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Objective: To describe the effectiveness of using telehealth 
programs to provide training or support to family members 
of people with traumatic brain injury. 
Design: Systematic review.
Data sources: Intervention studies were identified by search
ing Medline, CINAHL, PsycINFO, Web of Science, Scopus, 
the Cochrane library, Embase, PsycBITE and ProQUEST.
Study selection: Studies included in the review reported an 
intervention involving family members of adults or children 
with traumatic brain injury, delivered at a distance through 
use of technology (including telephone, websites or video
conferencing). Reliability of inclusion of studies in the re
view was high (Kappa = 0.816) based on a second reviewer 
evaluating a random sample of 25% of the 830 references 
originally identified from the database search.
Data extraction: Data describing the participants, interven
tions and outcomes were extracted from each study. The 
quality of studies was evaluated using the PEDroP scale.
Data synthesis: The review identified 7 randomised control
led trials, 4 nonrandomised controlled trials and 5 case se
ries studies. The studies involved a variety of program for
mats and intervention targets. All but one study reported 
positive outcomes of the telehealth programs, however very 
few studies used blinded assessors.
Conclusions: Telehealth programs for family members of 
people with traumatic brain injury are feasible, with positive 
outcomes reported. Further research is needed to strengthen 
the evidence for the use of telehealth in comparison to face
toface interventions, and to provide information to guide 
clinical decisionmaking.
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INTRODUCTION

Traumatic brain injury (TBI) is the leading cause of disability 
in people aged under 40, with the annual incidence estimated to 
be 100 per 100,000 population per year (1). TBI places a high 
level of burden on families, who face a lifetime of supporting a 

family member who sustained a TBI as a young person. When 
a person with TBI leaves hospital, family members assume 
increased responsibility for providing support, but receive 
limited access to services (2). Recent research has indicated 
that 71% of family caregivers feel anxious about their role 
when the person with TBI is discharged from hospital (3). The 
ongoing demands of supporting a family member with TBI 
increase the risk of depression, anxiety and other psychological 
symptoms, with up to a third of family caregivers reporting 
high levels of psychological distress (4). 

Brain injuries affect families as a whole, and therefore the 
whole family unit requires support, not only the person with 
the brain injury (5). Family caregivers have identified increased 
support and information would be helpful for reducing anxiety 
and feelings of burden (3, 6) and that the provision of specific 
information regarding how to care for the person with TBI 
and achieve the highest possible level of functioning would 
be beneficial (7). Providing services to caregivers can result in 
improved outcomes for people with TBI (8), as well as improv-
ing caregiver depression, health and problem-solving (9). 

Although providing support and training to families is benefi-
cial, it is challenging for brain injury services to meet this need 
given the large geographical areas that each service must cover. 
Even in metropolitan areas, families report it is often difficult to 
access support from brain injury specialist centres due to work 
or childcare commitments (5). Lack of transportation, and the 
cognitive and physical impairments of people with TBI can also 
make it difficult to organise attendance at appointments. Tele
health (the use of information and communication technology 
to deliver health services over a distance) has been identified as 
one strategy that can expand and decentralize service delivery 
for people with disabilities (10). The delivery of telehealth 
programs may use synchronous technology (e.g. telephone call, 
videoconferencing, instant messaging) which allows real-time 
connection between two parties, or asynchronous technology 
(e.g. self-guided web exercises, discussion boards, email) where 
information stored or sent by one party is retrieved at a later 
time (11). Some programs use a combination of these modes.

This is a potentially useful approach for meeting the needs 
of families of people with TBI for information and training. 
The benefits of this approach can include increased access for 
families in rural areas, reduced costs of services and reduced 
travel time (12). Extending follow-up into the home, potentially 
through use of telehealth, has been identified as a component of 
effective caregiver programs (13). Recent qualitative research 
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(5) found that family caregivers identified interventions using 
the internet or telephone as an ideal solution for providing 
timely access to information and for offering the possibility of 
informal peer support networks. A telehealth approach meets 
many of the features of services valued by caregivers, such as 
accessibility, flexibility and efficiency (5). 

