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Introduction 
 

Pediatric traumatic brain injury (TBI) is a leading cause of acquired disability in 

childhood and can result in a range of short- and long-term challenges for children/adolescents 

and their families. These include emergent internalizing and externalizing behavior problems, 

particularly among children/adolescents who have sustained moderate to severe TBI (e.g., Bloom 

et al., 2001; Li & Liu, 2013; Schwartz et al., 2003). An important, though often overlooked 

factor in child/adolescent outcomes following pediatric TBI is the influence of parent/caregiver 

psychological functioning. Poor caregiver psychological functioning has been found to 

exacerbate child behavior problems following injury (e.g., Raj et al., 2014), and this is 

particularly notable given that parents of children with TBI report more family problems and 

greater levels of stress than parents of non-injured children (Hawley et al., 2003).  

Recognizing that (1) caregivers of children who have sustained TBI are at risk of 

worsening psychological well-being and that (2) parent functioning in turn impacts child 

recovery; intervening and supporting parents in the acute phase following may set families on a 

positive path to recovery. The aim of this pilot study was to develop and conduct usability testing 

of a self-guided responsive web design (RWD) program, i.e., the Road to Recovery for 

Caregivers after TBI (R2R-TBI), designed to improve caregiver functioning and increase 

positive parenting behaviors in the acute phase following pediatric TBI. Stages of development 

of the R2R-TBI intervention included review of the literature, consultation with a parent 

advisory council (consisting of three parents of children with brain injuries who have become 

parent leaders/advocates), consultation with providers, preliminary usability testing/feedback 

sessions with five parents of children with brain injuries, and pilot testing with 22 caregivers 

(average age: 32.5 years, range: 18 to 51 years) with a child (average age: 4.62 years, range: 4 
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days – 14 years) sustaining a TBI within the previous 3-months. Caregivers who participated 

were predominantly mothers (93%; 7% fathers) and varied with regard to demographic 

background including level of education (32% with up to high school diploma/GED, 32% with 

up to 2-years of college, and 36% with a Bachelor’s degree and higher), household income 

(annual income range: less than $20,000 to over $100,000), and race/ethnicity (59% Caucasian 

American. 32% African American, and 9% Other).  

Caregivers reported high levels of satisfaction with the program. All reported that the 

program was helpful to them and most (80%) reported that they learned tips to be a better parent 

and almost all (93%) reported making positive changes as a result of the program. Qualitative 

feedback included that the program “was very informative,” “helped me better understand what 

my child might be going through,” and “helped me with controlling my emotions.” Parents also 

reported that “some of the guides to dealing with stress and self-care were very good” and “this 

experience was very informative and has opened my eyes to the reality of my situation.” Overall, 

participants considered the website usable with some providing higher usability ratings than 

others. Suggestions/feedback included tailoring content to smaller age groups (from the parent of 

a 6-month old) and including opportunities to speak with a provider. Data analyses is ongoing 

and we will explore caregiver factors that may impact satisfaction and usability. Feedback from 

this trial will be used to further develop the program.  

To our knowledge this is the first self-guided web-based intervention targeting 

parent/caregiver functioning in the acute phase following pediatric TBI. Given challenges 

parents of children with TBI may experience accessing traditional in-office interventions 

targeting their well-being and/ or parenting, the R2R-TBI program may be a cost-effective 

resource to support the hundreds of families impacted by pediatric TBI in Ohio each year.  



5 
 

Executive Summary 

Background and Rationale for the R2R-TBI Program 

Over 600,000 children between the ages of 0 and 14 years are seen in emergency rooms 

across the country each year due to traumatic brain injury (Taylor, Bell, Breiding, & Xu, 2017). 

Children who sustain moderate to severe TBI are at risk for persistent impairment in daily 

functioning, including deficits in self-care, communication skills, social development, and 

externalizing behavior problems (e.g., Janusz et al., 2002; Langlois et al., 2006; Thurman et al., 

1999, Max et al., 1998). Emergent externalizing behavior problems such as aggression, conduct 

problems, and oppositional defiant behaviors (Li & Liu, 2013) are particularly common among 

children/ adolescents who have sustained moderate to severe TBI (e.g., Bloom et al., 2001; 

Schwartz et al., 2003). These behaviors can result in negative life trajectories, which contribute 

to the over-representation of adolescents with TBI in juvenile justice settings (Perron, 2008). An 

important, though often overlooked factor in child/adolescent outcomes following pediatric TBI 

is the influence of parent/caregiver psychological functioning. Poor caregiver psychological 

functioning has been found to exacerbate child behavior problems following injury (e.g., Raj et 

al., 2014), and this is particularly notable given that parents of children with TBI report more 

family problems, poorer psychological functioning such as higher rates of depression and 

anxiety, and greater levels of stress than parents of non-injured children (Hawley et al., 2003; 

Wade et al., 1998). 

Parent functioning is important to target in the acute phase following pediatric TBI as 

poor parent functioning and parent-child communication has been found exacerbate negative 

child outcomes following injury. For example, in a sample of children with moderate and severe 

TBI, higher levels of parent psychological distress at 6 months predicted more child behavior 
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problems 6 months later (Taylor et al., 2001). In a recent study, Raj et al. (2014) found that 

poorer parent psychological health was associated with more adolescent externalizing behavior 

problems in the initial months following TBI. In contrast, more positive parent-adolescent 

communication was associated with fewer behavior problems (Raj et al., 2014). In younger child 

samples, Wade et al. (2008) found that parents of children with TBI showed less warm responses 

to their child compared with parents of children with orthopedic injuries, and this lower level of 

warmth was associated with higher rates of externalizing behavior problems among young 

children. Similarly, harsh critical parenting also contributed to higher levels of attention-deficit 

hyperactivity symptoms among children with severe TBI (Wade et al., 2011a). 

