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Abstract

Objective(s): To examine the breadth of education or training on the consequences of traumatic
brain injury (TBI) for children and adolescents with TBI and their families/caregivers.

Methods: Systematic scoping review of literature published through July 2018 using eight
databases and education, training, instruction, and pediatric search terms. Only studies including
pediatric participants (age <18) with TBI or their families/caregivers were included. Six
independent reviewers worked in pairs to review abstracts and full-text articles independently,
and abstracted data using a REDCap database.
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Results: Forty-two unique studies were included in the review. Based on TBI injury severity, 24
studies included persons with mild TBI (mTBI) and 18 studies focused on moderate/severe TBI.
Six studies targeted the education or training provided to children or adolescents with TBI. TBI
education was provided primarily in the emergency department or outpatient/community setting.
Most studies described TBI education as the main topic of the study or intervention. Educational
topics varied, such as managing TBI-related symptoms and behaviors, when to seek care, family
issues, and returning to work, school, or play.

Conclusions: The results of this scoping review may guide future research and intervention
development to promote the recovery of children and adolescents with TBI.
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Introduction

Traumatic brain injury (TBI), a leading cause of death and disability, affects children quite
differently than adults (1-3). In the developing brain, a TBI can disrupt this trajectory

and lead to potential physical, emotional, social, and cognitive impairments (4), negatively
impacting participation in school and other activities. Limited studies have focused on the
long-term consequences of pediatric TBI compared to adult populations with TBI. Some
evidence suggests that recovery after pediatric TBI may vary based on race/ethnicity, gender,
and comorbidities, with ethnic minorities, females, and those with more comorbidities
experiencing a slower recovery compared to non-whites, male, and those with fewer
comorbidities (5). Given that disparities in health outcomes may occur after TBI, it is
unclear how children with TBI and their families are able to manage the consequences of
injury and their recovery.

Parents and caregivers of children with TBI face challenges in learning how to care properly
for their child with a TBI and determining the appropriate services needed (6). Families
report challenges identifying and ensuring the student is provided the appropriate supports
to succeed in the classroom (7). Parents and caregivers can experience stress long term
when trying to find and provide proper care for their children (6). Intervention programs
focused on providing education to youth with TBI and their families could minimize

the long-term effects of TBI among this vulnerable population. Yet, research focusing on
educating individuals about the consequences of TBI has included predominately adults
with TBI and/or their family members (8), and most educational interventions are designed
specifically for families/caregivers of adults with moderate/severe TBI.

Previous reviews have focused on education or service delivery in the healthcare or
educational setting (9-11). Similarly, Hart et al. explored brain injury education and
training provided to adults with TBI and/or family members (8). Children and adolescents
with TBI and their families may have unique needs following injury, and the types of
training or education on managing TBI-related cognitive, physical, emotional or behavioral
consequences of injury have not been summarized. Therefore, we sought to review the
peer-reviewed pediatric literature on education provided to children and adolescents with
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TBI or families/caregivers using a systematic scoping review methodology (12). Systematic
scoping reviews are important for examining the scope of existing literature and identifying
gaps to inform future clinical and research work. We performed a comprehensive, systematic
scoping review of research published through July 2018 to examine the types of education
or training on the consequences of TBI developed for children and adolescents with TBI
and/or their families/caregivers and to identify gaps in the existing pediatric TBI literature.
We aimed to address the following research questions:

1 What types of education have been provided to children and adolescents with
TBI and their families/caregivers about the consequences of TBI?

a. What are the types and topics of the available TBI education or
training?

b. At what point following injury and in what setting (e.g., emergency
department, inpatient, outpatient, community) is the TBI education or
training provided?

2. What is known about the outcomes and outcome measures of education or
training on the consequences of TBI for children and adolescents with TBI and
their families/caregivers?

3. What are the current gaps in the TBI literature related to TBI education or
training?

Study Design

We conducted a systematic scoping review to: (a) examine the available, published evidence
on TBI-related education or training for children and adolescents with TBI and their
families/caregivers; (b) determine the types of measurement outcomes have been used to
evaluate educational or training interventions; and (c) identify the gaps in the literature to
make recommendations to guide future clinical and research work (13). Given that we were
not interested at this time on the effectiveness of TBI education or training, a systematic
scoping review is more appropriate than a systematic review to answer our aforementioned
broad and exploratory questions. Our study used the updated scoping review methodology
of Levac et al. (12), which includes up to six framework stages: identifying the research
question (stage 1); identifying relevant studies (stage 2); study selection (stage 3); charting
the data (stage 4); summarizing and reporting results (stage 5); and the optional stage of
consultation with stakeholders (stage 6). Reporting followed the PRISMA Extension for
Scoping Reviews (PRISMA-ScR) guidelines (14).