Many services are therefore starting to make use of tele-
health, and develop policies around its use. For example, in 
the United States, the Caregivers and Veterans Health Services 
Omnibus Act of 2010 (14) entitles caregivers of veterans 
with TBI to online training. Although telehealth services for 
caregivers are becoming more frequently offered, there are 
unanswered questions about many aspects of this approach, 
and there are no systematic reviews within this field that are 
specific to TBI. However, there are several related systematic 
reviews that suggest this approach may have potential, and 
that it would be worthwhile to conduct a systematic review in 
this area. For example, a broad systematic review of telehealth 
studies across a variety of conditions found an overall trend in 
the literature supporting the effectiveness of such interventions 
(15). A systematic review of telehealth interventions for carers 
of people with dementia found that interventions had moder-
ate effects on improving caregiver stress and depression (16). 

Aims
The aim of this systematic review was to identify and syn-
thesise current evidence for the use of telehealth to provide 
training or support to family members of people with TBI. The 
effectiveness of interventions was evaluated through identi-
fying statistically significant results and/or large effect sizes 
within studies. The questions of interest were:
1) Do telehealth programs involving family members improve 

the functioning of people with TBI?
2) Do telehealth programs involving family members improve 

the psychological wellbeing, skills, knowledge or burden 
of family members of people with TBI?

3) Do telehealth programs involving family members improve 
the overall functioning of families of people with TBI?

4) Are telehealth programs as effective as face-to-face pro-
grams in achieving improved outcomes for people with TBI 
and their families?

5) What features contribute to the effectiveness of such pro-
grams (as determined from the results of controlled stud-
ies comparing alternative forms of interventions, or from 
qualitative feedback from participants)?

6) What characteristics of family members affect the outcomes 
of such programs?

METHOD
There was no registered protocol for the review.

Inclusion and exclusion criteria
The inclusion and exclusion criteria for the review were defined in rela-
tion to the populations and interventions of interest. We included sources 
that reported any telehealth intervention involving family members of a 

person with TBI of any severity and of any age (adult or child). Family 
members could include parents, partners, siblings, extended family or 
close friends who had taken on a caregiving role. In studies involving 
a mixed sample of conditions, it was required that at least 50% of the 
sample be family members of a person with a TBI. Telehealth was defined 
as any intervention delivered at a distance using technology, including 
telephone, websites or videoconferen cing. There were no inclusion cri-
teria imposed on the outcomes of the intervention or on the study design. 

Sources were therefore excluded from the review on the basis of the 
following criteria: (i) does not relate to traumatic brain injury reha-
bilitation; (ii) does not relate to family members of a person with TBI; 
(iii) less than 50% of participants were family members of a person 
with a TBI; (iv) not related to training / support for family members of 
a person with a TBI; (v) training / support not delivered via telehealth; 
(vi) duplicates other results reported more fully elsewhere; (vii) did not 
have at least an abstract available for review or (viii) no data reported 
on outcome measures or process measures relating to the program.

Search strategy
The initial search strategy was developed by identifying key words 
for the population and interventions of interest. Sources meeting the 
inclusion criteria were identified from the initial search. The backward 
citations within these sources and the forward citations (identified us-
ing Web of Science) were examined to determine any further citations 
meeting inclusion criteria. The search strategy was then further refined 
to ensure it captured as many relevant sources as possible.

The search strategy was applied to the following databases with no 
limit on date of publication: Medline, CINAHL (Cumulative Index 
to Nursing and Allied Health Literature), PsycINFO, Web of Science, 
Scopus, all databases within the Cochrane library, Embase, PsycBITE 
(Psychological Database for Brain Impairment Treatment Efficacy) 
and all databases within ProQUEST. The search strategy (with syntax 
adjusted for individual databases) was as follows: “brain injury” AND 
(partner or spouse or family or friend or carer or caregiver or staff) 
AND (train* or treat* or therapy or intervention or rehabilitation or 
reintegration) AND (telehealth or telemedicine or telerehabilitation 
or videoconferencing or “internet resources” or “telephone support” 
or (web-based near intervention)). The term “staff” was included as 
interventions involving paid carers were initially considered for this 
review, however, the scope was later restricted to family caregivers. 
No restrictions were placed on the language or dates of search results. 
The search strategy was finalised on 24th September 2011. Five ad-
ditional sources were added to the review up to 28th December 2011 
through reference lists of included articles, citation alerts originating 
from the search strategy or forwarded articles in press from authors 
who were aware of the review.