Despite growing evidence of the powerful impact of parent functioning and behaviors on 

child outcomes following pediatric TBI, to our knowledge, there are no interventions specifically 

targeting parent needs and well-being in the acute phase following injury. Indeed, there is a 

dearth of interventions for families impacted by pediatric TBI (Brown et al., 2013). A number of 

existing interventions, such as McLaughlin, Glang, and colleagues’ (2013) web-based training in 

family advocacy, focus on chronic needs, and not on functioning in the immediate weeks after 

injury. There are a number of factors that hamper intervention efforts with parents affected by 

pediatric TBI. For example, parents who are already burdened with their child’s medical needs 

may have neither the time and resources, nor inclination to seek supports for themselves. 

Traditional barriers to help seeking, such as perceived stigma (Corrigan, 2004) may also prevent 

parents from accessing psychological interventions targeting caregiver functioning and/ or 

parenting (e.g., individual or group therapy). Moreover, other barriers to accessing services such 

as living in rural areas or lack of transportation and financial resources are also relevant to 

families affected by TBI, particularly those from lower income backgrounds. As such, traditional 
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in-office psychological interventions that target psychological health and parenting behaviors 

may not be desirable or easily accessible to parents of children with TBI who would benefit from 

these services.    

Recognizing that (1) caregivers of children who have sustained TBI are at risk of 

worsening psychological well-being and that (2) parent functioning in turn impacts child 

recovery; intervening and supporting parents in the acute phase following injury is crucial. In 

addition, it is essential that these interventions are accessible and convenient to families who are 

already struggling with injury-related burden and distress. As our society becomes more familiar 

with and reliant on the internet and smartphones, delivery of behavioral health interventions via 

these platforms is increasing (Luxton et al., 2011). Moreover, interventions delivered via 

smartphone may reduce barriers to help-seeking and promote evidence-based interventions that 

are both accessible and efficient (Luxton et al., 2011). Web-based interventions delivered via 

smartphone and computer (such as the R2R-TBI program) may be particularly suited to the 

needs of parents in the acute phase after pediatric TBI, as parents can access the program at their 

own convenience, for example while their child receives outpatient therapies, and do not have to 

concern themselves with arranging child-care, or travelling with a child who may have mobility 

challenges and/or challenging behaviors.  

Aims 

The aim of this pilot study was to develop and conduct usability testing of a self-guided 

responsive web design (RWD) program, i.e., the Road to Recovery for Caregivers after TBI 

(R2R-TBI) designed to improve caregiver functioning and increase positive parenting behaviors 

in the acute phase following pediatric TBI. Given the impact of parent functioning on child 

outcomes, it was proposed that intervening early at the caregiver level would set families on a 
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positive path of recovery and result in more positive long-term child outcomes. This pilot study 

also examined preliminary efficacy and satisfaction data. 

Information/Qualifications of the Principal and Co-Investigators 

Shari Wade, PhD – Primary Investigator. Dr. Wade is an experienced pediatric 

psychologist who has been investigating predictors of family adaptation to pediatric TBI for 

more than 25 years and has developed and tested web-based interventions to reduce behavioral 

morbidity and family consequences for over 15 years. She is a leader in multi-center clinical 

trials for pediatric TBI, having directed eight completed and one ongoing trial. She is the 

Principal Investigator and Director of the Rehabilitation Research and Training Center (RRTC) 

for Pediatric Brain Injury Interventions, the only federally-funded center for pediatric TBI. 

Stacey Raj, PhD – Principal Investigator. Dr. Raj is a licensed Clinical Psychologist and 

an Assistant Professor in Psychology at Xavier University, Cincinnati, OH. She completed her 

post-doctoral fellowship at Cincinnati Children’s Hospital Medical Center, focusing on research 

and clinical interventions with children and families impacted by pediatric TBI. She has worked 

on a number of grant-funded studies examining outcomes and interventions for children and 

families affected by pediatric TBI. She has published several papers on outcomes of 

interventions for pediatric TBI including first author papers published in the Journal of Pediatric 

Psychology and the Journal of Head Trauma and Rehabilitation. 

Matthew Schmidt, PhD – Co-Investigator. Dr. Schmidt is an Associate Professor of 

Educational Technology at the University of Florida (starting Fall 2019; formerly Assistant 

Professor in Instructional Design and Technology at the University of Cincinnati). Dr. Schmidt is 

a certified usability evaluator, has received numerous awards for his research, and has authored 

and co-authored numerous refereed publications on the use of technology to enhance learning 
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and instruction. He has worked on numerous grant funded studies with collaborators at 

Cincinnati Children’s Hospital Medical Center including efforts to develop web-based  

interventions for children/families impacted by epilepsy, concussion, and TBI.   

Setting 

Participants were recruited at Cincinnati Children’s Hospital Medical Center (CCHMC). 

