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Abstract

Objective: To describe and synthesize the literature on adult traumatic brain injury (TBI)
family caregiver and dyad intervention. TBI is a common injury that has a significant long-term
impact, and is sometimes even characterized as a chronic condition. Informal (ie, unpaid) family
caregivers of adults with TBI experience high rates of burnout, depression, fatigue, anxiety, lower
subjective well-being, and poorer levels of physical health compared to noncaregivers. This study
addresses the critical gap in the understanding of interventions designed to address the impact of
TBI on adult patients and their family caregivers.

Data Sources: PubMed and MEDLINE.

Study Selection: Studies selected for review had to be written in English and be quasi-
experimental or experimental in design, report on TBI caregivers, survivors with heavy
involvement of caregivers, or caregiver dyads, involve moderate and severe TBI, and describe
an intervention implemented during some portion of the TBI care continuum.

Data Extraction: The search identified 2171 articles, of which 14 met our criteria for inclusion.
Of the identified studies, 10 were randomized clinical trials and 4 were nonrandomized quasi-
experimental studies. A secondary search to describe studies that included individuals with other
forms of acquired brain injury in addition to TBI resulted in 852 additional titles, of which 5 met
our inclusion criteria.

Data Synthesis: Interventions that targeted the caregiver primarily were more likely to provide
benefit than those that targeted caregiver/survivor dyad or the survivor only. Many of the studies
were limited by poor fidelity, low sample sizes, and high risk for bias based on randomization
techniques.

Conclusions: Future studies of TBI caregivers should enroll a more generalizable number of
participants and ensure adequate fidelity to properly compare interventions.

Corresponding author: Natalie Kreitzer, MD, Department of Emergency Medicine, Medical Sciences Building Rm 1513, 231 Albert
Sabin Way, PO Box 670769, Cincinnati, OH 45267-0769. kreitzne@ucmail.uc.edu.
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Methods

In the United States, 2.5 million people each year sustain traumatic brain injuries (TBI),
and more than 5.3 million people with TBI live with long-term physical, cognitive, and
psychological disabilities.1=3 Due to its long-term impact, TBI is considered a chronic
condition.* After moderate and severe TBI, individuals are unable to make their own
decisions. Families of adults with TBI are generally not prepared for their new complex
role as a caregiver. Unlike many chronic diseases, TBI affects people of all ages, with many
young patients requiring decades, and potentially a lifetime, of specialized, highly involved
care. In a large national dataset from Canada, adults with TBI were among the youngest

in home care, nursing home care, and complex continued care settings when compared to
both other neurological and non-neurological conditions.> Much research has focused on
factors that might influence outcomes from moderate and severe TBI; fewer studies have
investigated the role of caregivers and families in outcomes after moderate and severe TBI in
adults.

With TBI, disabilities persist for months or years post injury.5.7 On returning home from
inpatient care, individuals with TBI often must rely on informal and untrained caregivers for
support and advocacy. These caregivers include spouses, children, other family members, or
friends, and not trained caregivers. Patients with TBI may find it difficult to find and access
the resources that support their choice to live at home rather than in an institution.

Compared to patient-oriented interventions, fewer interventions have targeted untrained
caregivers of adults with TBI. Caregivers of adults with chronic medical conditions suffer
from depression, fatigue, burden, burnout, anxiety, lower subjective well-being, and poorer
levels of physical health compared to non-caregivers.8-17 Family caregivers of such chronic
conditions are typically unpaid, and caregiver satisfaction with life worsens over time,
especially when caring for individuals with severe TBI.18 Caregiver impaired health status
and burden correlated with global disability after severe TBI.1” Thus, interventions that
reduce strain are important both for patients and caregivers. At this time, no guidelines

or recommendations from official governing are available to clinicians who wish to offer
guidance to caregivers of adults with TBI. The purpose of this systematic review was to
describe and synthesize the existing literature of published adult TBI family caregiver and
dyad intervention studies.