Study selection
Exclusion decisions were initially made based on the title and abstract. 
Where further information was required, the full text of the papers 
was reviewed to determine whether they met inclusion criteria. In 
cases where it was difficult to determine whether results from the 
same group of participants were reported across multiple sources, 
study authors were contacted to provide further information. Links 
between papers reporting separate outcome data from the same group 
of participants were noted.

An independent rater examined 25% of the sources (n = 208) ob-
tained from the database search after duplicate references had been 
removed and applied the exclusion criteria as described. The inter-rater 
pointbypoint agreement was 98.6% (205/208). Kappa was 0.816 
(p <0.001), 95% confidence interval (CI) (0.483, 0.816) indicating 
almost perfect agreement (17).

Data extraction
The following categories of data were extracted from included sources: 
(i) number of participants with TBI in each intervention group; (ii) 
age group of participants with TBI; (iii) description of TBI partici-
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pants based on inclusion criteria; (iv) number of family members in 
each intervention group; (v) description of family members based on 
inclusion criteria, (vi) participants in intervention; (vii) technology 
used for intervention; (viii) target of intervention; (ix) description of 
intervention; (x) number of hours or contacts involved in the interven-
tion; (xi) comparison condition (if applicable); (xii) time to follow-up; 
(xiii) measures of outcomes, including outcomes for participants with 
TBI or family members as well as process measures (e.g. satisfaction, 
ease of use, costs) and (xiv) results on outcome measures (such as p 
statistics and effect sizes where available), including any analyses of 
caregiver subgroups.

The strength of the evidence was evaluated by classifying the level 
of evidence provided by the included sources using the Oxford Centre 
for Evidence-Based Medicine 2011 Levels of Evidence (Table I) (18). 
The risk of bias within randomised and non-randomised controlled 
studies was assessed using the PEDroP scale (19). The criteria on 
which this rating is based are shown in Table III. Although the focus 
of this scale is usually on outcomes for the clinical population, for 
the purposes of this review, ratings were also completed for studies 
comparing intervention groups based on caregiver outcomes or cli-
ent satisfaction. PEDroP ratings were not completed on sources for 
which only an abstract was available, as the abstract alone provided 
insufficient information. Ratings were used from the PsycBITE website 
(20) where available. Where no rating was available, two independent 
raters evaluated the papers, and any disagreements between the two 
ratings were resolved through consensus.

RESULTS

Study selection
Fig. 1 outlines the search results and the process of exclusion 
of sources. 1,353 sources were identified from use of the search 
strategy. Following removal of duplicates and application of the 
exclusion criteria, there were 19 sources meeting the inclusion 
criteria. Five additional sources were identified following the 
original database search. This formed a corpus of 24 sources 
for the review.

Study characteristics
Study design. Table II outlines the included studies. Outcomes 
and description of some studies are reported across multiple 
papers, which are grouped together in individual rows in Table 
II. The search located 7 randomized controlled trials (RCTs) 
(Level 2) reported across 13 papers (21–33), 4 non-RCTs 
(Level 3) reported across 6 papers (34–39) and 5 case-series 
studies (Level 4) (40–44). No systematic reviews were identi-
fied. Four of the RCTs (21–25, 33) were large studies including 
120 or more caregivers of people with TBI. One RCT (23) 

was a replication of an earlier RCT (22) using a more diverse 
sample of participants over a longer time period. All studies 
were published within the last 15 years.

Nine papers reporting results of RCTs and 4 papers report-
ing results of nonRCTs could be appraised using the PEDroP 
scale. The results for each paper are shown in Table III. Sources 
for which only an abstract was available and case series studies 
were not rated using the PEDroP scale. The mean PEDroP 
rating for the RCTs was 5.6/10 (range 3/10 to 7/10) and for 
the nonRCTs was 2/10 (range 1/10 to 3/10).