The provision of all clinical care at CCHMC is driven by the premises of continuous quality 

improvement based on the best available evidence and an ongoing integration of data collection 

and research throughout the continuum of care. As the only Level One pediatric trauma center in 

the area, CCHMC receives 97% of the county’s pediatric admissions, thus providing an 

exceptional opportunity for clinical studies that matter to the county and state. In addition, 

CCHMC is one of just three Level One pediatric trauma centers across Ohio. The Division of 

Physical Medicine and Rehabilitation where this study was based has an excellent track record of 

pioneering interventions for children and families affected by TBI. In addition, the investigators 

on this study have been involved in numerous studies documenting short and long-term sequelae 

of pediatric TBI. 

The R2R-TBI Program 

Stages of Development 

Development of the R2R-TBI program began with a literature review of challenges 

experiences by caregivers and families post-injury, as well as current interventions of caregivers 

of children with traumatic brain injury. Next, we consulted with care providers (pediatric 

rehabilitation nurses and physicians). This was followed by consultation with a parent advisory 

council consisting of three parents of children with brain injuries who have become parent 

leaders/advocates. Each parent advisory council session was held separately with the parent 
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engaging with the research team. During these sessions, parents reviewed and provided feedback 

on website design and content. Feedback from these sessions were used to further develop the 

website. Next, usability testing was conducted with 5 caregivers of children with a brain injury. 

Each parent reviewed one (or two) modules that had been developed with a usability testing 

expert. These sessions were guided by use of eye-tracking software and each session was 

recorded, transcribed, and reviewed by the team. Participants reported that the website was easy 

to use and navigate. Feedback from each parent was incorporated and the program was further 

refined prior to pilot testing.   

Delivery  

Research shows that the impact of parent functioning/ behaviors on child outcomes are 

apparent in the initial months following injury (e.g., Raj et al., 2014). It is possible that 

intervening during this acute phase may serve a protective function to children and families, and 

set families on a positive path to recovery. The R2R-TBI program was thus designed to target 

caregiver functioning and well-being in the first three months following pediatric TBI.  

Recognizing that families of children with TBI and other disabilities may have difficulty 

accessing services due to child care, transportation, and cost issues, the R2R-TBI program was 

designed to be a self-guided intervention that caregivers could access any time at their 

convenience. Moreover, the program was designed to be delivered via multi-platform web 

devices (e.g., smartphone, laptop, tablet) that would be accessible to all families who are able to 

access the internet (e.g., through home internet service, public library, etc.). Changes in 

technology use in the past 5 years, makes a multi-format intervention particularly important. 

Recent data released by the Pew Research Center (2015) indicate that about 79% of US adults 

ages 30 – 49 years own a smartphone, and this figure is 85% for adults ages 18 to 29 years. Of 
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these smartphone users, up to 15% have few other options for accessing the internet (i.e., no 

home internet access). Clearly, accessing web-based content via smartphone is familiar to most 

parents, and it is worth noting that 68 – 85% of smartphon e users aged 19 to 49 years report 

accessing health information through their smartphones, suggesting a high level of comfort with 

these technologies (PEW Research, 2015). Given the frequent changes in technology, delivering 

R2R-TBI via multi-format devices would likely support efficacy, satisfaction, and accessibility 

for parents managing myriad challenges in the acute phase following pediatric TBI.   

Content 

The R2R-TBI program is based on research evidence of parents’ needs following 

pediatric TBI, as well as feedback from parents and families who have participated in other TBI 

studies at CCHMC. Parents have consistently asked for more information on what to expect in 

the weeks and months following their child’s TBI, and the R2R-TBI program couples this 

information with positive parenting strategies to alleviate and manage some of these concerns. 

Moreover, recognizing that parent psychological functioning may be adversely impacted 

following pediatric TBI, this intervention targets caregiver self-care. Essentially, the R2R-TBI 

program addresses parent functioning and parenting behaviors, with the view that intervening in 

the acute phase following injury may establish a positive path of recovery for children and their 

families.  

The R2R-TBI Program Modules 

The interactive nature of the R2R-TBI program encourages active parent participation 

and allows parents to select information that is pertinent to them. By enabling parents to self-

guide though the web platform, parents are able to tailor the program to their specific needs. In 

addition, the R2R-TBI program encourages active participation in the modules, and parents are 
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afforded opportunities to practice skills introduced in R2R-TBI program. For example, there are 

progressive muscle relaxation video clips for parents to use at that moment, or go back at a later 

time. 

Below is a brief overview of the content of the R2R-TBI program. Please see the 

Appendix for sample screen images of the intervention. 

Module 1: What to expect?  

Among the most common concerns raised by parents of children who have experienced 

TBI is the question of how their child’s injury will impact their short and long-term outcomes 

(Prigatano & Gray, 2007). Although outcomes of children with TBI vary, parents benefit from 

ongoing information (Savage et al., 2005) and providing accurate information on what to expect 

may help reduce parental distress (Prigatano & Gray, 2007). In the first module, parents will 

learn about TBI and are given an overview of common sequelae of injury (e.g., confusion, 

memory loss, emotional lability, etc.) and how these consequences may manifest themselves at 

various ages. As parents proceed through this module, they are able to select and learn more 

about symptoms that their child may be experiencing.  

Module 2. Problem solving your child’s recovery.  

