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BACKGROUND: Almost 40 million family caregivers
care for a loved one with severe physical or cognitive
impairments. The purpose of this review is to sum-
marize evidence about the benefits of interventions to
support or involve family members/caregivers of
patients with trauma-related injury on caregiver, pa-
tient, and household outcomes.
METHODS: English-language peer-reviewed publica-
tions in MEDLINE, CINAHL, and PsycINFO from
1995 through December 2016 were identified. Eligi-
ble studies included RCT or quasi-experimental stud-
ies evaluating interventions designed to support or
involve caregivers or family members of patients with
TBI, PTSD, or polytrauma. Abstractions were com-
pleted by one reviewer and checked by a second;
two reviewers independently assessed risk of bias
using the Cochrane Effective Practice and Organiza-
tion of Care Review Criteria.
RESULTS: Thirteen studies (n = 9 TBI; n = 4 PTSD, n = 0
polytrauma) evaluated psychological or rehabilitation
interventions involving caregivers. Interventions did not
improve TBI patients’ functional status (standardized
mean difference [SMD], 0.29 [95% confidence interval
[CI], − 0.51 to 1.08]) or psychological symptoms (SMD −
0.25, CI − 0.62 to 0.12). Qualitative analysis shows poten-
tial intervention benefit for TBI symptoms. Interventions
did not improve TBI caregiver psychological symptoms
(SMD − 0.26, CI − 0.57 to 0.05); however, qualitative anal-
ysis suggests mixed effects for caregiver burden and qual-
ity of life. Positive intervention effects on patients’ PTSD
symptoms, mental health service use, and PTSD care-
givers’ psychological symptoms were identified with cer-
tain interventions. Strength of evidence ranged frommod-
erate to very low.

DISCUSSION: Studies showed mixed patterns of inter-
vention effects on caregiver and patient outcomes; evi-
dence about intervention impact is inconclusive. This re-
view is the first to identify caregiving interventions for
patients with TBI and polytrauma and extends past
reviews about patients with PTSD. Limitations include a
small evidence base, low study quality, disparate meth-
ods, varied outcome measures, and high heterogeneity.
PROSPERO Registration CRD42017053516.
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INTRODUCTION

In the USA, 39.8 million family members and caregivers care
for loved ones with severe physical, mental, and/or cognitive
impairments.1 These impairments include sequelae resulting
from trauma-related injuries. Veterans who have served in the
most recent post-9/11 conflicts, for example, have high rates of
physical injury (e.g., musculoskeletal problems, associated
pain), polytrauma, traumatic brain injury (TBI), and associated
post-traumatic stress disorder (PTSD).2 There are 1.1 million
family members who care for veterans with substantial
trauma-related impairments.3 In the general US population,
an estimated 8 million US adults are afflicted with PTSD
annually,4 and approximately 3.17 million adults live with a
long-term disability from TBI.5 Depending on the extent of the
injuries and health comorbidities, the need for intensive sup-
port from family members can last for decades.3

A family caregiver is defined as Bany relative, partner,
friend or neighbor who has a significant personal relation-
ship with, and provides a broad range of assistance for, an
adult with a chronic or disabling condition^.6 This role is
distinct from that of formal caregivers, who are licensed
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healthcare professionals, typically paid for these services. In
many cases when family caregiving occurs as a natural
expectation of living with a patient impaired by trauma-
related conditions (e.g., TBI, PTSD), family members do
not identify as a Bcaregiver.^ Yet, they provide many of the
same services. Additional terms that are relevant include
Binformal caregivers,^ Bcare partners,^ Bcompanions,^
Bclose others,^ and Bcarers.^ For the remainder of this paper
we use the term Bfamily caregiver^ to refer more generically
to persons who either provide unpaid hands-on care or help
navigate the healthcare system. As a result, the Department
of Veterans Affairs Health Care System (VHA) has devel-
oped an extensive program to support family members and
caregivers of veterans seriously injured during military ser-
vice since September 11, 20017; most of these veterans have
a diagnosis of TBI, PTSD, or polytrauma.8 This supports the
idea that while family caregiving is not currently formally
acknowledged in the broader US healthcare system, there is
much to be learned from the role that family caregivers play
in optimizing healthcare outcomes of patients with long-
term trauma-related disabilities.
Caregiving may have negative implications for care-