Eligibility Criteria

The target population included children and/or adolescent participants (age <18) with TBI
of any severity or their families/caregivers. If an article included both pediatric and adult
TBI participants and they were reported separately or the education was different, we
included the article. Family or caregivers included parents, siblings, foster parents, other
family members or relatives, and paid or unpaid caregivers. We also included studies
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involving children or adolescents with acquired brain injury (ABI) or general trauma, if

a TBI subpopulation was included and education or training about the consequences of
TBI was provided. Only articles that described education, information, or training on the
consequences of pediatric TBI, whether behavioral, cognitive, emotional, and/or physical,
were included.

For this review, TBI education focuses on supporting an individual’s knowledge and
management of the consequences of injury. TBI information refers to any facts or
knowledge related to TBI-related consequences of injury, as well as managing the
consequences of injury. TBI-related training refers to learning specific skills related

to managing the consequences of injury. We were also interested in studies on self-
management or symptom management training or comprehensive education programs that
addressed a variety of topics. It is possible for TBI-related training to also include some
aspects of education. For example, a social skills training program may focus on the skills
of turn taking and self-regulation of emotions, but also include an educational component
such as common social communication and interaction issues following TBI. Studies
without significant detail on the education itself were also included to capture the breadth
of the relevant literature. We also included studies where education was provided as a
control for an active intervention, surveys on educational practice or materials provided by
professionals, information on needs assessments, as well as education program descriptions.
All studies were peer-reviewed and in the English language.

We excluded studies where the target population for education was healthcare professionals,
coaches, athletic trainers, educators, or the general public. We also excluded training or
education focused on prevention (e.g., shaken baby or concussion prevention programs) or
specific return-to-school strategies. Review articles were not included, and articles were
excluded if they were non-peer-reviewed materials or grey literature, such as fact sheets or
informational pamphlets, letters or editorials, books or book chapters, book reviews, theses
or dissertations, and conference abstracts.

Information Sources

Studies were systematically identified using PubMed, PsychINFO, PsychBITE, ERIC,
CINAHL, ERABI (Evidence-Based Review of Moderate to Severe Acquired Brain Injury),
PROSPERO, and the Cochrane Library databases through July 2018. Two medical librarians
developed search strategies. We used the search strategies from the original review as
described in Hart et al. (12), from which over 3,209 abstracts were screened, which yielded
88 publications on adult TBI and family education and 33 publications on pediatric/family
education. The original database searches included literature from inception up to October
24, 2016. On July24, 2018, we updated our search to identify pediatric articles published
since the last search (October 24, 2016), using the following pediatric search terms (i.e.,
pediatric*, paediatric*, child*, adolesc*). The search strategies are included in Appendix 1.
Search results were exported into an Excel file, and all duplicates were removed. The search
yielded 293 additional unique abstracts.
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Study Selection

Six reviewers working in pairs were randomly assigned abstracts and full-text articles

to screen independently. Disagreements were discussed until consensus was reached. If
consensus could not be reached, a third reviewer reviewed the abstract and resolved the
disagreement. During the abstract screening phase, duplicates and irrelevant abstracts were
removed. During the full-text review phase, we identified multiple publications (n=6) based
on the same study sample. We included either the first such publication or the most complete
study, but referenced all related publications in the Results.

Data Abstraction

The review team met to discuss and finalize the variables tobe abstracted from the full-text
articles. A data abstraction form was created using REDCap electronic data capture tools
(15, 16). Reviewers worked in pairs to extract data and resolved discrepancies through
discussions. If discrepancies were not resolved, the reviewers included the project lead
(MRP) or a third reviewer. Using REDCap, we abstracted data on sample characteristics,
study design, type of education or training, education or training delivery methods, dose/
duration of education or training, outcomes used in studies evaluating education or training
interventions and results, and the authors” main conclusions. When samples were of mixed
ages (adults and pediatric) and etiologies (e.g., TBI and stroke), we only abstracted outcome
measures and results including the pediatric TBI sample.

Critical Appraisal

We did not include a critical appraisal of the individual sources of evidence, as our focus
was to describe the types of education or training available for children and adolescents with
TBI or their families/caregivers.

Synthesis of Results

Results

Studies were grouped by TBI injury severity, and then summarized by the setting of the TBI
education/training, who received the education/training, the study design, and the methods
of education/training delivery. We analyzed the data by performing descriptive statistics
using Stata 17 (StataCorp, College Station, TX), and created a summary table. Using the
data file with all abstracted data, we identified all outcome measures by name that were used
to evaluate education or training interventions and identified the studies using each. We then
qualitatively grouped the outcome measures by domain (e.g., physical functioning, cognitive
functioning, TBI knowledge).

Figure 1 includes details on the study selection process. We initially identified 356 records,
and then removed 48 duplicate records and 15 additional records from the initial review.
During the review of 293 abstracts, we identified 209 as irrelevant. The remaining 84
abstracts were included for full-text review, of which 69 articles were excluded, leaving 15
articles eligible for data abstraction. Of the 15 articles, 12 articles were unique studies and
three articles included the same study sample as one of the 12 unique studies. Thirty-three
pediatric studies identified but not included in the Hart et al. (12) review were included. Of
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the 33 articles, we identified 30 unique studies and three publications that used the same
participant data but reported different outcomes. Thus, 42 unique studies were included in
this scoping review.