Now that parents have a sense of what to expect in the short and long-term recovery 

process, this module teaches parents skills to manage various challenges that may arise. For 

example, parents learn strategies and skills to manage common (and some uncommon) sequelae 

of pediatric TBI. Parents also learn a problem solving framework to navigate challenges, 

Module 3: Positive parenting.  

In this module, parents learn positive parenting skills such as how to set their child up for 

success, creating a home environment that promotes positive behavior, as well as boundary 
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setting techniques. Parents can select information that is specific to the general ages of their child 

(i.e., 0 to 4 years, 5 to 11 years, and 12 to 18 years).  

Module 4: Taking care of yourself.  

In this module parents learn the importance of good self-care and learn about the reasons 

why we feel stress and how stress can impact our bodies and our lives. Parents then learn 

strategies to manage stress such as progressive muscle relaxation, relaxed breathing, and 

imagery. Parents are able to practice these skills with the support of the R2R-TBI program.  

Module 5: Working with your child’s school. 

In this module, parents learn how they can support their child’s reentry into school and 

how they can work together with their child’s school to ensure that their child’s needs are met. 

Parents will learn about different levels of services and supports (e.g., IEP, 504-Plan, etc.) 

available to children who are experiencing academic, mood, and/or behavioral challenges 

resulting from TBI. Parents are important advocates for their child’s academic needs, and we 

believe that providing parents with this information may support their confidence in advocating 

for their child’s needs at school and elsewhere.  

Module 6: Guilt, grief, and caregiving  

Parents of children with TBI often experience feelings of guilt for not being able to 

protect their child, and many experience grief over the changes they see in their child (Aitken et 

al., 2004). In this module, parents learn that they are not alone in their feelings of guilt and grief 

and hear about experiences of other caregivers. Parents also learn strategies to manage feelings 

of guilt and grief, and are presented with information on respite care services available to 

families caring for a child with a serious injury.  

Module 7: Marital communication. 
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Parents will learn about common relationship stressors following pediatric TBI (e.g., 

differing parental expectations, poor communication, financial concerns, etc.). Parents will also 

learn tips for improving communication with their spouse/partner and will be able to practice 

effective talking/ listening skills.  

Module 8: Sleep issues. 

Many children with TBI may experience sleep difficulties and this module teaches 

parents about possible reasons for their child’s sleep difficulties. Strategies that parents can use 

to support their child’s healthy sleep are offered. This module also offers parents techniques and 

strategies to improve their own sleep. 

Module 9: Parents and siblings. 

Parents learn about typical sibling reactions to TBI and strategies they can use to support 

the well-being of their un-injured child/ren. In addition, parents will learn about distinctions 

between normal sibling reactions and warning signs of more serious problems.  

Module 10: After high school.  

This module is for parents of children with challenges following brain injury who are 

transitioning out of high school. It provides parents with information on their child’s legal rights 

pertaining to education and job training after high school. Parents are also provided with 

information and links to organizations that may be able to support their child’s transition, 

including the State Vocational Rehabilitation Agency. 

Pilot Testing 

Participants  

Participants were identified and recruited from the CCHMC Trauma Registry, inpatient 

units, and the CCHMC Pediatric Rehabilitation clinic. Inclusion criteria included being a 
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caregiver of a child (ages 0 – 18 years) hospitalized for moderate to severe TBI (GCS score of ≤ 

12 or a GCS of 13-15 accompanied by abnormalities on imaging) within the past 3-months. 

Injury severity has been found to be a robust predictor of child outcomes, with more severe 

injuries associated with greater short and long-term challenges. Additional inclusion criteria 

included the caregiver having access to the internet (e.g., smartphone, access at a public library, 

home computer, etc.), residing with the injured child for the duration of the study, and use of 

English as the primary language in the home. Exclusion criteria included non-blunt head trauma 

(e.g., gunshot wound). The pilot testing was approved by the CCHMC IRB (study number: 2016-

4732). 

At the time of this report, 29 caregivers have been recruited. Twenty-two have completed 

baseline measures, 15 have completed follow-up measures, and 4 are actively enrolled. Please 

see Table 1 for a summary of child and caregiver demographics at baseline. 

Table 1. Demographic data for child and caregiver at baseline (N=22).  

Demographics Average (Range) or Percentages 
Child and Injury Characteristics  
Child age 4.62 years (4 days – 14 years) 
Length of stay at hospital 6.47 days (2 days – 35 days) 
Glasgow Coma Scale score 12.05 (6 – 15) 
Caregiver Characteristics  
Age 32.5 years (18 years – 51 years) 
Caregiver Completing Forms   

Mother 93% 
Father 7% 

Race/Ethnicity (%)  
Caucasian American  59% 
African American  32% 
Other  9% 

Highest Level of Education  
<HS Diploma/GED 5% 
HS Diploma/GED  27% 
2 or less years of college 32% 
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Bachelor’s degree 23% 
Graduate degree 14% 

Marital Status  
Married 36% 
Never married 23% 
Living with someone 27% 
Divorced 14% 

Annual Household Income  
<$20,000 18% 
$20,000 - $39,000 18% 
$40,000 - $59,000 26% 
$60,000 - $79,000 5% 
$80,000 - $100,000 5% 
>$100,000 14% 
Not reported 14% 

 

Procedure 

Caregivers who were eligible to participate received a flyer and/or phone call with 

information about the study when their child was discharged from the hospital and at follow-up 

visits with their child’s provider. Eligible caregivers who consented to participate were emailed a 

link to complete baseline questionnaires. Once baseline forms were complete, caregivers 

received a link with access to the R2R-TBI program. A month later, caregivers received a link to 

complete the follow-up forms. Caregivers were compensated for their time.  