giver physical and mental health,9,10 employment,11,12

and financial security,13–15 which may affect the quality
of care provided by family caregivers. However, caregiv-
er supportive services can offset these negative effects by
reducing caregiver burden and mental distress16,17 and
improving patient function17 and symptoms.18 Therefore,
standardized support and training may be important to
optimize patient and caregiver well-being and function-
ing.19 To date, most caregiver research has focused on
older patients experiencing cognitive or memory disor-
ders and other illnesses, such as cancer.16 But there
remains a gap in knowledge about the impact of inter-
ventions that support or involve family members of
patients with long-term, disabling trauma-related condi-
tions, including TBI, PTSD, and polytrauma. A TBI is a
nondegenerative, noncongenital insult to the brain from
an external force possibly leading to permanent or tem-
porary impairment of cognitive, physical, and psychoso-
cial functions. PTSD is a mental health condition that is
triggered by a terrifying event. Symptoms may include
flashbacks, nightmares, and severe anxiety, as well as
uncontrollable thoughts about the event. Polytrauma
occurs when a person experiences injuries to multiple
body parts and organ systems. TBI frequently occurs in
polytrauma in combination with other disabling condi-
tions, such as amputation, burns, spinal cord injury, au-
ditory and visual damage, spinal cord injury (SCI),
and post-traumatic stress disorder (PTSD).
We conducted a systematic review to describe the published

literature evaluating the effect of programs that support or
involve family caregivers of patients with TBI,20 PTSD,21

and polytrauma22 and to assess the effect of these programs
on caregiver, patient, and household outcomes.

METHODS

We followed a standard protocol for all steps of this review
(PROSPERO: CRD42017053516). A technical report fully
detailing our methods is available at https://www.hsrd.re-
search.va.gov/publications/esp.

Data Sources and Searches

We conducted searches of MEDLINE® (via PubMed),
CINAHL, and PsycINFO from 1995 through 19 December
2016 for peer-reviewed publications evaluating interventions
that support or involve caregivers or families of patients with
selected trauma-related illnesses (online appendix Table 1).
We evaluated the bibliographies of systematic reviews and
contacted content experts to identify additional relevant
studies.

Study Selection

Two reviewers used prespecified eligibility criteria (online
appendix Table 2) to assess all titles and abstracts. Major
eligibility criteria were patients with TBI, PTSD, or poly-
trauma; an intervention that was designed to support or in-
volve the caregiver or family member or designed to support
the patient with involvement or support from the family mem-
ber (e.g., couples therapy); and a study that used a randomized
controlled trial (RCT) or quasi-experimental study design.23

Only studies conducted in Organization for Economic Coop-
eration and Development (OECD) countries (except countries
in Asia) were included to ensure cultural comparability in
family caregiving roles and expectations. Potentially eligible
articles were retrieved for full-text review. Disagreements on
eligibility were resolved by discussion or by a third reviewer.

Data Abstraction and Quality Assessment

Abstracted elements included patient and caregiver character-
istics, intervention characteristics, comparators, outcomes of
interest, and quality elements. We abstracted outcomes at end
of treatment and for the longest follow-up period reported. Our
general intervention framework classified six major interven-
tion elements: (1) skills training for caregivers; (2) illness
education; (3) dyadic or family therapy; (4) information about
the healthcare system, community resources, or social/
emotional support; (5) day-to-day practical support (i.e., in-
home respite care); and (6) financial assistance (e.g., a stipend
that allows a family member to stay home). Abstractions were
done by one reviewer and checked by a second.
We used the key quality criteria described by the Cochrane