Participants
Fourteen studies involved only participants with TBI and their 
family members and excluded any other conditions, and two 
studies involved a mixed sample with at least 50% being par-
ticipants with TBI and/or their family members (34, 39). Nine 
studies (including 4 studies reported across multiple papers) 
focussed on children (under 18) with TBI and their family 
members (26–33, 36–40, 43, 44). All of these studies related 
to interventions directed towards parents. Siblings were also 
included in the intervention in 5 studies (including 4 studies 
reported across multiple papers) (26–31, 36–38, 40, 44). Seven 

Table I. Levels of evidence for questions of treatment benefits 

Level of 
evidence Type of study

1 Systematic review of randomized trials or n-of-1 trials
2 Randomized trial or observational study with dramatic effect
3 Nonrandomized controlled cohort/followup study
4 Case-series, case-control studies, or historically controlled 

studies
5 Mechanism-based reasoning

Based on Oxford Centre for Evidence-Based Medicine (18).

Fig. 1. Screening of studies for eligibility.

 

 

 

 
 
 

Exclusion criteria applied: 811 excluded 
538 Unrelated to TBI rehabilitation 
173 Unrelated to family members of people 

with TBI 
3 Less than 50% of sample were family 

members of people with TBI 
22 Unrelated to training or support for 

family members of people with TBI 
24 Not delivered via telehealth 
10 Duplication of other results reported 

more fully elsewhere 
13 No abstract available for review 
28 Do not report any outcome or process 

data 
 
 

Search strategy: 1353 citations 
16 CINAHL 
0 Cochrane Library 
8 Embase 
17 Medline 
1202 ProQuest 
35 PsycBITE 
16 PsycINFO 
28 Scopus 
31 Web of Science 
 

Duplicates removed: 523 citations 

830 citations 

19 citations 

New citations found after original search: 5 
2 Checking reference lists 
2 Citation auto-alerts 
1 Forwarded by study author 
 
 

24 citations 
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studies (including two studies reported across multiple papers) 
focussed on adults with TBI and their family members (21–25, 
34, 35, 41, 42). Six of these studies targeted a heterogeneous 
caregiver group composed of parents, spouses or other close 
family members or friends, while one study specifically tar-
geted female significant others (41).

Nine studies (including 6 studies reported across multiple 
papers) involved both the person with TBI and the caregiver 
as participants in the intervention (21–33, 36–38, 40, 43, 44) 
and the remaining 7 studies involved the caregivers only in the 
intervention, with no specific training provided to the person 
with TBI. This was the case for caregivers of people in reduced 
states of consciousness (35), for interventions which targeted 
parenting skills (39, 43, 44), for interventions involving a peer 
support group (34, 41) and for one other study which targeted 
family caregivers in rural areas (42).

Interventions
Table SI (available from https://doi.org/10.2340/16501977
1058) describes the interventions and outcomes investigated 
by each study. The studies involved a variety of technology 
formats and intervention targets. Ten studies used videocon-
ferencing; including 8 studies (with 4 studies reported across 
multiple papers) which used videoconferencing combined 
with self-guided web sessions (26–33, 36–38, 40, 43, 44) and 
2 studies which used videoconferencing alone (35, 42). Five 
studies (including 2 studies reported across multiple papers) 
used interventions delivered via a telephone call or group 
teleconferencing (21–25, 34, 39) and 1 study involved web-
based resources only (41). 

Six studies (including 2 studies reported across multiple 
papers) involved programs that were broad in their focus and 
provided general information and responded to concerns or 
topics that were raised by participants (21–25, 34, 35, 41). Ten 
studies (including 4 studies reported across multiple papers) 
involved a set structured program, with specific goals such as 

family problem-solving skills (26–33, 36–38, 40), parenting 
skills (39, 43, 44) or strategies for cognitive and behavioural 
problems (42). These programs were also adapted to the indi-
vidual needs of participants.

Most of the interventions were completed over a time period 
of 3 to 6 months involving weekly to fortnightly sessions, or in 
one case, access to a web-based resource for a 6 month period 
(41). Two studies involved programs of longer duration; up to 
9 months (same study reported across 2 papers) (21, 22) or up 
to 21 months (23), however with a lower frequency of contact 
compared to other programs. 