Measures 

Participants completed the following self-report measures. All forms were completed at 

baseline and at the one-month follow-up unless otherwise noted:  

Satisfaction (only administered at follow-up). Caregivers completed an intervention 

satisfaction survey that has been used in prior studies. This satisfaction survey captured both 

satisfaction with the content as well as with the web-delivery of the intervention. 

Parents/caregivers were also encouraged to provide feedback and suggestions (via surveys and 
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interviews) on how to strengthen the intervention.  

Usability (only administered at follow-up). The System Usability Scale (SUS; Brooke, 

1996) was used to assess the usability of the program. The SUS is an industry-standard scale 

consisting of 10 items with five Likert-scale response categories (Strongly agree to Strongly 

Disagree). The SUS was developed for evaluation of a wide variety of products and services 

including websites and computer applications. It has been shown to be easy to administer, 

provides reliable results even with small sample sizes, and produces valid results. Scores range 

from 0-100 with higher scores indicating greater usability.  

Parenting stress. The short form version of the Parenting Stress Index- 3rd Edition (PSI; 

Abidin, 1995) was used to assess parenting stress. Parents rated their level of agreement on 36 

statements reflecting stress in the parenting domain. The Total Stress Scale of the PSI captures 

overall level of parenting stress. Scores are reported as percentiles with scores between the 15th 

and 80th percentile considered to be in the normal range, and higher scores viewed as indicative 

of greater levels of stress. 

Parent distress and depression. Parent mental health functioning was assessed using two 

self-report measures. The Brief Symptom Inventory (BSI, Derogatis, 1992) was used as a 

measure of overall parent psychological distress, and the Center for Epidemiological Studies 

Depression Scale (CES-D, Radloff, 1977), was used to measure parent depression. Scores on the 

BSI are reported as T values, with scores of 63 and higher defining clinically significant levels of 

distress. Scores on the CES-D range from 0 to 60, with higher scores reflecting higher levels of 

depression.  

Perceived parenting efficacy. The Caregiver Self-Efficacy Scale (CSES; Boothroyd & 

Evans, 1997) was used to assess parenting efficacy. The CSES is a 25 item self-report scale that 
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captures parenting confidence and efficacy. Parents rated how comfortable they were in aspects 

of parenting, including their ability to control their child’s behavior, praise their child, and say no 

to their child. Scores on the measure range from 25 to 100, with higher scores indicating greater 

perceived parenting efficacy. 

Burden of injury. The Family Burden of Injury Interview (FBII) was used to assess 

injury-related stress in the domains of child functioning and behavior, spousal relationship, and 

relationship with other members of the family in the acute phase following injury. The FBII is a 

reliable and valid assessment measure for families affected by TBI (Burgess et al., 1999). 

Family functioning. Family functioning was measured using the 12-item Global 

Functioning Scale of the McMaster Family Assessment Device (FAD-GF, Epstein, Baldwin, & 

Bishop, 1983), a self-report measure of family functioning with established reliability and 

validity (Miller, Epstein, Bishop, & Keitner, 1985). The FAD-GF is recognized by the Pediatric 

Common Data Elements (CDE) workgroup as a core measure of family functioning following 

TBI (McCauley et al., 2012). Primary caregivers rated their level of agreement (i.e., strongly 

agree, agree, disagree, strongly disagree) to statements reflecting their family’s functioning. 

Scores on the FAD-GF range from 1 to 4 with higher scores indicating poorer family 

functioning.  

Child emotional-behavioral functioning. Caregivers of children ages 1.5 to 18 years 

completed the Child Behavior Checklist (CBCL; Achenbach & Rescorla, 2001). The CBCL is a 

parent report measure of child/adolescent emotional and behavioral functioning, and has separate 

forms for children ages 1.5 to 5 years, and those ages 6 to 18 years. The CBCL is recommended 

by the Common Data Elements workgroup as a sensitive and relatively brief measure of behavior 

problems following pediatric TBI (McCauley et al., 2012). Scores are reported as T values with 
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higher scores indicating greater behavior problem severity; a T score of 63 is at the 90th 

percentile. In clinical settings, a T score of 65 to 69 is considered in the borderline clinical range, 

and T scores of 70 and higher (>97th percentile) are clinically elevated (Achenbach & Rescorla, 

2001).  

Data Analysis 

Frequencies and univariate statistics were used to examine the distributional properties of 

all variables and summarize results. In this pilot study, descriptive analyses primarily focused on 

parent reports of usability and satisfaction with the R2R-TBI program. Paired t-tests were 

conducted to examine pre- and post-scores on child and caregiver measures. Due to the small 

sample size and lack of control condition, these pre-post analyses are exploratory.  

Results 

Satisfaction 

Participant’s responses to the satisfaction survey are summarized in Table 2. All 

participants reported that the program was helpful and all but one reported making positive 

changes. Most (87%) reported feeling better prepared to handle crises and would recommend the 

program to others. While many were satisfied, a number of participants (27%) reported that the 

content was not relevant to them and 33% continued to experience stress. As more data is 

collected, further analyses will be run to explore participant factors that may impact their 

experience and satisfaction with the web-program.  
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Table 2. Summary of participants responses on the satisfaction survey (n=15).  