Effective Practice and Organization of Care Review Group
(EPOC) for RCTs and nonrandomized studies.23 We assigned
a summary risk of bias (ROB) score to individual studies after
independent raters reached consensus using Cochrane guid-
ance: Blow bias^ as unlikely to alter the results seriously,
Bunclear bias^ as raising some doubts about the results, and
Bhigh bias^ as bias that may alter the results seriously.24
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Data Synthesis and Analysis

The primary outcomes were organized as patient, caregiver,
and household-level outcomes and included psychological
symptoms for both patient and caregiver, patient functional
status, quality of life, and disease-specific symptoms, caregiv-
er burden, adverse effects, household economic status (e.g.,
changes in household income, wealth, financial strain, em-
ployment status), family function, and patient healthcare use.
We described the breadth and types of studies conducted and
summarized key study characteristics in tables. When at least
three RCTs assessed outcome constructs that were conceptu-
ally similar, we performedmeta-analyses to estimate summary
effects. Continuous outcomes were summarized using the
standardized mean difference because studies used different
measures for the same construct. Although we focused on
analyzing the follow-up measures, we used change from base-
line in a few instances where baseline values differed substan-
tially between the treatment arms. Standard deviation of
change used the reported baseline and follow-up standard
deviations and accounted for either exact or approximate
correlation between these measures. We used the Knapp-
Hartung approach to adjust the standard errors of the estimated
summary coefficients in the random effects analyses.25,26 Sen-
sitivity analyses omitted studies judged to be high ROB. We
evaluated statistical heterogeneity using visual inspection and
Cochran’s Q and I2 statistics. Publication bias was examined
through a search of clinical trials.gov for caregiving and our
three conditions of interest.
When quantitative synthesis was not feasible, we ana-

lyzed the data qualitatively. We gave more weight to the
evidence from higher quality studies with more precise
estimates of effect. The strength of evidence (SOE) for each
key question was assessed using the approach described in
the Agency for Healthcare Research and Quality’sMethods
Guide.27 This approach requires assessment of four
domains: risk of bias, consistency, directness, and precision
(online appendix Table 3). These domains were considered
qualitatively for the primary outcomes, and a summary
rating of high, moderate, low, or very low SOEwas assigned
after evaluation in the GRADE Pro software (https://grade-
pro.org/) and discussion by two reviewers.

Role of the Funding Source

This research was funded by the Veterans Health Administra-
tion (VHA), Office of Research and Development, Quality
Enhancement Research Initiative (QUERI). QUERI staff did
not participate in developing the scope of work, conducting
the study, or reviewing the draft report.

RESULTS

The results are organized into three sections: literature flow,
descriptive results, and outcome results. In the descriptive

results section, we describe the key findings, followed by
detailed descriptions of the included studies. The outcome
results section describes the effects of the interventions; out-
come results are organized broadly by condition; and within-
condition results are organized by patient, caregiver, and
household outcomes.

Literature Flow

The literature search (online appendix Fig. 1) identified 2837
unique citations from a combined search of MEDLINE, Psy-
cINFO, and CINAHL. Another 75 articles were identified
from other sources for a total of 2912 unique citations. After
screening at the abstract and full-text level, 19 articles were
retained for data abstraction (13 primary papers and 7 com-
panion papers).

Overview of Trials

We identified 13 studies, n = 9 TBI28–37 and n = 4 PTSD,38–41

that assessed psychological or rehabilitation interventions that
provided support for or involved family members of patients
with PTSD or TBI (Table 1). One TBI study also examined
PTSD diagnoses and found frequent comorbidity (67%) of the
two.28 No intervention studies were identified for caregivers of
patients assessed for polytrauma. The 13 identified studies
included 10 randomized controlled trials (RCTs), 2 non-
randomized trials, and 1 interrupted time series design.34

Except for the interrupted times series study, interventions
were compared with waitlist or inactive comparators in five
studies, usual care in four studies, and active comparators in
four studies. Our search of clinicaltrials.gov identified 14
entries that may produce applicable results in the future (online
appendix Table 4).