We conducted a critical analysis of studies of adult TBI family caregiver and dyad
intervention. Studies had to meet the following inclusion criteria: (1) be written in
English; (2) use a quasi-experimental or experimental design with a comparison group
and intervention group; (3) describe an intervention in TBI caregivers, TBI survivors with
heavy involvement of caregivers, or TBI caregiver dyads; (4) involve moderate or severe
TBIs; (5) include an intervention that was implemented during some portion of the care
continuum; (6) enroll adult patients as participants. We excluded studies that (1) involved
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patients with only mild TBI; (2) included patients with other forms of acquired brain injury
(ie, stroke); (3) did not involve caregivers in the study or did not report outcomes of
caregivers in the study; (4) enrolled pediatric patients as participants. We later conducted a
post-hoc search to describe and reference additional interventions that enrolled individuals
with other forms of acquired brain injury. We defined moderate and severe TBI by using

the Glasgow Coma Scale, or, if the scale was not reported, by using consensus from

authors of the respective studies.!® We excluded from our review dissertations, books,
abstracts, ongoing unpublished studies, and conference proceedings. We searched PubMed
and MEDLINE for the following keywords: traumatic brain injury and family, traumatic
brain infury caregiver; traumatic brain injury caregiver interventions, traumatic brain infury
and caregiver experimental studies, traumatic brain injury caregiver quasi-experimental
studies. We included articles published before the date of the search (October 22, 2017).

We tracked the search process with a Preferred Reporting Items for Systematic Reviews

and Meta-Analysis flow diagram (fig 1). In table 1, we provide summaries of the articles
meeting our inclusion criteria, and we describe their interventions in table 2 and their
outcomes in table 3. All authors reached consensus was reached on article inclusion. For
each study, 1 team member completed the data extraction using a pre-developed electronic
form. Table 4 includes information extracted from each study. A second team member
verified all extracted data, and disagreements were resolved through discussion or third party
consultation when consensus could not be reached. Two authors (N.K., T.B.) categorized the
interventions, and a third author (B.G.K.) adjudicated any disagreements in categorization of
the interventions.

To critique the studies, we followed a practice like that followed by Bakas and
colleagues?%-21 in their reviews of stroke caregiver and dyad interventions. We used

criteria from the Consolidated Standards of Reporting Trials (CONSORT) and Transparent
Reporting of Evaluations with Nonrandomized Designs (TREND) statements and assessing
the reports for threats to bias and validity.22-25 We described the samples, interventions,

and outcomes, and highlighted the best designed studies highlighted for further discussion.
We extracted details of the interventions by the Template for Intervention Description and
Replication checklist.2® Inter-study heterogeneity, including severity of TBI, time since TBI,
types of interventions, outcome measures, and duration of treatment, was high, precluding a
meta-analysis, and, therefore, we used a narrative synthesis of all the included studies.

Post-Hoc Literature Search

We conducted a secondary search of studies that additionally enrolled caregivers of
individuals with other forms of acquired brain injury, because some of these interventions
targeted components of brain injury recovery that also may be beneficial for caregivers
of individuals with TBI. In the rehabilitation period, for instance, similar techniques

for caregivers may be applicable across different disease spectrums. Therefore, we also
separately reviewed literature that included subjects with other neurological disease
processes in addition to TBI to determine best strategies for caregivers. Our original
literature search excluded 3 studies that enrolled non-TBI subjects into the study, and a
second literature search of articles with the additional keywords brain injury caregiver
resulted in 2 more studies, giving us 5 more studies to analyze.
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Our primary search identified 2148 journal articles. From other sources, we identified
another 23 articles, which gave us 2171 articles. After we removed duplicates, we had 2167
articles, and, from these articles, we excluded 2139 based on relevance of titles or abstracts.
As a result, we now had 28 papers from 27 unique studies that merited review of the full text
articles. Based on our inclusion and exclusion criteria, we identified 14 of these 28 studies
that met our criteria for inclusion (see fig 1).

Our secondary literature search, on February 15, 2018, resulted in 852 additional unique
titles for review. The interventions of these 5 studies that enrolled individuals with TBI in
addition to other types of acquired brain injuries are summarized in table 5.

Of the 14 studies identified for inclusion in our study, 10 were randomized clinical

trials (RCTSs) of interventions and 4 were nonrandomized quasi-experimental studies. We
used CONSORT statement criteria to determine quality and validity of the RCT studies.
Randomization was poor in some studies, in which there was no block randomization

or attempt to equalize the groups.2”-28 Some studies provided little information about

how subjects were randomized.28-30 Only 2 studies provided detail about the study
design’s randomization methods: Powell et al3! used block randomization based on hospital
disposition, and Bell et al32 used stratified randomization based on discharge FIM, location,
and block randomization. Neither the RCTs nor the nonrandomized quasi-experimental
studies could blind the intervention to the survivor or the caregiver. Nonrandomized quasi-
experimental studies had a higher risk of bias.33:34