 Item Percent 
Agree/Strongly 

Agree 

Percent 
Disagree/Strongly 

Disagree 
1 The R2R program was helpful to me. 100% 0% 

2 The information helped me understand my child more. 73% 27% 

3 I have learned tips to be a better parent. 80% 20% 

4 I know how to handle a crisis when it comes up. 87% 13% 

5 I get along with family members better. 80% 20% 

6 I feel less stressed. 67% 33% 

7 The program was too long. 33% 67% 

8 The program was too short. 13% 87% 

9 The information did not apply to me or my family. 27% 73% 

10 I would do the program over. 67% 33% 

11 I would recommend the program to others. 87% 13% 

12 My questions about brain injury have been answered. 73% 27% 

13 I have made positive changes. 93% 7% 

 

Free response (qualitative feedback) from caregivers. Caregivers were encouraged to 

provide feedback on their experiences with the R2R-TBI program and their suggestions. Below 

is a summary of feedback provided. Please note that responses in italics are verbatim.  

General experiences with the R2R-TBI program and what was helpful:  

• I liked the general format. It was easy to navigate through sections and the content was 

easy to digest.  
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• I really feel like it has helped me with controlling my emotions and helping my child 

control their emotions. I feel that I can communicate with them much better. I am 

learning to accept what happened and stop blaming myself. 

• This experience was very informative and has opened my eyes to the reality of my 

situation. Although my child is discharged from the hospital, their recovery stage will be 

a bit longer than we expected 

• I very much enjoyed the R2R program.  It helped me to better understand what my child 

might be going through, as it is hard to communicate with my child sometimes due to 

their age. I did get some answers to questions I have had about the injury, and I 

appreciated the helpful tips for dealing with my child after their injury. 

• Lots of information about dealing/coping with brain injury. 

• It gave me helpful tips even when I didn't ask for it.  

• It was helpful to hear feedback from other parents and know that other people go through 

the same stress. Some of the guides to dealing with stress and self-care were very good.  

• It was helpful to learn how to deal with my child's behavior and how to help me cope with 

the situation. 

• The questions alerted me to pay more attention and notice things that I didn't even know 

were a problem that I had difficulty understanding before I was asked. 

• I appreciated the strategies it gave me for dealing with my child after an injury.  I also 

found it helpful to have tips for communicating with my child's school and dealing with 

marital issues, and personal issues, such as taking care of myself and dealing with sleep 

problems.  
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• It was helpful to learn the explanation of why brain injured children act aggressive, AND 

how to deal with it.  

Caregiver suggestions and feedback:  

• Including more real-life examples. Perhaps tailoring the content to smaller age groups. 

As the parent of a six-month old it was hard to relate to some of the content.  

• Although some of the situations did not apply to my family, due to age mostly, I did not 

find that there was anything that was unhelpful. 

• More education on dealing with the [child’s] attitude and helping the other household 

members adjust to the change. How to get my other children to understand the do’s and 

don'ts process while my child is recovering and how we all can help each other… 

• Showing ways to teach family and friends that are not in the home on how to deal with a 

brain injured child, so parents could be more willing to have 'me time' [time away for the 

caregiver to de-stress]  

A few caregivers suggested including opportunities for caregivers to connect with a 

provider through the program. For example, it would be helpful, “To speak with a behavioral 

specialist for both of us [caregiver and child] in person,” and, “It may be more helpful for the 

ability to write in specific questions for the doctors that could be submitted and answered.”  

Other less common feedback included one parent experiencing trouble accessing videos on the 

website, and another parent wishing that they and their spouse could access the web-program 

together however noting that this was not possible due to “different shifts and family priorities.” 

Usability  

Overall, participants considered the website usable. The mean score on the SUS was 69.6 

(n=14) which is considered average (Sauro, 2011). Scores ranged from 50 to 90 indicating that 
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some participants found the web-program more usable than others. Further analyses will be run 

to explore whether participant demographics (e.g., familiarity with technology) and usage factors 

(e.g., accessing web-program via laptop or smartphone) impacted usability.  

Caregiver, family, and child functioning 

Please refer to Table 3 for a summary of scores at baseline and the 1-month follow-up. 

No significant differences were found between baseline and follow-up.  

Table 3. Baseline and Follow-up Scores for Child and Caregiver Measures 

Domain Measure Baseline (n=23) Follow-up (n=16) 
  Mean SD Mean SD 

Parenting 
stress 

Parenting Stress Index- 3rd 
Edition (PSI; percentile score) 

57.59 33.63 59.63 35.54 

Caregiver 
distress 

Brief Symptom Inventory (BSI; 
T-score) 

52.30 11.63 54.88 12.39 

Caregiver 
depression 

Center for Epidemiological 
Studies Depression Scale (CES-
D; total score) 

15.13 12.30 15.33 12.90 

Family 
functioning 

Global Functioning Scale of 
McMaster Family Assessment 
Device (FAD-GF) 

1.80 0.35 1.77 0.36 

Note that data for the Child Behavior Checklist, Caregiver Self-Efficacy Scale, and Family 
Burden of Injury are being analyzed.  
 