Table 1 Evidence Profile for Family Caregiving Studies (n = 13)

TBI studies (n = 9) PTSD studies
(n = 4)

Study designs 6 RCTs28,29,31–33,35 3 RCTs
2 nonrandomized
trials30,36

1 cluster RCT

1 interrupted time
series34

Study years 1995, 2005 (2 studies),
2008, 2012, 2013, 2015,
2016 (2 studies)

1999, 2008,
2012, 2015

Number of patients 1148 324
Number of caregivers
(studies NR)

673 (2 studies NR) 97 (2 studies
NR)

Mean patient age
(range) reported in #
of study arms (studies
NR)

38.7 (30.3–44.6)
reported in 18 study
arms (2 studies NR)

38.0 (32.6–46.7)
reported in 9
study arms

Mean caregiver age
(range) reported in #
studies

48.6 (41.2–51.8)
reported in 6 studies

34.5 (32.2–40.7)
reported in 2
studies

Intervention setting Patients living in the
community

Patients living in
the community

Patients are veterans 1 study 3 studies
Countries USA (6), Canada (1),

UK (1), Australia (1)
USA (4),
Canada (1)*

*One study was conducted in both the USA and Canada
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The intervention target was both caregiver and patient in six
studies, primarily the patient in three studies (with minimal or
optional caregiver involvement in two studies31,35), and only
the caregiver in four studies (online appendix Table 5).
Reported outcomes of interest included psychological status
in nine studies and caregiver burden, quality of life, and family
functioning in three studies each. No studies reported on any
type of adverse events. A variety of measurement instruments
were utilized for each outcome category; these measures are
described in online appendix Table 4. The timing of outcome
measurement varied widely across studies, as intervention
duration ranged from 2.5 months to 2 years.
Intervention delivery was most often one-on-one (n = 9)

and delivered in-person. Telephonic interventions were used
in five studies, usually in combination with in-person or
written communication. Intervention duration ranged from
10 weeks to 2 years, with a median of 14 weeks; two studies
did not report intervention duration. The number of sessions
ranged from 3 to 16; sessions lasted from 30 min to 3 h.32,33

The majority of interventions included illness education
(n = 12, 92%) and skills training (n = 9, 69%). Other compo-
nents were psychological therapy (n = 5, 38%),32,36,39–41 so-
cial support (n = 3),31,34,39 written materials to complement
illness education (n = 3),30,33,35 and help with resource navi-
gation (n = 3).28,31,39 No studies offered financial assistance or
other practical assistance, such as respite care, as part of the
intervention (online appendix Tables 8 and 9).

Outcomes for TBI

Key TBI outcomes are illustrated in online appendix Fig. 2;
TBI studies are described in online appendix Table 5, and
ROB is shown in online appendix Fig. 3. Definitions of TBI
varied and included self-report of a head trauma,30,31,34,36 the
Glasgow Coma Scale,33,35 and the VA Criteria for TBI.28 The
ROB was judged low for two studies,29,35 unclear for three
studies,28,32,34 and high for four studies.30,31,33,36

TBI: Patient Outcomes. Meta-analyses were conducted for
four patient-level outcomes: functional status, including
overall, physical, and social/emotional functional status,
and psychological symptoms. These analyses included five
RCTs (455 patients).28,29,31,33,35 Interventions evaluated
across the five RCTs included a home visitation program
to improve caregiver coping (Veterans In-Home Pro-
gram—VIP),28,37 group psychoeducation,33 family-based
telephone counseling using motivational interviewing for
problem-solving,35 problem-solving therapy with TBI fam-
ily caregivers,29 and patient and significant other mentor-
ing on topics such as disease education and relationship
skills (i.e., building trust, problem-solving, goal-setting).31

The number of contacts across interventions was similar.
For the meta-analyses, data from the last assessment time
point was used and this time point generally coincided with
end of treatment, except for two studies for which only data
from a 3-month post-intervention follow-up was

available,33,35 and one study for which only data from
one month after the intervention was completed.31 Assess-
ment time points ranged from 4 months28 to 12 months35;
two studies did not define the length of the interven-
tion.32,33 Outcomes without a sufficient number of studies
to do a meta-analysis, or from studies without an RCT
design, are described qualitatively.