Most of the studies provided their sample demographics in tables.27:29.31-33.35-39 gampje
sizes ranged from 34 to 514 participants. Depending on the particular study enrollments,
the sample size may have reflected the number of caregivers or survivors, or both. Country
locations of the studies were the United States (8 studies),27:29.31.32.35-37.39 the United
Kingdom (2 studies),34:38 Scotland (2 studies),3040 Canada (1 study),28 and Australia (1
study).33 Sample sizes for 3 of the studies were <50 caregivers enrolled in the study,28:33.40
In studies reporting age, the mean age of caregivers was 48.25 years. Several studies
reported age ranges of survivors and caregivers. Most caregivers in studies that reported
sex were female (n=621/751, 83%), and most survivors were male (n=399/1140, 35%), data
consistent with that reported in literature on both TBI and caregiving.4142 Most caregivers
were Spouses or parents.

Five studies evaluated an intervention specifically for the caregiver,27:2%:31.38.40 5 st dies for
the caregiver dyad,30:33:35.36:43 and 4 studies included heavy involvement of the caregiver,
but ultimately the studies were conducted with interventions designed primarily for the

TBI survivor.28:32:34.39 |n general, studies with interventions for the survivor, but heavily
involved the caregiver, did not measure caregiver outcomes at all,32-3% and only 1 such study
had significant caregiver outcomes.34 Of the 5 studies that involved the caregiver only, 3

Arch Phys Med Rehabil. Author manuscript; available in PMC 2022 January 05.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Kreitzer et al. Page 5

had positive significant findings in the caregivers.27-29:40 Of the 5 dyad studies, 3 showed
positive findings in both the survivor and caregiver.30:33.36

Interventions

Like interventions found for poststroke caregivers,29-21 the TBI caregiver and dyad
interventions were of 3 main types: (1) support; (2) skill-building; (3) a combination of
these 2 types. Skill-building interventions involve strategies that focus on processes that
facilitate problem solving, goal setting, and communicating with healthcare professionals;
stress management; hands-on training in such skills as lifting and mobility techniques

and assistance with activities of daily living; and communication tailored to the needs of
the individual with TBI.29 Support interventions are defined as engaging in interactions
with peers for support and advice (eg, support groups, online discussion forums).20
Twelve studies were classified as skill building. Skill building encompassed all modalities
of delivery, including the Web, in-person, written education, and phone. Another study
combined skill building and support.3” Only 1 study involving an intervention that
specifically provided support to caregivers as a primary intervention was included, even
though several studies listed sypport as a secondary feature of their study intervention. This
study was designed to teach curriculum-based or self-directed advocacy training.3” Unlike
the stroke literature, there were no interventions that were primarily psychoeducational
(provision of information only).20:21

Modes of Delivery

In the studies we reviewed, study content was delivered to participants in person, by
telephone, online, via written information, or through a combination of these methods

(see table 1). Interventions that required face-to-face meetings were evaluated in 8
studies,27:28.30.33-35,38,43 most of these studies were conducted in the home setting, but other
studies required participants to travel to centralized locations.3343 Two additional studies
required face-to-face meetings to complete multidisciplinary team-based interventions34:38;
the 2 interventions discussed in these studies incorporated the skills of therapists,

counselors, social workers, psychologists, and nurses.

Four studies31:32:36:39 ghout interventions delivered by telephone exclusively met criteria
for our review (see table 1). Three of these 4 studies31:32:39 were among the strongest
methodologically of all studies we reviewed. Two additional studies?’+35 used telephone
interventions as a component of the study, with additional in-person sessions; the telephone
interventions covered several matters, including coping strategies, education, caregiver-
specific needs, and rehabilitation advice.

Only 1 study?® described a web-based intervention. This study recruited participants via a
website, thereby ensuring participation by individuals likely to use the Web to begin with.2°
The fidelity of this study was difficult to determine, because participants were encouraged
but not required to access the Web program, and participants’ time spent on the website was
not explicitly recorded.