Table 1 provides an overview of the 42 studies. Table 2 includes details on each study, such
as the type of TBI education or training and study results, grouped by injury severity. Since
1990, the number of studies on education or training in TBI-related consequences increased
(Figure 2). Overall, we found very few studies that geared such education and training to
only children or adolescents with TBI (Figure 3). Most studies focused on family/caregivers
only or provided education/training to both family/caregivers and children/adolescents with
TBI (Figure 4). The education or training was delivered using a variety of methods (Figure
5), and in-person education/training was mostly delivered one-on-one (Figure 6).

Table 3 depicts a summary of the types of outcome measures by domains used in studies
evaluating the effects of education/training. Nearly 90 different outcome measures were
used to assess the effects of the education/training and approximately 30 study-developed
measures were used to assess parenting skills, intervention acceptability/feasibility, process,
usefulness, or satisfaction. Most of the outcome measures used were common data elements
(CDEs) for pediatric TBI, and the vast majority addressed cognitive/neuropsychological or
behavioral functioning domains.

Mild Traumatic Brain Injury (mTBI)

The majority of mTBI studies were conducted during emergency care; therefore, we
described the education provided in the emergency department separately from the education
provided in a rehabilitation center, community, or outpatient setting.

mTBI education/training during emergency care (n=18)—Eighteen studies focused
on education or training provided to children or adolescents with mTBI or their family/
caregivers during emergency care. Topics included symptom management, when to seek
care, and returning to school or activities following discharge. Nine studies targeted
education or training for children with TBI and family (17-25), seven targeted parents/
caregivers (26-32), and two focused exclusively on providing education/training directly

to children with TBI (33, 34). Four studies included adults with TBI (17, 20, 33, 34).

One modified Delphi study (31) included children with TBI as well as those with other
conditions, such as asthma, vomiting/diarrhea, abdominal pain, fever, minor brain injury, and
bronchiolitis.

Ten of the 18 studies used an experimental design (18, 21-25, 27, 28, 30, 32). Among

those with experimental designs were five pre-post randomized-controlled trials (RCTs) with
control (22, 23, 25, 28, 32), three case studies (18, 24, 30), one post-test only design with
randomized control (27), and one post-test only design with non-randomized control (21).
Seven of the 18 studies were survey practice studies (17, 19, 20, 29, 31, 33, 34), and one
was a program description (26). The seven survey practice studies focused on identifying
essential content for discharge instructions (DIs) (31), evaluating the content of existing DIs
(17, 20, 29), examining the use of DIs (33), and evaluating both the content and use of Dls
(19, 34).
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The 18 studies varied in the setting and delivery of the education/training. A majority of

the studies focused on education/training that was provided exclusively in the ED (17-21,
23-25, 27, 28, 30, 31, 33, 34), while the remainder focused on education/training in the

ED and acute hospital settings (26, 29) and education/training in the ED and community/
outpatient setting (22, 32). Regarding methods of education delivery, the majority of studies
(n=15) provided written information. Nine studies delivered education/training in person,
two studies provided follow-up education/training via telephone by an interventionist (23,
32), and one study provided education/training via the web/online (22).

Descriptions of mTBI education/training beyond emergency care (n=6)—Six
studies focused on mTBI education/training beyond emergency care. Four studies described
TBI-specific education, while two studies also included children or adolescents with ABI
(35, 36). In one study (35), at least 50% of the children had a TBI while the other children
were diagnosed with a brain tumor or cyst. Another study (36) did not explicitly state the
sample’s injury type, but were most likely those with TBI based on the description of the
injury characteristics. Five studies focused on education/training provided in the community
or outpatient setting (35, 37-40), while one study focused on education/training that was
provided at a children’s rehabilitation center and in the community following discharge (36).

All of the mTBI studies occurring outside of the ED used experimental designs. The designs
included a pre-post design RCT with control (40), pre-post design without control (38,

39), an open pilot study (37), quasi-experimental design with a non-equivalent comparison
group (36), and a case study (35). Three of the studies focused on education/training for
children with TBI and their family (37-39), two included education/training for parents/
caregivers of children with TBI only (35, 36), and one focused on education/training to help
manage persistent post-concussive symptoms for youth aged 10-18 years with mTBI (40).
Regarding delivery of the education, three studies provided written education. Of the four
studies providing in-person education/training, two studies provided one-on-one education/
training (36, 40) and two provided group educational sessions (35, 39). One study used a
web-based intervention for adolescents aged 11-18 years with mTBI (37).

Effects of mTBI education/training on patient/family outcomes (n=9)—Nine
studies reported on the effects of mTBI education/training on patient/family outcomes.
Three RCTs examined the effects of education/training on outcomes (22, 25, 28). In an

RCT by Olsson et al. (22), a child-focused education website and a parent psychoeducation
booklet for the prevention of pediatric post-concussion symptoms was not more effective
than receiving routine mTBI information. Another RCT (25) also did not find a novel ED
symptom-guided DIs more effective than standard Dls. Caregivers found the novel DIs more
helpful in deciding when their child could resume physical activity and school compared to
the standard DlIs (p < 0.05). In a more recent RCT (28), the authors recognized the need for
culturally tailored and targeted videos for specific patient groups (i.e., ethnic minorities), and
the need to adapt material for caregivers with limited English proficiency.