Comparison conditions
Twelve studies involved a comparison condition, including 
7 RCTs (reported across 13 papers) (21–33) and 4 non-RCTs 
(reported across 6 papers) (34–39). In 6 studies (including 2 
studies reported across multiple papers), those in the compari-
son condition received no intervention or a lower intensity 
intervention (21–23, 26–28, 31–33, 35), sometimes described 
as “usual care”. Some of these studies provided a lower inten-
sity telehealth intervention: a computer with access to general 
web-based resources without the content that the intervention 
group received. In 4 studies, those in the comparison condi-
tion received an equivalent program to the intervention group 
but with some variation in the mode of delivery. Two of these 
4 studies involved comparison to an equivalent face-to-face 
program (34, 39). The other 2 studies (reported across 5 pa-
pers) involved comparison to an equivalent program using 
slightly different technology, such as a different webcam (29, 
30, 36–38). One study (reported across 2 papers) involved 
comparison to a higher intensity inpatient program (24, 25).

Outcomes
Eight studies (including 4 studies reported across multiple 
papers) measured outcomes only at completion of the interven-
tion, without any further follow-up (26–32, 36–38, 40, 41, 43, 

Table III. Methodological quality of studies

Level

PEDroP Ratinga

1 2 3 4 5 6 7 8 9 10 11 Total

Bell et al., 2005 (22) 2 Y Y Y N N N Y Y Y Y Y 7/10
Bell et al., 2011 (23) 2 Y Y Y Y N N Y N Y Y N 6/10
Salazar et al., 2000 (24) 2 Y Y Y Y N N N Y Y Y Y 7/10
Wade et al., 2006 (26) 2 Y Y N Y N N N Y Y Y Y 6/10
Wade et al., 2006 (27) 2 Y Y Y Y N N N Y Y Y Y 7/10
Carey et al., 2008 (28) 2 N Y Y Y N N N Y N N N 4/10
Wade et al., 2008 (29) 2 Y Y Y N N N N Y N N N 3/10
Wade et al., 2010 (31) 2 Y Y Y N N N N Y N Y Y 5/10
Wade et al., 2011 (32) 2 Y Y Y N N N N Y N Y Y 5/10
Brown et al., 1999 (34) 3 Y N N N N N N N N Y N 1/10
Hauber et al., 2002 (35) 3 Y N N N N N N Y N N N 1/10
Wade et al., 2004 (36) 3 Y N N N N N N Y N Y Y 3/10
Wade et al., 2005 (37) 3 Y N N N N N N Y N Y Y 3/10
aPEDroP rating criteria are as follows: (1) Eligibility criteria and source specified (this criterion is not included in the total score); (2) Random allocation; 
(3) Concealed allocation; (4) Intervention groups similar; (5) Subjects blinded; (6) Therapists blinded; (7) Assessors blinded; (8) Retention of 85% 
participants; (9) Intention to treat analysis; (10) Betweengroup statistical comparisons; (11) Point and variability measures.
Y: yes; N: no.
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44). Four studies included long-term follow-up after interven-
tion had been completed: at 6 months (34, 39), 1 year (same 
study reported across 2 papers) (24, 25), or 18 months (42). 
Three studies (including 1 study reported across 2 papers) had 
set follow-up points based on time post-injury or time post-
discharge (21–23, 35). One study did not report on the time 
of follow-up (33).

Most studies included some reporting on measurement of 
aspects of the intervention process, such as the number of con-
tacts or participants’ ratings of satisfaction with the intervention. 
Ten of the studies measured family members’ satisfaction with 
aspects of the telehealth intervention (27, 30, 34, 36, 39–44), 
including factors such as whether they would recommend the 
intervention to others, whether they preferred the telehealth in-
tervention to a face-to-face equivalent, whether the intervention 
met their expectations, ease and comfort in using technology and 
the helpfulness or value of the intervention. All of these stud-
ies concluded that the overall response of family members to 
the telehealth interventions was positive. However, 29–38% of 
family members across 5 studies (27, 30, 36, 40, 44) stated they 
believed a face-to-face intervention would have been preferable 
or more helpful. No studies reported any formal cost analysis, 
although one study (24) that provided cost estimates noted the 
telehealth intervention was much less expensive than the inten-
sive inpatient comparison condition which had similar outcomes.

