primary caregiver educational attainment, was collected from the caregiver at the

baseline assessment. Parents/primary caregivers completed a baseline interview regarding

pre-injury diagnoses and treatments as well as current behavioral and medical treatments.

Behavioral Outcomes—Both parents were asked to complete the Child Behavior

Checklist (CBCL) 20, a parental report that focuses on problematic behaviors in day-to-day

family, social, and school situations. The CBCL has high test-retest reliability and criterion

validity and is sensitive to behavioral problems commonly found following TBI 21. In

addition, the CBCL was recommended by the Pediatric TBI Common Data Elements

workgroup as a core measure of behavior problems following TBI 22. The CBCL provides

Internalizing, Externalizing, and Total Behavior Problem composites as well as a number of

subscales. The CAPS intervention emphasizes problem-solving skills and self-regulation.

Thus, in addition to the Internalizing and Externalizing composites, we chose to examine the

following subscales that were hypothesized to be affected by inhibition and self-regulation:

Attention and Aggression and the subscales corresponding to related DSM diagnoses (DSM:

ADHD, DSM: Conduct Disorder). Composites and subscales are reported as T-scores with a

mean of 50 and a standard deviation of 10, with higher scores indicating more significant

behavior problems. T scores of 65 or greater are considered to be clinically significant.
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Analyses

T-tests and Fisher's exact tests were used to compare the groups (CAPS versus IRC) on

baseline demographic, injury, and behavioral characteristics. Similar analyses were

conducted to examine baseline differences between those who completed the study and

those who dropped out. Overall group differences were sought using analysis of covariance,

in which the baseline score on the measure of interest served as a covariate, thereby

allowing us to assess residualized change over time. Partial eta squared was used to

determine effect size from the ANCOVA. Cohen's23 conversion table for partial eta squared

identifies values of 0.01, 0.06, and 0.14 as indicating small, medium, and large effect sizes,

respectively. Post hoc paired t-tests were conducted to examine the magnitude of effects in

each group. Effect sizes for the post hoc tests were computed using Cohen's d. All analysis

was conducted using SPSS version 20.

Results

Participants

As detailed in the CONSORT Flow chart (Figure 1), 308 children were screened for

eligibility; 256 met eligibility criteria and were invited to participate. Of these, 132 children

(52%) completed the informed consent process and baseline assessment. Sixty-five were

assigned to CAPS and sixty-seven to IRC. As indicated in Table 2, the groups were well

matched with respect to demographic and injury characteristics. The groups did not differ

significantly on behavior problems at baseline with the exception of internalizing symptoms

which were significantly higher in the IRC than in the CAPS group. Given the rigorous

randomization procedure, initial differences in internalizing symptoms are unlikely to reflect

systematic bias. Further comparison of group differences (CAPS versus IRC) among older

(9th-12th grade) and younger (6th-8th grade) participants revealed no significant differences

in demographic (age, gender, family income) or injury characteristics (severity, time since

injury) between the groups; all ps < .10.

Three participants provided consent but failed to complete the CBCL at baseline, and an

additional 11 participants failed to complete the CBCL at the 6-month follow-up assessment

for an attrition rate of 8%. Those who failed to complete the 6-month follow-up did not

differ significantly from those who completed follow-up on child age, race/ethnicity, gender,

grade, time since injury, injury severity, or baseline levels of behavior problems (all ps > .

10). There was a nonsignificant trend (p < .10) for parents who did not complete the follow-

up assessment to be younger than those who did [mean age (SD) = 38.82 (6.82) for dropouts

and 42.87 (6.83) for completers]. Follow-up assessments were conducted an average of 6.96

and 6.74 months following baseline in the CAPS and IRC groups, respectively.

Time spent on the web viewing information regarding TBI did not differ by group. Forty-

three percent of parents in the CAPS group and 48% in the IRC group reported spending

fewer than 30 minutes per week viewing information about TBI (either the CAPS website or

other links), and 50% of the CAPS group and 47% of the IRC group reported spending

between 30 minutes and 2 hours per week. The distribution of time that adolescents reported

spending at TBI websites was similar to that of their parents, with 43% of CAPS teens and
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48% of IRC teens spending fewer than 30 minutes per week at TBI websites. Table 3 lists

the websites visited by more than 20 participants in the IRC group (out of more than 175)

and the number of participating family members who reported visiting each site.