Functional Status. There was no intervention effect on overall
functional status for TBI patients (n = 3 studies, SMD 0.29,
95% CI − 0.51 to 1.08, Fig. 1). Heterogeneity was moderate
(I2 = 43.3%,Q = 3.5, p = 0.17); it is possible that the social and
emotional functional status subscales in the measures of
overall functional status did not represent similar constructs.
Interventions for family caregivers did not improve TBI

patients’ physical function (n = 4, SMD 0.22 95% CI − 0.11 to
0.55, I2 = 0%, Q = 2.6, p = 0.46; Fig. 1) or emotional/social
function. A sensitivity analysis TBI patient physical function
which omitted a high risk of bias study produced similar results
(figure not shown).31 Effects on emotional/social function were
inconsistent (I2 = 63.3%, Q = 5.4, p = 0.07), and thus we report
the median intervention effect size and range instead of the
weighted effect size (SMD= 0.42, range − 0.68 to 1.51) (figure
not shown).27

Psychological Symptoms and TBI Symptoms. Interventions did not
improve TBI patients’ psychological symptoms (n = 3;
SMD − 0.25, 95% CI − 0.62 to 0.12, I2 = 0.00; Q = 1.1,
p = 0.58) (Fig. 1). Two studies not included in a meta-
analysis because of differences in study design or outcome
measure examined psychological symptoms post-
intervention using the General Well-Being Scale34 and
the four subscales (but not full score) of the Brief Symp-
tom Inventory (BSI)31 and found no effect of the inter-
ventions on care recipient psychological symptoms. Three
studies, each examining different TBI symptom outcomes,
found positive intervention effects on communication
skills,36 TBI dysexecutive and memory problems,33 and
patient-identified target symptoms.28

Quality of Life. One study found no intervention effect on
quality of life (SMD − 0.05, 95% CI − 0.41 to 0.31),29 and
another found significant benefit when measured by the
EuroQoL (SMD 0.40, 95% CI 0.07 to 0.74) and the
Perceived Quality of Life (PQOL) scale (SMD 0.42, 95% CI
0.08 to 0.77).35

TBI: Family Caregiver Outcomes. Psychological Symptoms.We
analyzed family caregiver psychological symptoms using data
from four RCTs (296 patients)28,29,32,33 that evaluated problem-
solving therapy with family caregivers,29,32 illness education and
skills training,33 and VIP.37 The number of contacts across inter-
ventions ranged from 8 to 12. Meta-analysis results found no
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benefit of the intervention on caregiver psychological symptoms
(SMD − 0.26, 95% CI − 0.57 to 0.05, I2 = 0.0,Q = 2.1, p = 0.56)
(Fig. 2). A sensitivity analysis that omitted a high ROB study33

found a positive effect of the interventions on caregiver

psychological symptoms (SMD − 0.32, 95% CI − 0.59 to
−0.05, I2 = 0.0, Q= 0.5, p= 0.78) (figure not shown).
Outcomes without sufficient data for a meta-analysis are

described qualitatively. Two studies found no effect of a

Figure 1 Forest plot of outcomes for TBI patients. BSI = Brief Symptom Inventory, FIM = Functional Independence Measure, HADS = Hospital
Anxiety and Depression Scale, PCRS = Patient Competency Rating Scale, SF-36 = Medical Outcomes Study Short Form-36, SF-36-Physical =
Medical Outcomes Study Short Form-36 Physical Function Scale, SF-12-Physical = Medical Outcomes Study Short Form-12 Physical Function

Scale. a TBI patient overall function. b TBI patient physical function. c TBI patient psychological symptoms
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family-involved treatment on quality of life29,32; however,
small sample sizes (n = 67 enrolled32; n = 153 enrolled29)
might have precluded the ability to detect significant differ-
ences. Three studies,30,32,37 which included a companion pa-
per to the Winter et al. 2016 study,37 examined caregiver
burden, but only two were RCTs,32,37 and therefore we did
not have enough studies to conduct a meta-analysis. All stud-
ies showed decreased caregiver burden and similar small
effect sizes,42 ranging from Cohen’s d = 0.30,32 Cohen’s d =
0.31,37 to SDM= 0.35,30 assessed at 4 to 12 months, but this
finding was statistically significant in only one of the three
studies.37

TBI: Household Outcomes. Too few studies examined
household-level outcomes to conduct a meta-analysis.