A written intervention was described by only 1 study,*0 wherein the researchers provided
caregivers with an educational pamphlet. Qualitative evidence indicated that participants
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thought the pamphlet was helpful, but there were no statistically significant outcomes.
However, there was a trend that approached significance for anxiety reduction in caregivers
who received the booklet earlier in the course of illness (<9mo) compared to caregivers who
received the booklet later in the course of illness (>1y).4

Across the studies we reviewed, the number of intervention sessions varied from 2 to 18,
with generally a higher number of sessions if participants were close geographically to the
study site, or if sessions were not in person (see table 1). Of all the interventions, 57%
(n=8/14) were tailored for the specific caregiver or caregiver dyad and 43% (n=6/14) were
not specifically tailored (see table 1).

Outcomes of interest varied across the studies. For individuals with TBI, outcomes included
global functioning, physiologic measures, communication abilities, balance, conversation
skills, and personal relationships (see table 3). For caregivers, outcomes included measures
of fatigue, depressive symptoms, anxiety, caregiver strain, and overall health outcomes
specific to caregivers of adults with TBI. The most common outcome tested in both
caregivers and survivors was depressive symptoms. Several validated instruments were used,
including the Brief Symptom Inventory 18,3136 the Center for Epidemiological Studies
Depression Scale,27:35 the Wimbledon self-reported scale,38 and the Hospital Anxiety and
Depression Scale.3% Many had been described previously in caregivers and adults with TBI,
such as Satisfaction With Life Scale in caregivers, FIM in survivors, and the Brief Symptom
Inventory 18 in both caregivers and survivors. Although many of the measures have known
evidence of reliability and validity, their use for TBI likely has limitations (see table 3).

Other outcomes had little to no external reliability or validity, and 4 outcomes were
endpoints designed specifically for a particular study.33:34:36:37 Some studies tested
participants’ knowledge of the intervention, in addition to, or instead of, pre-validated
outcome measures.28:2% Such endpoints may emphasize statistical significance of findings,
with little attention to effect sizes or clinical significance.

The reliability and validity of outcome measures in TBI survivors and caregivers either

were not described or were incomplete for 6 studies.28:29:33.36-38 For example, studies
commonly did not describe whether the survivor or the caregiver completed the survivors’
data collection forms. For studies in which data were collected from survivors, studies

did not report the cognitive and language skills as well as the ability to respond to
questionnaires.28:36:37 Many studies used bivariate statistics rather than multivariate analyses
to report findings, and only 1 study reported an intention-to-treat analysis.3® Some studies
used well validated, appropriate outcomes.2”:31:35 Three studies used a composite outcome
derived from numerous previously well-validated outcome measures on the basis of a couple
of rationales: for one, the numerous separate endpoints could lead to false positive results,
and, for another, the needs of the patient population after TBI are heterogeneous.31:32.:39

In determining the outcome of the intervention, most studies did not follow their participants
longer than a year.27-29,31-33.35.37-40 Three studies enrolled participants for 2 years,32:34.36
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Without data on long-term outcomes, it is difficult to know whether the interventions might
have had enduring benefits for caregivers or for individuals with TBI.

Summary and Best Designed Studies

Based on our critique, 3 studies demonstrated positive significant results, and were likely
to have limited risk of bias. The study by Powell3! was a high fidelity RCT with outcomes
that were well validated. The study evaluated a telehealth-based mentored problem solving
intervention and demonstrated that caregivers in the intervention group had an improved
composite score consisting of a combination of coping, wellbeing as a caregiver, depressive
symptoms, community participation, and caregiving mastery.31

The study by Moriarty et al3° was also a high fidelity RCT of an in-home and

phone intervention designed to improve family knowledge and support, while assuring
that modifiable in-home environmental factors were improved. The study concluded
that caregivers in the intervention group had significantly lower depressive symptoms
and caregiving burden.3> However, both Powell3! and Moriarty3° each used the same
occupational therapist throughout the study, and, therefore, the conclusion may not be
generalizable to other institutions.

Bell32 conducted a high fidelity RCT evaluating a telephone intervention, using a composite
score in a heterogeneous group of patients.3? When the study was expanded later to a
multicenter trial, the results were not statistically significant, perhaps because the cumulative
endpoint was obtained in survivors rather than in the caregivers who participated heavily in
the program.32

Secondary Findings

In table 5, we describe a summary of additional interventions that enrolled subjects

with other forms of acquired brain injury (such as strokes or brain tumors). Of these
studies, 4 were high fidelity RCTs that focused on caregiver coping strategies, behavioral
management, education, and support.#4-47 The fifth study was a large pre- and post-
intervention study that evaluated an advisory program for individuals with acquired brain
injury and their caregivers.8 There were 4 dyad studies.*4-47 Grill et al*8 did not enroll
caregivers but included heavy involvement of the caregiver. In the 4 dyad studies, all
interventions took place in person, and 1 study added telephone mode of delivery.48
Interventions described in the studies ranged from 5 to 16 sessions, and a wide range of

38 to 1534 subjects were enrolled in the interventions. All interventions focused on skill
building, and 1 study included support and psychoeducation in the intervention.** Backhaus
et al** and Kreutzer et al*’ demonstrated significant benefit to caregivers (see table 5).
Grill,** Backhaus,*® and Carnavale*8 and colleagues discussed the significant benefit of the
interventions to survivors (see table 5).