Participants in the CAPS group completed an average of 8 sessions (range 0 – 13) with all

but 7 (12%) completing 5 or more sessions. Overall, nearly all participants in both groups

rated the website content as moderately to extremely helpful, and this did not differ by group

(93% CAPS, 96% IRC). Participants in CAPS rated the videoconferences as easy to use

overall (96%) and when compared to a phone call (94%) or face to face visit (90%)

(AUTHORS: Are the last 2 figures supposed to be comparisons of video vs. phone and

video vs. in-person? If so, “easy” should be “easier” for those comparisons – although the

differences look trivial.). In addition, 96% rated the videoconferences as helpful overall,

with 85% rating them as very or extremely helpful.

Analyses of covariance, controlling for baseline symptom levels on the CBCL, were

conducted to test the hypothesis that CAPS was associated with greater improvements in

behavior problems than was access to internet resources (IRC). Eighty-six percent of

primary caregivers (104/121) were mothers, 10% were fathers (12/121) and 4% (5/121)

were grandparents or other relations, and this did not differ by group. Two sets of analyses

were conducted--one examining group differences in the sample as a whole and one

examining group differences between participants in high school (n = 58) and those in

middle school (n = 53) separately. The latter analyses were conducted given theoretical and

empirical expectations that the effects of the CAPS intervention on self-regulation might be

greater among older adolescents 15, 16, 18. As reported in Table 4, there were no significant

differences between the CAPS and IRC groups on any of the behavioral outcomes in the

sample as a whole.

Among participants in high school, those receiving CAPS had significantly lower levels of

externalizing symptoms, aggression, attention problems, ADHD, and Conduct Disorder

symptoms than did those receiving IRC after controlling for baseline symptoms. The effect

sizes for significant group differences were of medium magnitude ranging from .07 to .10

(see Table 3). The groups did not differ on internalizing symptoms at follow-up, but both

reported significant reductions in internalizing symptoms from baseline to follow-up with a

medium effect size. Post hoc paired t-tests were used to examine the magnitude of

improvements within each group. High school age participants in CAPS improved on all six

behavioral indices with improvements ranging from 1/3 to ½ standard deviation. High

school age participants in IRC only evidenced improvements in internalizing symptoms with

a medium size effect.

Conversely, among participants in middle school at the time of treatment (n = 54), the

groups did not differ on any CBCL subscale. Furthermore, there were no improvements, as

assessed by paired t-tests, on any outcomes in either group. Taken together, these findings

suggest that CAPS may promote improvements in self-regulation and behavioral functioning

in older but not younger adolescents.
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To better understand the differential treatment effects of CAPS in younger versus older

participants, we conducted a series of post hoc t-test analyses examining average time spent

completing sessions online, the number of sessions completed overall and with various

family constellations (mom and teen alone, dad and teen alone, all three), number of

cancellations or no shows, and teen satisfaction ratings. The results, reported in Table 4,

revealed only two significant differences out of 13 analyses. Within a subset of participants

(n = 28) for whom time spent on the web modules was available, the middle school age

participants spent significantly more time on the website overall than did the high school age

participants. Also, the middle-school age participants rated the anger management content as

significantly more helpful than did those in high school. Thus, the greater improvements

among older teens do not appear attributable to greater family involvement, greater exposure

to the treatment content online or in sessions with the psychologist, or greater satisfaction

with the program.