Using an open-label, single arm design (37), Babcock et al. examined the interactive, Web-
based Self-Management Activity-restriction and Relaxation Training (SMART) program
among adolescent/parent dyads. Adolescents with TBI showed a decrease in reported
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post-concussive symptoms, which stabilized after two weeks (41). Parents and adolescents
found the information useful for monitoring mTBI recovery. Hunt et al. (39) examined the
feasibility and knowledge uptake of children and youth with concussion and their families
using a 90-minute educational session called “Concussion & You.” The authors concluded
that is important to make information accessible, keep messages simple and consistent,
promote sharing of experience, and provide tools and resources.

Warren and Kissoon (27) examined whether written DIs improved recall of signs

and symptoms and increased parent satisfaction compared to standard verbal discharge
explanations alone and found no differences. 84% of parents who received written
instruction kept them for future reference; the authors speculated that the written instruction
may provide reassurance to the parents, but should be written in simple language. Thomas
et al. (30) found that verbal instructions with written instructions were more effective in
improving recall than written instructions alone.

Hwang et al. (18) evaluated compliance with concussion DIs. Children with sports injuries
were slightly more likely to be compliant with medical clearance; however, more than
one-third reported returning to play on the day of the injury, suggesting that the DIs were
either not read or ignored. In a non-randomized posttest study (21), providing an mTBI
information booklet appeared to optimize early management of mTBI and reduce stress in
both children and their parents.

Moderate-to-Severe TBI

Description of Moderate/Severe TBI Education/Training (n=18)—Eighteen studies
focused on education/training for young people with moderate/severe brain injury. One
study (42) did not specify the severity, but based on the education program described

in the paper was likely designed for adolescents with moderate/severe ABI. Of these 18
studies, two included only those with severe injury (43, 44), whereas the remaining 16
included individuals with moderate/severe injuries. However, four studies also included a
small sample of individuals with complicated mTBI. Eleven studies included individuals
with only TBI and the seven remaining papers included both traumatic and non-traumatic
brain injury in their sample.

Papers discussing education related to pediatric brain injury included a variety of
experimental and non-experimental designs. Twelve of 18 studies included experimental
designs to assess their educational programs. Six studies were RCTs with pre-post controls
(43, 45-49), four studies used pre-post design without control (50-53), and two were case
studies (44, 54). Six studies described an educational program (42, 55-59), two of which
included key stakeholders in developing their educational programs (42, 59).

The target population, setting, and method of education provision varied across the 18
studies. Half of the papers described educational programs designed for the family only,
and six programs provided education/training to the family and the child with TBI (42, 48,
49, 52, 53, 57). Three studies focused on education/training provided to the child only (43,
46, 54); however, one of these focused on educating/training children with both traumatic
and non-traumatic injuries (46). Educational programs were applied across institutional and
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community settings. Two papers described education that crossed from hospital admission
(e.g., acute care, rehabilitation unit) and into the community/outpatient services (56, 58).
One paper covered the acute and rehabilitation stay (55), and two additional papers focused
only on education/training provided during the inpatient rehabilitation admission (44, 59).
Majority of the educational programs (n = 13) focused on community or outpatient settings.

The methods of education/training delivery focusing on moderate/severe TBI varied across
the included papers. Seven used written education and nine incorporated web-based or
online education delivery (45-49, 51-54). The remaining nine papers incorporated in-person
education/training. Seven studies educated families and children in a one-on-one setting, two
used education/training dyads, and two incorporated group educational programming.

Multi-component educational/training interventions for moderate/severe TBI
(n=6)—Six articles reported data on multi-component educational/training interventions
for children with moderate-to-severe TBI (44, 46, 48, 50, 52, 53). Wade and colleagues,

in 2005, concluded that the multi-component web-based interventions that provided TBI
information hold promise for improving outcomes in children with TBI (53). The same
authors (48) suggested that a web-based cognitive-behavioral intervention, when compared
receiving online resources, could improve older children’s self-management and adjustment
after TBI, even among children who were economically disadvantaged.

In 2009, Wade et al. completed a survey to determine the acceptability of another family
problem-solving intervention (52). Participants rated the program as moderate to high

on helpfulness and ease of use, and reported that it increased targeted knowledge about

their TBI (52). This intervention, called the Teen Online Problem-Solving program, was
built upon the previous online family problem-solving intervention (48), but focused on
self-monitoring, self-regulation, and social problem-solving skills. Another intervention,
BrainSTARS (50), appeared to increase the competencies of parents and educators, but
further study is needed on the impact on student performance and long-term findings. The
BrainSTARS intervention is a consultation program with similar underlying intentions as the
intervention of Wade et al.