Analysis of Researchers’ Findings 

Participants in this study were diverse with regard to demographic factors including 

race/ethnicity (41% non-Caucasian American), age (range: 18 to 51 years), level of education, 

and household income (see Table 1 for summary of demographic information). In addition, range 

of child injury severity, length of hospital stay (range: 2 to 35 days), and age (range: 4 days  to 

14 years old) also varied considerably. Preliminary analyses of the pilot study with this diverse 

sample of caregivers suggests that caregivers were satisfied with the R2R-TBI program and 

found the program usable. All reported that the program was helpful to them and most reported 
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that they learned tips to be a better parent (80%) and had made positive changes (93%) as a result 

of the program. While most participants provided good usability ratings and high satisfaction, a 

few caregivers were less satisfied or did not find the program as usable. As we conclude the 

study and continue to analyze data, we will explore possible mediating and moderating 

influences of demographic data on caregiver response and satisfaction with the R2R-TBI 

program.  

Conclusions and Recommendations 

 TBI is a leading cause of death and disability in childhood and impacts children and 

families from all backgrounds. The acute phase post-injury can be a challenging time as 

caregivers experience growing burdens resulting from their child’s injury. To our knowledge, 

this is the first self-guided web-based intervention targeting parent/caregiver functioning in the 

acute phase following pediatric TBI. Given challenges parents of children with TBI may 

experience accessing traditional in-office interventions targeting their well-being and/or 

parenting, the R2R-TBI program may be a cost-effective resource to set families on a positive 

path to recovery.  

 Further pilot testing is planned and caregiver feedback will be used to improve the 

program before a larger trial to examine short and long-term efficacy. In addition, feedback from 

this pilot study will be used to inform efforts to support families in the acute phase post-injury.  
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Notes  

 The Co-I (Dr. Schmidt) showcased the R2R-TBI program at the Conference for the 

Association for Education Communication Technology, and the program won second place for 

the Division of Distance Learning Crystal Award. 

Data is being prepared for dissemination in peer reviewed journals in psychology and 

instructional design/adult learning.  

  

 

 



26 
 

References 
 
Abidin, R. (1995). Perceived stress index, 3rd ed. Odessa, FL: Psychological Assessment 

Resources.  

Achenbach, T.M., & Rescorla, L.A. (2001). Manual for the ASEBA School-Age Forms & 

Profiles. Burlington, VT: University of Vermont, Research Center for Children, Youth, & 

Families. 

Aitken, M. E., McCarthy, M. L., Slomine, B. S., Ding, R., Durbin, D. R., Jaffe, K. M., ... & 

MacKenzie, E. J. (2009). Family burden after traumatic brain injury in children. 

Pediatrics, 123(1), 199-206. 

Bloom D. R., Levin H. S., Ewing-Cobbs, L., et al (2001). Lifetime and novel psychiatric 

disorders after pediatric traumatic brain injury. Journal of the American Academy of 

Child and Adolescent Psychiatry, 40(5), 572-579. 

Boothroyd, R. A., & Evans, M. E. (1997). Preliminary manual for the caregiver self-efficacy 

scale. Tampa, FL: Louis de la Parte Florida Mental Health Institute. 

Brooke J. (1996). SUS-A quick and dirty usability scale. Usability Evaluation in Industry, 189, 

4-7. 

Brown, F. L., Whittingham, K., Boyd, R., & Sofronoff, K. (2013). A systematic review of 

parenting interventions for traumatic brain injury: Child and parent outcomes. The 

Journal of Head Trauma Rehabilitation, 28(5), 349-360. 

Burgess, E. S., Drotar, D., Taylor, G. H., Wade, S., Stancin, T., & Yeates, K. O. (1999). The 

family burden of injury interview: reliability and validity studies. The Journal of Head 

Trauma Rehabilitation, 14(4), 394-405. 

Corrigan, P. (2004). How stigma interferes with mental health care. American Psychologist, 

59(7), 614. 



27 
 

Derogatis, L. & Lazarus, L. (1994). SCL-90: Brief symptom inventory and matching clinical 

rating scales. In M. Maruish (Ed.), Use of psychological testing for treatment and 

planning and outcome assessment. Mahwah, NJ: Earlbaum.  

Epstein, N. B., Baldwin, L. M., & Bishop, D. S. (1983). The McMaster family assessment 

device. Journal of Marital and Family Therapy, 9(2), 171-180. 

Hawley, C. A., Ward, A. B., Magnay, A. R., & Long, J. (2003). Parental stress and burden 

following traumatic brain injury amongst children and adolescents. Brain Injury, 17(1), 

1-23. 

Janusz, J. A., Kirkwood, M. W., Yeates, K. O., & Taylor, H. G. (2002). Social problem-solving 

skills in children with traumatic brain injury: Long-term outcomes and prediction of 

social competence. Child Neuropsychology, 8(3), 179-194. 

Langlois, J. A., Rutland-Brown, W., & Thomas, K. E. (2004). Traumatic brain injury in the 

United States: Emergency department visits, hospitalizations, and deaths. Department of 

Health and Human Services, Centers for Disease Control and Prevention, Division of 

Acute Care, Rehabilitation Research and Disability Prevention, National Center for 

Injury Prevention and Control. 

Langlois, J. A., Rutland-Brown, W., & Wald, M. M. (2006). The epidemiology and impact of 

traumatic brain injury: A brief overview. The Journal of Head Trauma Rehabilitation, 

21(5), 375-378. 

Li L & Liu J. (2013). The effect of pediatric traumatic brain injury on behavioral outcomes: A 

systematic review. Developmental Medicine & Child Neurology, 55(1), 37-45. 