Discussion

We report the results from one of the largest, single-blind RCTs of an intervention to

improve the behavioral outcomes of pediatric TBI to date. We compared the efficacy of two

web-based interventions: Counselor-Assisted Problem Solving (CAPS) and access to

internet resources and education regarding TBI (IRC).This study differed from previous

studies examining the efficacy of online family problem-solving following pediatric TBI in

a number of key respects including greater homogeneity with respect to participant age and

time since injury and concealment of group assignment from the research personnel

conducting the follow-up assessments. Findings indicate that CAPS is superior to IRC in

improving externalizing behavior problems including attention/ADHD, aggression, and

Conduct Disorder symptoms in high-school age youth with TBI, whereas neither CAPS nor

IRC was associated with improved functioning in younger adolescents. Corresponding effect

sizes, as assessed using Cohen's d, were medium in magnitude. While the CAPS

intervention was associated with significant improvements among older adolescents on each

behavioral outcome assessed, the IRC intervention was only associated with improvements

in internalizing symptoms.

Given developmental theory and previous findings 15,16,18, we anticipated that the effects of

CAPS would be more pronounced among older adolescents. The CAPS intervention trains

teens and their families to use heuristics to improve problem-solving and self-regulation.

Developmentally, adolescents in high school are more capable of employing these strategies

in their daily lives without parental supervision or intervention than are younger adolescents

(ages 12 to 13 years) who are likely to require additional parental support or scaffolding to

utilize these skills.

Contrary to previous findings 15, 16, 18, younger teens in this cohort did not improve,

regardless of their treatment group. This subset of the sample demonstrated small, non-

significant decrements on a number of the CBCL subscales including aggressive behaviors,

attention problems, ADHD, and Conduct Disorder symptoms. Post hoc analyses revealed

very few differences between older and younger adolescents with respect to the number of

sessions completed, the extent of involvement of both parents in treatment, nonadherence, or
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satisfaction with the program content. However, contrary to expectations, younger

participants spent significantly more time on the website and rated some website content

(i.e., anger management) more favorably than did older participants. These findings suggest

that the associations among treatment dose, satisfaction, and response may be complex and

vary as a function of age/developmental level. Taken together, this pattern of findings

provides tentative evidence that older and younger adolescents may respond differently to

behavioral interventions following TBI. CAPS is a relatively brief intervention (8 core

sessions) and focuses on cognitive-behavioral skills. Younger adolescents may require

longer or more intensive treatment or a qualitatively different treatment protocol. For

example, younger adolescents may benefit more from a parent-focused intervention that

emphasizes antecedent behavior controls and setting the child up for success 24.

Given the paucity of treatment studies for pediatric TBI, little is known about the optimal

timing of interventions after injury. The current project targeted youth during the initial six

months following TBI, allowing us to minimize the variability attributable to time since

injury and to attempt to reduce the emergence of novel behavior problems. However, it is

unclear whether this is invariably the most efficacious time to intervene or whether optimal

timing may vary as a function of age (early versus later adolescence) or injury severity.

Anecdotally, some caregivers of youth with severe TBI indicated that it was difficult for

them to participate in the intervention while they were dealing with the child's continuing

medical complications such as seizures and further surgeries. In addition, youth with TBI

reported difficulty attending to the session content in the initial months after TBI. Thus,

additional research is needed to clarify when in the course of recovery cognitive-behavioral

interventions such as CAPS may be most effective for youth with TBI.

Telehealth interventions such as CAPS reduce barriers to treatment access such as time/

distance, transportation, and perceived stigma. However, adoption into clinical practice has

been limited and initially confined to more geographically remote locations such as rural

Western United States, central Canada, and Australia. Increasingly, large institutions,

including the Veteran's Administration, have sought to incorporate telehealth practices into

standard care by identifying HIPAA compliant videoconferencing software (such as Movi)

and working to address institutional barriers. 25Many families now own home computers

and video cameras, and if not, these devices can be purchased at increasingly competitive

prices. Nonetheless, issues such as third-party payment and inconsistent guidelines

governing telehealth practice by psychologists across states continue to pose significant

barriers to more widespread adoption of programs such as CAPS.

Despite our relatively large and homogeneous sample, a number of limitations of this study

should be noted. Although the treatment conditions were equated for access to reliable

information and resources concerning TBI, including websites regarding problem-solving

strategies and stress management, the groups were not equated for therapist attention.