The only study that concluded no additional benefits for the intervention group was that of
Piovesana et al. (46), which utilized a multi-modal therapy program to improve executive
function in children and adolescents with ABI. This RCT was developed because most
interventions focus on a single aspect of executive functioning such as problem solving,
rather than multiple components. Laheyet al. (44) used three pediatric cases to examine
the role of the psychologist in psychoeducation and supportive interventions to facilitate
family adjustment to the child’s TBI. This paper concluded that more research is needed to
demonstrate the value of psychology in the rehabilitation process.

Effects of moderate/severe TBI education/training on patient/family outcomes
(n=6)—Six studies tested the effects of TBI education/training on patient/family outcomes,
of which four were RCTs (43, 45, 47, 49), one a pre-post without control (51) and one
uncontrolled case study (54). Five different education/training interventions were evaluated.
One study developed and tested an iPad application, Brain Games, to improve cognitive
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abilities among five adolescents with TBI with diffuse axonal injury (54). The study was
deemed feasible, and cognitive improvements were retained or increased at long-term
followup on a variety of cognitive measures. Another study tested the feasibility of the
Internet-based Interacting Together Everyday: Recovery After Childhood TBI intervention
(I-In TERACT) among parents of children with TBI (51). Combining web-based sessions
with accompanying live coaching sessions appeared feasible and was enjoyable by parents,
despite not reducing problem behaviors among children with TBI.

Three RCTs examined the effects of I-INTERACT by comparing it to either an abbreviated
version (Express) and/or an active-control group, the Internet Resource Comparison (IRC)
group (5, 47, 49). The IRC group received links to information on pediatric TBI and
recovery. The authors concluded that parent training interventions post-TBI may be
particularly valuable for lower-income parents who are vulnerable to both environmental and
injury-related stresses. Similarly, Antonini et al. (45) found improvements in child behavior
support, particularly for those with lower socioeconomic status. No group differences were
found in caregiver psychological distress, stress, or self-efficacy (47, 60). From baseline to
6-month followup, the I-INTERACT significantly reduced both caregiver depression and the
number of negative parenting behaviors (61). These studies suggest that the intervention is
helpful for improving outcomes in children with TBI and their caregivers.

Providing links to pediatric TBI information (control group) was also compared to an online
Counselor-Assisted Problem Solving intervention (CAPS group) in reducing caregiver
depression and distress during the first 6 months following adolescent TBI (49). CAPS was
not more effective than providing only internet resources. After re-analyzing the previous
RCT data, adolescents in the CAPS group from married households had lower global
adolescent emotional and behavioral functioning compared to those in the CAPS group from
single parent households (62). In an older study, adolescents with severe TBI aged 9 to 16
years had limited TBI knowledge with a subset also demonstrating a lack of awareness (43).
Authors suggest accounting for unawareness and providing repetition and visual cues to aid
in retention of TBI-related information.

Discussion

Summary of Evidence

This systematic scoping review aimed to examine the types of TBI-related education or
training developed for children and adolescents with TBI and their families/caregivers, as
well as to determine the settings in which such education or training is provided. We sought
to classify the types of outcomes and measures used to explore the effects of the TBI-related
education or training for children and adolescents with TBI or their family members. Our
findings indicate that greater efforts are needed to target education or training specifically to
children or adolescents with TBI and for their siblings. Another gap revealed by this scoping
review is related to the need to provide pediatric TBI education or training during acute

care and inpatient rehabilitation hospitalization, where education may help support families
during care transitions.
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A notable challenge identified from this review is that it is difficult to determine the

effects of TBI psychoeducation, particularly for multi-component interventions where the
active ingredients of the intervention are unclear. This is evident with the mixed results

on the effectiveness of solely providing education related to the consequences of TBI. For
example, there have been improvements to providing pediatric DlIs following the launch of
the Centers for Disease Control and Prevention (CDC)’s HEADS UP campaign (19, 34). Dls
helped parents with return-to-activities decision-making, but were not helpful in improving
symptoms. Providing education may improve over all TBI knowledge, but without a control
group, the intervention effectiveness is difficult to determine (39). Studies included in this
review indicate that it is more effective to supplement written instructions with verbal
instructions or multimedia instructions (28, 30). Most studies did not assess TBI-related
knowledge and others created measures to evaluate comprehension of discharge instructions
(28), concussion understanding (39), and recall of instructions (27), which makes it difficult
to evaluate effects of the education provided.

We provide the following key points as a qualitative synthesis of the findings of this review:

1 Most pediatric TBI education/training was geared towards family members, most
often parents. Few studies specifically provided education or training to children
and adolescents with TBI to help them with managing their symptoms, and even
fewer studies provided education/training to siblings. TBI education/training is
rarely geared towards siblings to help them cope, be included in discussions,
and address their fears (55, 59). Using a family-centered and community-based
approach may be beneficial not only to address these concerns, but also to
connect families to needed services (57).

2. Education/Training provided soon after an injury tended to focus on those with
milder injuries, often in the form of written DIs. D1s seem to be effective
when provided in the ED (54), especially since returning to the ED is tied to
hospital quality metrics. TBI education should supplement information given by
healthcare professionals but should not replace it. Timing of the education is an
important factor (50, 58), as information needs can vary throughout the recovery
process.