Discussion

We critiqued and described the 14 studies selected for review based on basic features
of each study as well as common elements described in the TREND and CONSORT
statements. These include descriptions of study design, study samples, intervention fidelity
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and precision, types of intervention, method of delivery, tailoring vs one-size-fits-all
approach, time spent in intervention, outcome assessment, and generalizability. Because the
field of interventions for caregivers of adult TBI is nascent in comparison to that of stroke
or pediatric TBI, we compared and contrasted these 2 similar fields in certain instances. Our
recommendations are presented in table 6.

Study Designs

Samples

Intervention

We reviewed 4 nonrandomized comparison studies,33:34:3840 ysing the TREND statement
criteria for our evaluation. The nonrandomized nature of these studies increases risk for
study bias. Nonrandomized studies based the groupings on geography, convenience, or
time since injury. For example, Bowen et al38 and Morris et al*C based the early vs late
intervention on the time since TBI. Other groups were formed by convenience based on
geographical proximity or willingness to participate in the intervention.3334 This presents
difficulty in making further clinical recommendations based on conclusions from these
nonrandomized studies. Future studies evaluating interventions for caregivers of individuals
with TBI should randomize participants to decrease the risk for bias.

An important criterion in CONSORT and TREND guidelines is assessing for baseline
differences on key demographics (eg, caregiver sex, relationship, social class) and

other characteristics, but 3 studies28:3440 provided none of this information or minimal
information to this effect. Inclusion criteria for survivors differed among the studies for
time since TBI and severity of TBI. These differences make recommending improvements
to interventions difficult, particularly for the optimal timing and caregiver selection criteria,
for a couple of reasons: for one, the needs of caregivers after critical illness are known to
change over time, and, for another, the adaptive and coping skills learned by caregivers in
the inpatient environment may not translate to the home setting.#% In general, studies did not
describe modifying the intervention to accommaodate for potential cognitive impairments.
Future studies of caregivers of individuals with TBI should enroll participants at the same
time frame and standardize outcomes to account for TBI severity or cognitive impairments
of the individual with TBI.

Fidelity and Precision

The CONSORT and TREND statements advocate for details about the interventions and
how they are delivered. Treatment fidelity consists of 5 components: (1) treatment design;
(2) training; (3) delivery of treatment; (4) receipt of treatment; and (5) enactment.>0
Treatment fidelity was well described in only 6 of the 14 studies.27:31.:32.35.37.39Treatment
design includes the theoretical background of the intervention and information about

the dosage for both the treatment and control groups (length, number, content, and
duration of contacts). Training for the interveners should be described, as well as how the
intervention is delivered and evaluated (eg, evaluation checklists). Only 5 studies described
the intervention well enough to be considered high fidelity.27:32:35.37.39 Fyrther, imprecision
of the intervention was high in many studies, which presents a challenge when trying to
make clinical recommendations based on study outcomes.34:38 Future interventions should
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strive to have high treatment intervention fidelity built into study designs by maintaining the
number, length, and frequency of intervention sessions.>?

Types of Interventions

Most studies that met criteria for this review were classified as skill building. Because

only 1 study discussed an intervention specifically for caregivers, we cannot make

definitive clinical recommendations about the utility of support groups as opposed to skill
building interventions for caregivers of individuals with TBI. Many stroke-related aftercare
interventions highlight the importance of psychoeducational interventions,>1-57 but, in our
study sample, we found no reported interventions that were psychoeducational only. While
psychoeducational intervention alone is not recommended for stroke, 202 studies have
reported that combining psychoeducational strategies with skill building interventions can
reduce anxiety depressive symptoms among caregivers and lead to improved quality of life
for both caregivers and TBI survivors.2%:21 Future studies involving caregivers of individuals
with TBI should explore the role of the combination of psychoeducational and skill building
interventions.