Therefore, while we can tentatively conclude that CAPS is superior to access to internet

resources alone in reducing behavior problems among older adolescents following TBI, we

cannot conclude that it is superior to other forms of treatment affording therapist support.

Future research that controls for the nonspecific effects of therapist attention is needed to

disentangle the specific effects of problem-solving therapy on behavior after TBI.
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Furthermore, website utilization in the IRC group was assessed solely by parental report via

weekly logs of sites visited and thus may be subject to social desirability biases. Also,

evaluation of behavior problems was based on parent report. Although the CBCL was

recommended as a core behavioral outcome measure by the Common Data Elements

workgroup22, teacher or youth self-report measures of behavior would provide additional

insights into the efficacy of the intervention. Given the nature of the interventions, one

involving counselor-assistance and the other self-guided access online information, it was

not possible to conceal group assignment from the participating families. Thus, difference in

outcome may have been attributable to parental expectations and social desirability biases as

well as the effectiveness of the treatment program. Further, recruitment of a subset of

participants with no behavior problems at baseline may have contributed to floor effects.

Finally, the sample was disproportionately white which may limit generalizability of our

findings to individuals of other races or ethnicities.

The current results support the efficacy of CAPS, and online family problem-solving more

broadly, in reducing externalizing behavior problems in older adolescents with TBI. Further

research is needed to determine the optimal timing of intervention and the value of family

versus individual intervention. Moreover, increasing attention must be devoted to

identifying effective interventions for younger adolescents who may be less likely to benefit

from the cognitive-behavioral heuristics in CAPS.
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ADHD Attention Deficit Hyperactivity Disorder

ANCOVA Analysis of Covariance

CAPS Counselor Assisted Problem Solving

CBCL Child Behavior Checklist

DSM Diagnostic and Statistical Manual of Mental Disorders, GCS, Glasgow Coma

Scale

IRC Internet Resources Comparison

RCT Randomized Control Trial

TBI Traumatic Brain Injury
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Figure 1. Counselor Assisted Problem Solving (CAPS) CONSORT 2010 Flow Diagram
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Table 1
CAPS Core and Supplemental Sessions

CAPS Core Sessions:

1—Getting Started

Implementation & Monitoring

Goals

2—Staying Positive

3—Problem Solving

4—Getting Organized & Working with the School

5—Self-Management

6—Verbal and Non-Verbal Communication

7—Controlling Your Behavior II/Handling Crises

 Self-Assessment of Skills

 Identification of Supplemental Sessions

8—Planning for the Future

Supplemental Sessions (up to four per family between session 7 and 8)

Talking with Your Teen

Taking Care of You/Marital Communication/Guilt, Grief, and Caregiver

Social Skills

After High School

Sibling Issues

Pain Management

Sleep Session

Memory Session
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Table 2
Most Frequently Visited Websites in the Internet-Resource Comparison Group (> 20
Unique Visitors)

Website Number of Participants Who Visited the Site

TBI Resource Center 52

http://www.braininjuryresources.org/

TBI Survival Guide 47

http://www.tbiguide.com/

Brain Injury Association of America 45

http://www.biausa.org

Head Injury 43

http://www.headinjury.com

Traumatic Brain Injury.com 33

http://www.traumaticbraininjury.com/

TBI Info 30

http://www.tbiinfo.com

Brain Injury Resource Foundation 23

http://www.birf.info/home/links/caregivers.html

International Brain Injury Association 22

http://www.internationalbrain.org

Ohio Brain Injury Association 22

http://www.biaoh.org

TBI Recovery Center 22

http://www.tbirecoverycenter.org

J Head Trauma Rehabil. Author manuscript; available in PMC 2015 May 01.

http://www.braininjuryresources.org/
http://www.tbiguide.com/
http://www.biausa.org
http://www.headinjury.com
http://www.traumaticbraininjury.com/
http://www.tbiinfo.com
http://www.birf.info/home/links/caregivers.html
http://www.internationalbrain.org
http://www.biaoh.org
http://www.tbirecoverycenter.org