Most studies included measurement of outcomes relating to 
the person with TBI. Four studies (22–24, 35) included meas-
ures of overall functioning. One RCT (22) found significant 
between-group differences when a telehealth program was 
compared to usual care, however, this was not replicated in a 
later RCT (23). Another RCT (24) found no significant differ-
ence in overall adjustment between a group that received a low 
intensity telehealth intervention and a group which received an 
intensive inpatient program, which suggested that a telehealth 
program may have equivalent benefits to intensive facetoface 
rehabilitation. Measures of behavioural status were included 
in 7 studies (including 1 study reported across 2 papers) (26, 
29, 31–33, 37, 39, 43). Four studies relating to the family 
problemsolving intervention program had significant findings 
for behavioural outcomes. This included two RCTs (including 
1 study reported across 2 papers) (26, 31, 32) which showed 
significant betweengroup differences for this program when 
compared to a lower intensity intervention, and 2 further stud-
ies (29, 37) which showed significant prepost differences on 
behaviour measures. Measures of psychological wellbeing 
were included in 5 studies (22–24, 29, 37). There were sig-
nificant betweengroup differences when compared to usual 
care in 1 RCT (22) which were not replicated in a later RCT 
(23), significant prepost differences in 1 study (29) and no 
significant betweengroup differences between a low intensity 
telehealth intervention group and an inpatient group in an RCT 
(24). Return to work was investigated in 2 RCTs (23, 24), 
with no significant differences found in comparison to either 
usual care or intensive inpatient rehabilitation. Quality of life 
measures were included in 2 studies (22, 23), with significant 
between-group differences when compared to usual care in one 

RCT (22) which again was not replicated in the later RCT (23). 
Measures of cognitive functioning were included in one RCT 
(24) with no significant difference at followup between the 
low intensity telehealth intervention and the inpatient group. 

Eight studies (including 1 study reported across 2 papers) 
(27–29, 33, 34, 38, 39, 42, 43) included measurement of 
outcomes relating to the family members. Six studies (27, 29, 
33, 34, 38, 39) involved measurement of aspects of the fam-
ily member’s psychological well-being such as depression, 
anxiety, stress and mood. Three studies relating to the family 
problemsolving intervention had positive findings: 1 RCT 
(27) found significant betweengroup differences for parental 
psychological well-being when compared to a low intensity 
program, and 2 further studies (29, 38) found significant pre
post differences. One study (34) of a telephone group support 
program also found significant prepost differences for car-
egiver psychological well-being. Measurement of parenting 
skills was included in 3 studies (27, 39, 43), either measured 
by blinded assessors or by report from the parents. One study 
(43) found significant prepost differences in positive and 
problematic parenting behaviours as rated by blinded assessors. 
Measurement of application of knowledge was included in 1 
study (42), which found at the 18 month follow-up point all 
caregivers reported having used information from the interven-
tion program. Measurement of caregiver burden or needs was 
included in 1 study (34) but the results were not significant.

Six studies (including 1 study reported across 2 papers) (29, 
32, 34, 35, 37–39) involved measurement of overall family 
functioning or interaction style. Family interaction, communi-
cation or relationships was measured in 4 studies (29, 32, 34, 
37) with significant prepost differences for the intervention 
group in 2 studies (29, 37), both of which involved the family 
problem-solving intervention. The family burden associated 
with caring for a person with TBI was measured in 2 studies 
(38, 39), with significant prepost differences for the interven-
tion group in 1 study (38). The proportion of family needs 
which were met or unmet was measured in 1 study (35), with 
only descriptive data reported due to the small sample size.

Four studies (including 2 studies reported across multiple pa-
pers) (22, 23, 26–28, 31, 32) conducted subgroup or regression 
analyses to investigate whether family member characteristics 
moderated treatment efficacy. Two studies reported across 4 
papers (26, 27, 31, 32) investigated family income or socio-
economic status (SES) as a moderating factor, with 2 papers 
(26, 32) reporting that improvements in parent-reported child 
behaviour outcomes were significant for lower SES families 
but not for higher SES families, although for teen self-reported 
behaviour outcomes the opposite pattern was found (32). Two 
studies investigated ethnicity as a moderating factor (22, 23), 
with one study finding that the telehealth intervention was 
most effective for nonHispanic white families compared to 
those of other ethnicities. One paper (28) compared outcomes 
of a telehealth intervention for parents with prior technology 
experience to parents without experience, and found that out-
comes for parental depression and anxiety were significantly 
better for participants with prior experience.