28 
 

Luxton, D. D., McCann, R. A., Bush, N. E., Mishkind, M. C., & Reger, G. M. (2011). mHealth 

for mental health: Integrating smartphone technology in behavioral healthcare. 

Professional Psychology: Research and Practice, 42(6), 505-512. 

McCauley, S. R., Wilde, E. A., Anderson, V. A., Bedell, G., Beers, S. R., Campbell, T. F., ... & 

Levin, H. S. (2012). Recommendations for the use of common outcome measures in 

pediatric traumatic brain injury research. Journal of Neurotrauma, 29(4), 678-705. 

Max, J. E., Koele, S. L., Smith, W. L., Sato, Y., Lindgren, S. D., Robin, D. A., & Arndt, S. 

(1998). Psychiatric disorders in children and adolescents after severe traumatic brain 

injury: a controlled study. Journal of the American Academy of Child & Adolescent 

Psychiatry, 37(8), 832-840. 

McLaughlin, K. A., Glang, A., Beaver, S. V., Gau, J. M., & Keen, S. (2013). Web-based training 

in family advocacy. The Journal of Head Trauma Rehabilitation, 28(5), 341-348. 

Miller, I. W., Epstein, N. B., Bishop, D. S., & Keitner, G. I. (1985). The McMaster family 

assessment device: reliability and validity. Journal of Marital and Family Therapy, 11(4), 

345-356. 

Perron B. E. & Howard M. O. (2008). Prevalence and correlates of traumatic brain injury among 

delinquent youths. Criminal Behavioral Mental Health, 18(4), 243-55. 

Pew Research Center (2015). The Smartphone Difference. Retrieved on 28 Mar 2016 from 

http://www.pewinternet.org/2015/04/01/us-smartphone-use-in-2015/ 

Prigatano, G. P., & Gray, J. A. (2007). Parental concerns and distress after pediatric traumatic 

brain injury: A qualitative study. Brain Injury, 21(7), 721-729. 

Savage, R. C., DePompei, R., Tyler, J., & Lash, M. (2005). Pediatric traumatic brain injury: A 

review of pertinent issues. Pediatric Rehabilitation, 8(2), 92-103. 



29 
 

Radloff, L. S. (1977). The CES-D scale a self-report depression scale for research in the general 

population. Applied Psychological Measurement, 1(3), 385-401. 

Raj, S. P., Wade, S. L., Cassedy, A., Taylor, H. G., Stancin, T., Brown, T. M., & Kirkwood, M. 

W. (2014). Parent psychological functioning and communication predict externalizing 

behavior problems after pediatric traumatic brain injury. Journal of Pediatric Psychology, 

39(1), 84-95. 

Sauro, J. (2011) Measuring Usability with the System Usability Scale (SUS). Available from the 

following url: http://www.measuringusability.com/sus.php 

Schwartz L., Taylor H. G., Drotar D., Yeates K. O., Wade, S. L., & Stancin T. (2003). Long-

term behavior problems following pediatric traumatic brain injury: Prevalence, 

predictors, and correlates. Journal of Pediatric Psychology, 28(4), 251-263. 

Taylor, C. A., Bell, J. M., Breiding, M. J., & Xu, L. (2017). Traumatic brain injury–related 

emergency department visits, hospitalizations, and deaths—United States, 2007 and 

2013. MMWR. Surveillance Summaries, 66 (SS-9), 1-16. 

Taylor, H. G., Yeates, K. O., Wade, S. L., Drotar, D., Stancin, T., & Burant, C. (2001). 

Bidirectional child–family influences on outcomes of traumatic brain injury in children. 

Journal of the International Neuropsychological Society, 7(06), 755-767. 

Thurman, D., & Guerrero, J. (1999). Trends in hospitalization associated with traumatic brain 

injury. JAMA, 282(10), 954-957. 

Wade, S. L., Taylor, H. G., Drotar, D., Stancin, T., & Yeates, K. O. (1998). Family burden and 

adaptation during the initial year after traumatic brain injury in children. Pediatrics, 

102(1), 110-116. 



30 
 

Wade, S. L., Cassedy, A., Walz, N. C., Taylor, H. G., Stancin, T., & Yeates, K. O. (2011a). The 

relationship of parental warm responsiveness and negativity to emerging behavior 

problems following traumatic brain injury in young children. Developmental Psychology, 

47(1), 119-133. 

Wade, S. L., Taylor, H. G., Walz, N. C., Salisbury, S., Stancin, T., Bernard, L. A., ... & Yeates, 

K. O. (2008). Parent-child interactions during the initial weeks following brain injury in 

young children. Rehabilitation Psychology, 53(2), 180-190. 

Wade, S. L., Walz, N. C., Carey, J., McMullen, K. M., Cass, J., Mark, E., & Yeates, K. O. 

(2011c). Effect on behavior problems of teen online problem-solving for adolescent 

traumatic brain injury. Pediatrics, 128(4), e947-e953. 

Wade, S. L., Oberjohn, K., Conaway, K., Osinska, P., & Bangert, L. (2011b). Live coaching of 

parenting skills using the internet: Implications for clinical practice. Professional 

Psychology: Research and Practice, 42(6), 487-493. 

  



31 
 

Appendix  
 
Sample screenshots of the R2R-TBI Program  
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