N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript

Wade et al. Page 17

T
ab

le
 3

Im
pr

ov
em

en
ts

 f
ro

m
 B

as
el

in
e 

to
 F

ol
lo

w
-u

p 
in

 C
hi

ld
 B

eh
av

io
r 

P
ro

bl
em

s 
in

 t
he

 C
A

P
S 

ve
rs

us
 I

R
C

 T
re

at
m

en
ts

 b
as

ed
 o

n 
G

ra
de

 L
ev

el
 (

H
ig

h
Sc

ho
ol

 v
er

su
s 

M
id

dl
e 

Sc
ho

ol
)

E
nt

ir
e 

Sa
m

pl
e

C
A

P
S 

(5
7)

IR
C

 (
61

)

B
eh

av
io

r
B

as
el

in
e

6 
M

on
th

B
as

el
in

e
6 

M
on

th
F

 (
df

= 
11

8)
P

ar
ti

al
 E

ta
-S

qu
ar

e

E
xt

er
na

liz
in

g
51

.8
9 

(1
0.

13
)

49
.8

2 
(1

1.
53

)
53

.4
6 

(1
0.

54
)

52
.6

9 
(1

1.
28

)
1.

22
0.

01

In
te

rn
al

iz
in

g
51

.3
9 

(1
1.

28
)

49
.3

7 
(1

2.
13

)
55

.6
2 

(1
1.

56
)

52
.5

6 
(1

1.
60

)
0

0

A
gg

re
ss

iv
e

55
.6

0 
(6

.3
9)

54
.8

6 
(8

.4
5)

56
.0

0 
(8

.0
1)

56
.1

6 
(8

.7
8)

0.
73

0.
01

A
tte

nt
io

n
57

.0
0 

(7
.0

8)
56

.3
2 

(6
.7

9)
59

.4
9 

(7
.8

5)
60

.0
0 

(1
0.

18
)

2.
14

0.
02

A
D

H
D

56
.6

1 
(6

.9
8)

55
.9

8 
(7

.4
7)

58
.3

6 
(7

.4
1)

58
.5

1 
(8

.7
5)

1.
11

0.
01

C
on

du
ct

55
.1

4 
(5

.9
0)

54
.6

8 
(7

.5
7)

56
.2

1 
(8

.2
9)

56
.5

9 
(7

.6
6)

1.
27

0.
01

O
ld

er
 T

ee
ns

 (
9th

-1
2th

gr
ad

e)

C
A

PS
 (

27
)

IR
C

 (
35

)

B
eh

av
io

r
B

as
el

in
e

6 
M

on
th

B
as

el
in

e
6 

M
on

th
F 

=
 (

df
 1

18
)

Pa
rt

ia
l E

ta
-S

qu
ar

e

E
xt

er
na

liz
in

g
52

.9
2 

(1
1.

66
)

47
.8

5 
(1

0.
60

)
54

.3
3 

(9
.4

2)
53

.8
5 

(9
.6

3)
6.

75
 *

0.
10

In
te

rn
al

iz
in

g
54

.3
1 

(1
1.

51
)

49
.5

4 
(1

2.
08

)
55

.2
7 

(1
0.

38
)

52
.0

6 
(9

.3
2)

0.
88

0.
01

A
gg

re
ss

iv
e

56
.5

4 
(6

.6
5)

53
.0

4 
(5

.8
3)

55
.7

9 
(5

.7
3)

55
.6

7 
(5

.5
0)

5.
74

 *
0.

09

A
tte

nt
io

n
59

.4
6 

(9
.2

5)
55

.8
1 

(6
.9

1)
59

.9
1 

(8
.2

9)
60

.1
2 

(9
.4

3)
4.

73
 *

0.
07

A
D

H
D

58
.4

6 
(8

.0
5)

55
.3

8 
(7

.6
5)

58
.3

3 
(7

.4
7)

58
.4

5 
(8

.2
0)

4.
38

 *
0.