Method of Delivery

We categorized the interventions performed in the 14 selected studies into 5 broad
categories for method of delivery: (1) face to face; (2) written; (3) telephone delivery;

(4) Web; (5) a combination of these methods (see table 1). Studies describing face-
to-face delivery?7:28:30.34 reported favorable outcomes for caregivers in the realms of
depressive symptoms, functional problem solving, health complaints, and distress levels.
The favorable outcomes must be weighed against the cost and resources needed for in-
person meetings, especially in rural settings or when studies involve a multidisciplinary
team intervention.34:38 Face-to-face meetings seem an appropriate modality of delivery in
teaching specific skills (eg, balance training, conversational tools),28:33 but may be less
beneficial for teaching skills of advocacy.38

Telephone and Web interventions offer certain conveniences. Caregivers may access Web
interventions from their home or work at any time during the day. Caregivers may

also connect with others who are at a distance. A disadvantage of telephone and Web
interventions is that caregivers and TBI individuals may not have access to a telephone,
computer, or high-speed Internet service, or may lack the appropriate skills for using these
methods. Even so, RCTs in pediatric TBI literature report benefit from Web-based caregiver
interventions, especially in poorer populations, thus supporting the notion that Web-based
interventions may be generalizable to participants of all socioeconomic statuses.>8-60 At
the same time, the pediatric TBI caregiver literature discusses the need for individualized
computer skills training to fully benefit from computer and Web-based intervention.51

Web access can be inconsistent, especially in rural areas, and may not be accessible to

all caregivers. Our review included 1 Web-based study, but fidelity can be inconsistent. If
Web-based interventions are developed, we recommend that time spent in various portions
are able to be tracked, and that participants are engaged in the intervention. This review

did not describe interventions delivered by teleconferencing. An upcoming teleconferencing
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intervention for caregivers of children with TBI may give us an opportunity to study how
this delivery method could work for adults.%2

Tailoring Vs One Size Fits All

Many of the studies used a tailored approach rather than a one-size-fits-all
approach.27:31.36.38 Tajlored approaches are difficult to generalize outside of the study.

For instance, in Bowen et al,38 the treatment team determined when and whether the
caregiver or patient required interventions. In studies with a one-size-fits-all approach, an
outline of the treatment intervention is beneficial if the study is to be replicated. Moriarty3®
provides a table listing the goals for both caregiver and patient at each session, such that

the intervention could be reproduced. Nonetheless, tailored studies seem to offer the most
benefit for caregivers of individuals with TBI when compared to a one-size-fits-all approach,
particularly for depressive symptoms.

Time Spent and Number of Sessions in Interventions

Outcomes

We could not determine from this review whether the amount of time spent in an
intervention was proportional to positive results. Therefore, we cannot make clinical
recommendations cannot about the time necessary to spend in the intervention. Future
studies should consider that caregivers generally do not have ample free time, and time spent
in interventions should be efficient in order to maximize benefits.

Despite the heavy burden placed on caregivers of TBI, no outcome specifically measures
caregiving burden in families with a TBI survivor. Therefore, we used caregiving outcomes
that have been validated in other disease processes, including stroke, including the
Composite of Bakas Caregiving Outcomes Scale,3! the Caregiving Appraisal Scale,3° and
the Caregiver Burden Scale.2”:35 Many of the caregiving outcome measures have been used
across several different types of medical populations, but it may be worthwhile to consider
testing these existing measures in the TBI population.

The stroke caregiver literature shows that interventions are preferred for best caregiver
outcomes and that dyad interventions are preferred for survivor outcomes.2% We did not find
a similar relation in the TBI studies reviewed. Indeed, 4 of 5 of the dyad studies30-33.35.36
reported positive findings among the caregivers. Of the 4 studies that provided an
intervention to the survivor that required heavy involvement of the caregiver, only 1

study reported positive results in the caregiver; the study required intense multidisciplinary
rehabilitation using a family-focused team approach.34 Although clinical implications
cannot be made at this time, future studies involving caregivers should target caregivers and
provide outcomes specific to needs of caregivers only when caregivers are heavily involved
in the intervention.

Generalizability

Many studies had limited generalizability, thus making it challenging to provide clinical
recommendations based on this review. Studies that enrolled only spouse caregivers may
not generalize to adult children or other unpaid caregivers. Because we reviewed only
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studies written in English, generalizability is limited to countries with drastically different
healthcare systems and cultural norms around illness recovery and caregiving.