3. When developing TBl-related education/training, it is important to consider
whether the content is understandable by both children and their families. Studies
indicated concerns regarding the adequacy, consistency and evidence-based
nature of the information provided to families about the consequences of TBI
(20). Important content considerations include target population, the nature of the
education, the essential topics, and the level of medical jargon used (56).

4 Children with sports-related injuries often received information regarding return
to play or activities; however, those who sustained their injury from other means
may not have been consistently provided with similar information (34). Most
pediatric patients follow discharge instructions, but some return to play on the
day of their injury (18), counter to medical recommendations. Further research is
needed to determine what education/training components might be most effective
in maintaining adherence to return-to-play restrictions.
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5. Education provided in a variety of formats helped improve TBI-related
knowledge or recall of instructions. Written instructions are helpful but may
not be sufficient; however, when combined with strategies like videos, info
graphics, and teach-back, their effectiveness increases (28, 30). Health literacy
is oftentimes not addressed and should be considered by providing printed
material using simple language, as well as video or pictorial information (58).
The information should be culturally adapted for the target population, be
representative of different racial/ethnic groups, and address the educational needs
of children or adolescents with TBI and their families who may have limited
English proficiency (54).

6. Few studies have examined self-management strategies, where psychoeducation
is a key component, to help support children or adolescents with managing
TBl-related symptoms and challenges, especially those with moderate-to-severe
injuries who may have more long-term consequences of injury. The studies that
used self-management approaches were most commonly targeting mTBI post-
concussive symptoms, which often reduced symptom reporting among children
or adolescents with TBI.

7. Interventions were rarely purely psychoeducational in nature, but often
included multiple components, especially when targeting problem behaviors.
Psychoeducation alone does not seem to be completely effective in changing
behaviors or encouraging symptom reporting, but it can reduce stress (21)
and in some cases improve knowledge or recall of TBI-information. However,
few studies have been designed to truly examine the effects of providing TBI-
education to improve outcomes for children or adolescents with TBI and their
families/caregivers.

8. Use of technology was found feasible to educate families on behavioral problems
following TBI, even among those with low-income (45, 51, 60), as it helped
reduce time or distance barriers (52). Computer usage and the expertise of
the caregivers or children/adolescents with TBI should be considered when
developing an online TBI-education/training program (49). Other considerations
include whether children with TBI may: have attention deficits that could
interfere with attending to videoconferencing (53); have a qualified therapist to
supplement online information (53); benefit from live synchronized education
via live coaching with an online program, such as Skype (61); and have
any potential internet connectivity and technological issues that may make it
challenging for children or adolescents with TBI to engage in programs (46).
Sending emails and text-messages have helped with making sure teens are
engaged in and complete educational programs (52).

Given that we used the search strategy from the previous review (12), only English-language
studies were included. The studies varied in purpose, content, delivery, frequency, and
intensity; therefore, it is difficult to assess the true effects of providing pediatric TBI
education/training. The included studies often used measures developed by the authors. The

Brain Inj. Author manuscript; available in PMC 2024 January 02.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Pappadis et al.

Page 13

included studies also varied in the sample population, education type, or lacked a control
group, which would pose a challenge with conducting a systematic review and potential
meta-analysis to determine the effects of pediatric TBI educational or training interventions
and its key ingredients. We also noted that a limited number of researchers have contributed
to the literature; therefore, the results are more reflective of their work with a specific group
of participants versus a diverse sampling across multiple study sites and groups. Lastly,

we completed our review in 2018; therefore, our review does not reflect the increased

use of technology and web-based platforms to provide education and training during the
COVID-19 pandemic.

Recommendations for Future Work

The summary of past research included in this review provides directions for future,
prospective work. Much of the research thus far has focused on education/training provided
in the ED or community/outpatient settings. Especially for children with moderate-to-severe
TBI, research should examine educational programming provided to children during acute or
inpatient rehabilitation hospital stays, as some of these children are likely to face long-term
challenges following their TBI. Additionally, the acute care/rehabilitation setting provides
an opportunity for interactions with multiple medical/clinical professionals who can provide
training to youth and their families. Educational programs provided to siblings of children
with TBI are needed to help address the known effects a TBI has on an entire family

unit. Research focusing on return-to-play, thus far, has largely focused on sports-related
injuries. Yet, many children experience a TBI outside of organized sports and future research
should focus on investigating the essential elements needed to maintain safety and optimize
recovery in youth with non-sports-related mTBI.

Ultimately, research must continue to evaluate how successful education provision or
training to children with TBI and their families/caregivers can help to promote improved
long-term outcomes. Researchers and clinicians should focus on the inclusion of common
outcome measures, such as the use of CDEs, across studies to determine what elements

of an educational program are most effective in helping to improve knowledge about

TBI, promote symptom management, and address the long-term needs of survivors and
families. To address social determinants of health that may affect the success of educational
provision, researchers should attend to important variables such as health literacy, English
proficiency, cultural identity, educational attainment, and socioeconomic status when
planning prospective studies.