07

C
on

du
ct

55
.9

6 
(6

.4
3)

53
.6

5 
(6

.1
2)

56
.3

6 
(6

.3
9)

56
.8

5 
(6

.9
6)

4.
80

 *
0.

08

Y
ou

ng
er

 T
ee

n 
s 

(6
-8

th
 g

ra
de

)

C
A

PS
 (

30
)

IR
C

 (
26

)

B
eh

av
io

r
B

as
el

in
e

6 
M

on
th

B
as

el
in

e
6 

M
on

th
F 

(d
f=

 1
18

)
Pa

rt
ia

l E
ta

-S
qu

ar
e

E
xt

er
na

liz
in

g
52

.1
4 

(9
.0

2)
52

.7
2 

(1
1.

83
)

54
.1

2 
(1

2.
87

)
53

.5
6 

(1
4.

31
)

0.
72

0.
01

In
te

rn
al

iz
in

g
50

.3
1 

(1
0.

37
)

49
.9

0 
(1

2.
53

)
55

.7
6 

(1
3.

44
)

53
.6

8 
(1

4.
06

)
0.

66
0.

01

A
gg

re
ss

iv
e

55
.3

4 
(6

.3
7)

56
.8

6 
(1

0.
16

)
57

.8
0 

(1
0.

86
)

58
.9

6 
(1

2.
44

)
0.

22
0.

00

J Head Trauma Rehabil. Author manuscript; available in PMC 2015 May 01.



N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript

Wade et al. Page 18

E
nt

ir
e 

Sa
m

pl
e

C
A

P
S 

(5
7)

IR
C

 (
61

)

B
eh

av
io

r
B

as
el

in
e

6 
M

on
th

B
as

el
in

e
6 

M
on

th
F

 (
df

= 
11

8)
P

ar
ti

al
 E

ta
-S

qu
ar

e

A
tte

nt
io

n
55

.9
7 

(6
.4

6)
57

.0
3 

(6
.8

5)
59

.3
6 

(7
.3

2)
61

.2
0 

(7
.4

6)
0.

24
0.

00

A
D

H
D

55
.4

8 
(5

.9
1)

56
.7

2 
(7

.5
0)

58
.9

2 
(7

.4
2)

60
.2

8 
(9

.9
1)

0
0

C
on

du
ct

54
.8

3 
(5

.7
5)

56
.0

3 
(8

.7
2)

57
.6

4 
(1

0.
97

)
58

.1
2 

(9
.5

1)
0.

3
0.

01

* in
di

ca
te

s 
p 

<
 .0

5

J Head Trauma Rehabil. Author manuscript; available in PMC 2015 May 01.



N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript

Wade et al. Page 19

Table 4
Comparison of CAPS Utilization, Adherence and Satisfaction Data for Middle School and
High School Participants

Middle School High School t(60)

Sessions @ 6 Months 7.76 (3.05) 6.54 (2.94) 1.61

Total Sessions Completed 8.44 (2.79) 7.74 (2.93) .95

Total Hours on Website 11.58 (5.66) 7.37 (4.53) 2.12*

Sessions with Mother Only 4.36 (4.32) 5.35 (3.80) -.84

Sessions with Father Only 1.32 (2.90) 1.04 (2.46) .36

Sessions with Both Parents 3.24 (4.31) 2.17 (3.70) .92

Cancellations/No Shows 4.18 (4.72) 3.19 (3.60) .95

Helpfulness Ratings (1 = not at all to 5 = extremely)

Website Overall 3.78 (1.31) 3.65 (1.50) .31

Information on Brain Injury 4.17 (1.03) 3.71 (1.45) 1.22

Problem-Solving Content 4.04 (1.30) 3.71 (1.49) .78

Self-Management Content 4.09 (1.31) 3.67 (1.39) 1.03

Communication Skills 4.26 (1.10) 3.71 (1.42) 1.43

Anger Management Skills 4.35 (.98) 3.38 (1.36) 2.72**

Videoconferences Overall 4.13 (1.10) 4.30 (1.15) -.53

**
indicates p < .01
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