Family Function.One study with high ROB found no effect on
changes in family function as a result of the intervention.31

Outcomes for PTSD

PTSD studies are described in online appendix Table 6, and
ROB is shown in online appendix Figure 4. All patients in the
studies had a PTSD diagnosis, confirmed by a structured clinical
interview (Clinician-Administered PTSD Scale)38,40,41 or sup-
ported by a symptom scale score.39 In two studies of couples’
treatment,40,41 the caregiver was defined as an intimate partner or
cohabiting opposite-sex partner. In another study, 89% of family
participants were spouses/partners and the remainder were sib-
lings or parents.38 One study did not describe the level or extent
of family participation.39

Four RCTs (336 patients) evaluated patient-focused PTSD
treatments with family member involvement and reported on
family member outcomes. One high ROB three-arm trial

evaluated the effect of augmenting directed exposure therapy
(DTE) with behavioral family therapy (BFT) compared with
DTE alone and waitlist arms.38 Two unclear ROB studies
compared couples-based therapies (cognitive-behavioral con-
joint therapy [CBCT-PTSD] and structured approach therapy
[SAT]) to waitlist40 or family education control.41 Another
high ROB study evaluated the effect of a multiple-family
group intervention aimed at increasing access to mental
healthcare for a community population of Bosnian refugees
in the USA via a two-arm RCT.39 The variability in interven-
tions, comparators, and outcomes precluded meaningful meta-
analysis.
PTSD: Patient Outcomes. Couples-based interventions
(SAT41 and CBCT-PTSD40) showed consistent patterns in
clinically and statistically meaningful improvement in PTSD
symptoms at the end of treatment assessed by clinician
interview (mean differences on CAPS ranged from 23.2 to
27.640) and patient-reported symptoms (mean differences on
the PTSD Checklist ranged from 8.4 to 11.841). Other psycho-
logical symptoms, including patient-reported anxiety and de-
pressive symptoms, and patient-reported interpersonal rela-
tionships also improved with these two interventions. One
high ROB study found that multiple-family group sessions
increased the number of mental health visits among Bosnian
refugees with PTSD.39

PTSD: Family Caregiver Outcomes. Two studies reported
caregiver outcomes.40,41,43,44 Using structured approach
therapy (SAT), neither self-reported depressive symptoms
nor anxiety symptoms improved significantly compared to
family education. In an exploratory secondary analysis of
couples-based treatment for PTSD (CBCT-PTSD),40 care-
givers who were in the distressed range at pretreatment
reported significant and reliable improvements in psycholog-
ical symptoms (57% [n = 4]) and demonstrated clinically

Figure 2 Forest plot of psychological symptoms for TBI caregivers. BSI = Brief Symptom Inventory, CES-D = Center for Epidemiological
Studies Depression Scale, CI = confidence interval, HADS = Hospital Anxiety and Depression Scale, SD = standard deviation, SMD =

standardized mean difference
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significant improvements in depression and anxiety (28.6%
[n = 2]).43 Interpersonal relationships as reported by the care-
giver did not improve.40,41

PTSD: Household Outcomes. Only one study and an
associated companion paper reported limited family function
outcomes.40,44 CBCT-PTSD improved relational functioning
post-treatment for caregivers who reported clinically dis-
tressed levels of psychological functioning pretreatment.44

Strength of Evidence

For TBI, the SOE was rated moderate to low (Table 2)
for care recipient overall function, physical function,
psychological symptoms, and caregiver psychological
symptoms and burden. SOE was very low for patient
social/emotional function. Concerns that contributed to
the low SOE were moderate to high risk of bias and
imprecision. Because few studies evaluated caregiver
interventions for patients with PTSD, we only rated the
SOE for couples-based therapies for PTSD (moderate
SOE). SOE was not rated for adverse effects or disease-
specific symptoms because the evidence was insufficient.