Conclusion

After examining the existing literature, we concluded that education/training focusing on
the consequences of pediatric TBI was: (a) mostly geared toward parents, (b) developed

for those with milder injuries, (c) in the form of written Dls, (d) often inadequate and not
evidenced-based, and (e) included multiple components. The results of this scoping review
will guide future research and intervention development to encourage better management of
the consequences of pediatric TBI.
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Appendix 1: Database Search Strategies

Database Search Terms
Campbell Title field search using the following terms, as well as reviewing the results to find relevant
Library publications on the key topics: education, training, or instruction:
PROSPERO
PsycBITE
brain injury

brain injuries
concussion
concussions
head injury
head injuries
Postconcussion
Post-concussion
Postconcussive
Post-concussive

The Review Title field was searched to find relevant publications on education, training, or
instruction:

brain injury
brain injuries
concussion
head injury
head injuries

* Neurological Group: Traumatic brain injury (TBI)/Head injury AND Intervention: Education/
Psychoeducation/Bibliotherapy
« Neurological Group: Traumatic brain injury (TBI)/Head injury AND Intervention: Family Support

« Neurological Group: Traumatic brain injury (TBI)/Head injury AND Keywords: “patient education

« Neurological Group: Traumatic brain injury (TBI)/Head injury AND Keywords: “caregiver
education”

* Neurological Group: Traumatic brain injury (TBI)/Head injury AND Keywords: “family education”

« Neurological Group: Traumatic brain injury (TBI)/Head injury AND Keywords: “patient
information”
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CINAHL
(EBSCO)
PsycINFO
(EBSCO)

Cochrane
Library
(Wiley)

ERABI

PubMed
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Search Terms
« Neurological Group: Traumatic brain injury (TBI)/Head injury AND Keywords: “patient training”

* Neurological Group: Traumatic brain injury (TBI)/Head injury AND Keywords: “caregiver
training”

* Neurological Group: Traumatic brain injury (TBI)/Head injury AND Keywords: Psychoeducation
* Neurological Group: Traumatic brain injury (TBI)/Head injury AND Keywords: Psychoeducational
« Neurological Group: Traumatic brain injury (TBI)/Head injury AND Keywords: “self management”

(MH “Brain Injuries+” OR MH “Brain Concussion+” OR MH “Postconcussion Syndrome” OR
“brain injury” OR “brain injuries” OR “brain injured” OR TBI OR “head injury” OR “head injuries”
OR concussi* OR Postconcussi* OR Post-concussi*) AND (TI Educat* OR MH “Caregivers/ED”
OR MH “Patient Education+” OR MH “Family+/ED” OR MH “Health Education+” OR MH
“Consumer Health Information” OR TI teach* OR TI train* OR TI instruct* OR TI information

OR TI program* OR TI programme* OR psychoeducation* OR psycho-education* OR MH
“Psychoeducation” OR “self management” OR MH “Self Care+") English language (DE “Traumatic
Brain Injury” OR DE “Brain Concussion” OR “brain injury” OR “brain injuries” OR “brain
injured” OR TI TBI OR “head injury” OR “head injuries” OR concussi* OR Postconcussi* OR
Postconcussi*) AND (TI Educat* OR DE “Client Education” OR “patient education” OR “family
education” OR “caregiver education” OR DE “Health Education” OR DE “Drug Education” OR

DE “Sex Education” OR TI “teach” OR TI “teaching” OR TI “training” OR TI “instruction” OR

TI “instructions” OR TI “program” OR TI “programs” OR TI “programmes” OR TI “programme”
OR psychoeducation* OR psycho-education* OR DE “Psychoeducation” OR “self management™)
English language

Line # Search terms

#1 MeSH descriptor: [Brain Injuries] explode all trees
#2 MeSH descriptor: [Brain Concussion] explode all trees
#3 MeSH descriptor: [Post-Concussion Syndrome] explode all trees

#4 (Traumatic brain injur* or brain injur* or TBI or head injur* or concussi* or Postconcussi* or
Postconcussi*):ti,ab,kw

#5 MeSH descriptor: [Caregivers] explode all trees and with qualifier(s): [Education - ED]
#6 MeSH descriptor: [Patient Education as Topic] explode all trees

#7 MeSH descriptor: [Health Education] explode all trees

#8 MeSH descriptor: [Consumer Health Information] explode all trees

#9 MeSH descriptor: [Psychotherapy] explode all trees and with qualifier(s): [Education - ED]
#10 MeSH descriptor: [Self Care] explode all trees

#11 (Educat* or teach™ or train* or instruct* or information or program* or programme=*):ti
#12 (psychoeducation* or psycho-education* or “self management™):ti,ab,kw

#13 (#1 or #2 or #3 or #4)

#14 (#5 or #6 or #7 or #8 or #9 or #10 or #11 or #12)

#15 #13 and #14

An online comprehensive review of scientific literature on ABI rehabilitation in the acute and
post-acute phase of recovery to identify rehabilitation interventions. We reviewed to locate relevant
literature on TBI and education/training.