Critique of Studies Included in Secondary Analysis

Five studies in our secondary analysis enrolled individuals with other forms of acquired
brain injury in addition to TBI. We critiqued these interventions using the CONSORT

and TREND statements. Overall, these 5 studies described high fidelity interventions.

The 4 RCT studies in the secondary analysis described the randomization process
appropriately.#4-47 Like the studies enrolling individuals with only TBI, the 4 RCT studies
included no obvious correlation between outcome and number of sessions. Two of the RCT
studies required the survivor to have passed cognitive testing prior to consenting for the
study to determine whether survivors could respond to outcome measures, thus improving
the validity of outcomes.#445 Three of these studies enrolled <50 subjects,*4-46 and all
studies except Carnevale et al*6 recruited subjects from the same institution, making these
samples less generalizable to a broader population. However, the interventions were likely
broadly generalizable to a wider group of brain injured individuals themselves, because they
used tailored approaches (eg, cognitive behavioral therapy) or targeted specific behaviors
(eg, aggression). Grill*® had the largest participant sample of all studies we analyzed

in both our primary and secondary reviews; it was also the only study to demonstrate
survival benefit in its intervention group. This particular study described an extensive 2-year
post-discharge rehabilitation program. Four of the 5 studies used well validated outcome
measures, 4454748

If interventions are developed to target specific rehabilitative outcomes (eg, behavioral
impairments, caregiver coping, specific skillsets), further research should consider TBI
interventions that also enroll individuals with other acquired brain injuries. However, for
interventions targeting TBI specific concerns (eg, injury prevention, TBI related education,
TBI support), we recommend referencing studies that enroll TBI individuals only.

Study Limitations

To minimize publication bias, we conducted an extensive search of multiple databases, but
we may have missed papers beyond the scope of the databases we searched. We searched
solely English language publications. The overall quality of the studies was heterogeneous,
with studies of varying quality and bias based on the CONSORT and TREND guidelines.

Our systematic review is limited by our exclusion of studies in the primary search that
enrolled individuals with other types of brain injury. Because individuals who have sustained
a TBI may be younger than those with other neurologic disorders, their caregivers also may
be younger. However, depending on the specific need addressed by an intervention, it is
likely that data can be extrapolated from studies that enrolled subjects with other disease
processes (see table 5). Of the 4 published RCTs that included subjects with other acquired
brain injuries overall, none were powered to detect whether the intervention worked better
specifically in individuals and their caregivers after TBI when compared to other acquired
brain injuries (see table 5).44-46:48
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We could not conduct a meta-analysis of the data reviewed for several reasons. The
measured outcomes of studies, even for similar interventions, were in multiple broad
categories, resulting in significant heterogeneity. The intervention types, targets, modes of
delivery, and number of sessions also differed considerably.

Conclusions

Deficiencies in the literature make it difficult to develop definitive clinical recommendations
for caregiver guidance. Future research should include more rigorous study design; pay
particular attention to fidelity of interventional delivery, sustainability of outcome, dosage of
interventions, and feasibility of the interventions; and consider timing of the study relative
to injury as well as feasibility and accessibility of interventions. It may be difficult to
generalize findings from tailored studies that are patient- or caregiver-centered, because

of the many different measures and outcomes discussed in these studies; however, using
outcome measures with stronger evidence of reliability and validity would allow for better
comparisons of these studies. Caregiver interventions within practice settings could improve
outcomes not only for caregivers (eg, mental and physical health, quality of life) but also for
patients (eg, reduced readmission rates, less chance of institutionalization, reduced disability,
improved quality of life).

List of abbreviations:

CONSORT Consolidated Standards of Reporting Trials

RCT randomized controlled trial

TBI traumatic brain injury

TREND Transparent Reporting of Evaluations with Nonrandomized Designs
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*A secondary search was conducted to additionally review studies that enrolled
individuals with other types of acquired brain injuries. 852 additional titles were
identified, and 5 additional studies reviewed in a post hoc analysis.

Fig 1.

We excluded 14 articles from our systematic review of literature on interventions for
individuals with TBI and their caregivers. We found that 8 studies were not quasi-
experimental or experimental in design; 1 study include nonfamily caregivers who were
paid and preselected; and 5 studies included patients with other forms of acquired brain

injury (eg, stroke, aneurysm).
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