DISCUSSION

Family caregiver support is an important care component for
individuals with cognitive impairments and chronic physical
andmental illness.19,45,46 Interventions that involve family care-
givers have been found to offset the negative consequences of
caregiving by improving outcomes for family caregivers17,47,48

and patients49,50 with mental illness, cognitive impairment, and
cancer. Our systematic review fills a gap in the literature by
identifying and assessing the published literature evaluating the
effect of interventions that support or involve family caregivers
of patients with trauma-related illness. This is the first review to
examine family caregiver interventions for patients with TBI
and polytrauma and we extend evidence from a past review of
caregiver interventions for PTSD49 to include more recent
studies and nonrandomized trials.
Most studies that we identified targeted patients with TBI

(n = 9), a few examined patients with PTSD (n = 4), and no
studies enrolled patients assessed to have polytrauma. The most
commonly utilized intervention component was illness educa-
tion. Other commonly used components included skills train-
ing, social support, and therapy. We found no eligible studies
that assessed financial support to caregivers or patients. While
individual interventions varied in delivery type, delivery mode,
and intensity, most interventions addressed similar topics, in-
cluding providing social support for the caregiver, improving
clinical care in the home, modifying the home environment to
better manage patient needs, and increasing family knowledge
about healthcare resources. At least three studies reported inter-
vention effects for each of the following outcomes: patient
functional status, psychological outcomes, disease-specific
symptoms, caregiver burden, caregiver psychological symp-
toms, and family function. Only one study examined mental
health service use. Adverse intervention effects and household
economic status outcomes were not reported.
The studies showed a mixed pattern of intervention effects.

Results from the TBI meta-analyses showed no statistically
significant effects of interventions that involved family care-
givers on patient functional status, patient psychological
symptoms, or caregiver psychological symptoms. Yet, hetero-
geneity was high, confidence intervals were wide, and SOE

Table 2 Strength of Evidence for Effects of Family Caregiving
Interventions

Outcome Number of
RCTs
(patients)

Findings Strength of
evidence
(rationale by
domain)

TBI
Patient outcomes

Overall
functional status

3 (238) SMD 0.29
higher (0.51
lower to 1.08
higher)

Moderate
Moderate ROB,
consistent,
direct,
imprecise

Physical
functional status

4 (334) SMD 0.22
higher (0.11
lower to 0.55
higher)

Moderate
Moderate ROB,
consistent,
direct,
imprecise

Emotional/
social functional
status

3 (238) SMD 0.42
higher (0.68
lower to 1.51
higher)

Very low
Moderate ROB,
inconsistent,
indirect, very
imprecise

Psychological
symptoms

3 (293) SMD 0.25
lower (0.62
lower to 0.12
higher)

Low
Moderate ROB,
consistent,
direct,
imprecise

Caregiver outcomes

Psychological
symptoms

3 (254) SMD 0.32
lower* (0.59
lower to 0.05
lower)

Moderate
Moderate ROB,
consistent,
direct,
imprecise

Caregiver
burden

3 (252) Median effect
size 0.31
(range 0.30 to
0.35) p =NS
for 2 of 3
studies

Low
Moderate ROB,
consistent,
direct,
imprecise

PTSD
Patient outcomes

PTSD
symptoms

2 (97) Clinically
improved
symptoms by
clinician
interview
(range 23.2 to
27.6)† and
patient report