(Traumatic brain injur* OR brain injur* OR TBI OR Brain Injuriesfmh] OR head injur* OR
concussi* OR Brain Concussion[mh] OR Postconcussi* OR Post-concussi* OR Post-Concussion
Syndrome[mh]) AND (Educat*[ti] OR “Caregivers/education”’[mh] OR “Patients/education”[mh]
OR “Family/education”[mh] OR Patient Education as Topic[mh] OR Health Education[mh]

OR Consumer Health Information[mh] OR teach*[ti] OR train*[ti] OR instruct*[ti] OR
information[ti] OR program*[ti] OR programme*[ti] OR psychoeducation* OR psycho-education*
OR “Psychotherapy/education”’[mh] OR “self management” OR Self Care[mh]) Filters activated:
English
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Identification of new studies via databases

Studies included in
previous version of
review (n = 30)

Reports of studies
included in previous
version of review (n =
33)

356 Records identified from:

Databases (n = 8)

Records removed before
screening:
Duplicate records
(n=48)

!

Records screened by Title and
Abstracts
(n =293)

Record from 2018 review
(n=15)

Records excluded

Records eligible for full-text

\ 4

(n = 209)

Not relevant meeting inclusion

review — | criteria (n=69)
(n =84)
e Not Target population
n=16
e No TBI education or
training n=23

New studies included in review*
(n=12)

Reports of new included studies**
(n=15)

Total studies included in review*
(n=42)

Reports of total included studies**
(n=48)

e Not peer-reviewed or
grey literature n=29
e Duplicate n=1

Footnote. * Studies are unique articles, where the data or subjects are not used in another
article included in this review. **Reports are any articles that meet our inclusion criteria,
which may include multiple articles using the same data or subjects.
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Table 1:
Pediatric Education Study Table
Mild TBI (N=24) | Moderate/Severe TBI Total Sample (N=42)
(N=18)
© | Education Target Population
Children with TBI only 3 3 6
Family/caregivers only 9 9 18
Both individual and family/caregivers 12 6 18
TBI or ABI including TBI
TBI specifically 22 11 33
ABI including TBI 2 7 9
@ | Chronicity of TBI (not mutually exclusive)
Emergency care 18 1 19
Acute care 3 5
Inpatient rehab 1 5 6
Outpatient 7 16 23
Other setting 0 0 0
Education
Main topic 20 8 28
One Component 4 10 14
@ | Education Delivery methods (not mutually exclusive)
Written info 19 7 26
In person 14 9 23
Telephone 2 0 2
Web 2 9 11
Not reported 1 0 1
I'n person one on one deliverymode (not mutually
exclusive categories)
One on one 14 7 21
Dyad 0 2 2
Group or class 2 2 4
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Table 3:

Measures Used to Evaluate Pediatric or Family/Caregiver Outcomes by Domain

No. of No. of

Domains measures studies

Most commonly used measures (No. of studies)

Physical Functioning 5 4 Functional Disability Inventory (FDI) (2)
Pediatric Quality of Life Inventory - physical function (1)

Post-concussion 6 9 Post-Concussion Symptom Scale (PCSS) from Immediate Post-Concussion
Symptoms Assessment and Cognitive Testing (IMPACT) - (4)

Health and Behavior Inventory (HBI) (3)
Post-Concussion Symptom Inventory (PCSI) (2)
Psychosocial
Behavioral functioning 10 15 Child Behavior Checklist (CBCL) (9)
Eyberg Child Behavior Inventory (ECBI) (4)
Child and Adolescent Functional Assessment Scale (CAFAS) (1)
Vineland Adaptive Behavior Scales (1)
Psychological 11 8 Parenting Stress Index, Third Edition (PSI) (4)
Symptom Checklist-90-Revised (SCL-90-R) (3)
Center for Epidemiological Studies Depression Scale (CES-D) (3)
Child Depression Inventory (CDI-SF) (2)
Spence Child Anxiety Scale (SCAS) (1)
Beck Youth Inventory - 2nd Ed. (1)

Cognitive/ 18 13 The Behavior Rating Inventory of Executive Functions (BRIEF) (7)
Neuropsychological

Wechsler Intelligence Scale for Children (4)

Immediate Post-Concussion Assessment and Cognitive Testing (IMPACT) online

@
Wide Range Assessment of Memory and Learning (WRAML) (1)
Delis-Kaplan Executive Functioning System (D-KEFS) (1)

TBI Knowledge 6 7 Concussion Knowledge CDC Health's Up concussion quiz (2)
Knowledge Interview for Children (KIC) (1)
mTBI Knowledge (1)

Parenting Skills/ 4 6 Dyadic Parent-Child Interaction Coding System (DPICS) (3)
Experience

Caregiver Self-Efficacy Scale (CSES) (2)
Family Functioning 7 4 Family Assessment Device (FAD) (2)

Family Burden of Injury Interview (FBII) (2)
Global 2 2 Pediatric Quality of Life Inventory (2)

Short-Form 12-1tem health Survey (SF-12) (1)
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