Moderate
Unclear ROB,
consistent,
direct, precise

Interpersonal
relationships

2 (97) Improved as
reported by the
patient but not
the caregiver

Low
Unclear ROB,
inconsistent,
direct, precise

RCT randomized controlled trial, ROB risk of bias, SMD standardized
mean difference
*SMD and SOE rating reported are from the sensitivity analyses
excluding the single high risk of bias study
†Clinician-administered PTSD scale
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was moderate to low. Across outcomes, the direction of effects
consistently favored the intervention, but it is possible that
these effects were due to the moderate ROB identified among
studies. Also, qualitative findings suggest that some interven-
tions had positive effects on patient quality of life,35 TBI
symptoms (e.g., communication, memory, and patient-
identified symptoms),28,33,36 and caregiver burden.37 Due to
the low number of studies, we were unable to perform a meta-
analysis for the studies with PTSD patients. However, data
were analyzed qualitatively and across studies couples-based
therapies showed the most promise for improving patient
PTSD symptoms, other psychological symptoms, and
patient-reported interpersonal relationships.40,41 Only
couples-based therapy for PTSD symptoms and TBI patient
overall and physical functional status was given a moderate
strength of evidence rating. All others were rated low or very
low.

Limitations/Future Research

Our review was limited to OECD countries (except Asia) and
articles published in English. Structured search terms may not
fully capture the broad range of eligible interventions we
considered. The existing literature is limited by the small
number of studies and problems with study quality. We found
sparse evidence in patients with PTSD. Only one study
assessed overlap in PTSD and TBI and therefore we are unable
to comment on how high comorbidity between the two con-
ditions might have impacted the results of the meta-analyses.
No studies examined the effects of financial support for care-
givers, a strategy being deployed on a large scale in VHA.8

Few studies evaluated patient outcomes and no study reported
adverse effects. Further, outcome measures varied greatly
which contributed to unexplained heterogeneity in some
meta-analyses and hampered our efforts to generate evidence
on which caregivers and patients are most likely to benefit. For
most types of interventions, there is uncertainty about the
relationship between outcomes and intervention dose, mode
of delivery, and components. We did not have enough studies
to conduct robust assessments of publication bias.51 Relevant
and active studies identified from clinicaltrials.gov identified
14 entries (online appendix Table 4), but all studies suffer
similar limitations as those included in our report. Only one
identified study addressed polytrauma and it was an observa-
tional study that would not have met our inclusion criteria.
This review informs best practices related to study target

samples, design, and outcome measurement that could inform
future research and implementation efforts. First, evidence is
needed that examines caregiver interventions for patients with
polytrauma. Second, more studies are needed with larger
samples and randomized or quasi-experimental designs. Lon-
gitudinal studies that follow patients and caregivers for at least
a year are also needed to provide sufficient time to identify
changes in outcomes and test for the persistence of observed
effects. Third, the use of common outcome measures would

enhance synthesis across studies. Investigators should select
measures that accurately capture the outcome of interest and
that are reliable, pragmatic, responsive to change, and valid,
such as the CES-D for depression. Fourth, of notable absence
across many studies were important patient- and caregiver-
centered outcomes, such as intervention satisfaction and
acceptability and quality of life, that might be more important
and direct indicators of intervention effectiveness; future stud-
ies should include such measures. Fifth, more theoretical
models, such as stress-vulnerability theory, are needed to
inform discrete study goals, intervention designs, testable
hypotheses, and explanations for the observed findings. Such
theoretical models would provide a benchmark for more in-
depth analysis about what did and did not work and would
thus move the field forward. Finally, we observed that many
studies focused on multiple goals and may not have clearly
targeted the patient or caregiver. While we were unable to test
this hypothesis, it may be more effective to focus on one or
two outcome goals and then refine content, delivery strategy,
target participant (i.e., patient vs. caregiver), and intervention
intensity to specifically address those outcomes. The highest
priority evidence gaps are described in online appendix
Table 10.

CONCLUSIONS

There is a growing literature about family caregiver interven-
tions for patients with trauma-based conditions. Evidence
from ourmeta-analyses about the impact of these interventions
on patient and caregiver outcomes is inconclusive. However,
the direction of effects and findings from qualitative synthesis
suggest that for improving TBI and PTSD condition-related
symptoms, caregiver interventions may be a promising
approach.
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