J Rehabil Med 44



919Supporting family members of people with TBI using telehealth

DISCUSSION
The variety of intervention programs in the studies reviewed 
in this paper demonstrates the potential for using telehealth 
to meet the needs of family members of people with TBI. 
The considerable diversity across the studies demonstrates 
the feasibility of using telehealth to expand the scope and 
reach of many types of interventions. The studies reviewed 
here illustrate telehealth could be used to increase access to 
services for families in rural areas, to train family members in 
the skills required to facilitate recovery after TBI, to provide 
appropriate and timely intervention for problems arising at 
home, or to create a forum for peer support without needing 
to share the same location. 

This review provides preliminary evidence of the efficacy of 
supporting family members of people with TBI via telehealth, 
which is consistent with findings of previous general system-
atic reviews within telehealth (15, 16). The studies reviewed 
here reported a range of significant outcomes relating to the 
functioning of the person with TBI as well as to the psychologi-
cal wellbeing, support skills and burden of family members. 
Several studies demonstrated that participants reported training 
to be beneficial over the longterm after program completion, 
or that improvements in outcomes were maintained over time. 
The replication of positive findings across multiple studies of 
the family problem solving intervention (26–33, 36–38, 40) 
create a strong base of evidence for this particular program, al-
though all studies to date originate from the one research group. 
Overall, all but one of the studies (23) in this review reported 
some level of positive outcomes for the telehealth program be-
ing investigated, which suggests this is a promising approach.

A recent review of systematic reviews in telehealth (45) 
noted that there is generally a lack of high quality evidence 
for the effectiveness of such programs, and a need for more 
thorough economic analyses. This review found similar issues. 
Most of the reviewed studies did not use blinded assessors for 
measuring outcomes, relying on self-report measures only, 
which means that positive results may be inflated by social 
desirability biases. Use of observational measures of family 
members’ skills that could be completed via videoconferencing 
(such as in Wade et al. (43)) would assist to further strengthen 
the evidence for the effectiveness of telehealth programs. It will 
also be necessary to replicate positive findings for interventions 
across multiple studies to confirm preliminary positive results, 
as is illustrated by the differing findings of the two studies by 
Bell et al (22, 23). Furthermore, none of the studies reviewed 
here provided a detailed analysis of costs, which is an important 
factor in clinical decision-making. 

It is also relevant to compare telehealth programs with equiva-
lent face-to-face programs. In some situations, a telehealth inter-
vention may be the only option available to families. However, in 
other circumstances, it is important to know the potential impact 
of replacing a traditional face-to-face service with a telehealth 
service. Only a few of the studies reviewed here involved a com-
parison group receiving an equivalent face-to-face intervention, 
and only one of these studies, a non-randomised controlled trial 
(34) reported between-groups statistics. This particular study 

found no significant differences in caregiver outcomes between 
the telehealth and the face-to-face group, although the rural car-
egivers in the telephone group reported higher satisfaction than 
the metropolitan caregivers in the face-to-face group. Another key 
issue is the impact on rapport between the client and the profes-
sional (11). One study in this review found that the therapeutic 
alliance was rated highly even with use of a telehealth approach 
(36). These potential differences between intervention modes 
need to be explored across more studies, including comparison of 
measures of cost and effectiveness, and exploration of how using 
a telehealth mode affects communication processes (46). As con-
cluded in previous systematic reviews (12), the current literature 
does not provide sufficient evidence for guiding decisionmaking 
regarding modes of service delivery. 

This review also sought to identify the features that contrib-
ute to the effectiveness of telehealth programs for family mem-
bers of people with TBI, through identifying controlled trials 
comparing different intervention formats or from qualitative 
feedback from study participants. The results of several studies 
(26, 27, 31, 32) suggested an interactive skills-based program 
is more effective than providing caregivers with general infor-
mation. There were no other studies involving comparison of 
program features or formats. In one study, qualitative feedback 
indicated that family members found coaching sessions with a 
therapist via videoconferencing to generally be more valuable 
than selfguided web sessions (44). However, few studies in 
this review provided information about program elements that 
contributed to effectiveness, and further research is required. 
The unexpected nonsignificant findings of two studies (23, 24) 
illustrate the importance of exploring the key features or ingre-
dients of interventions to determine what makes them work. 
This is particularly complex with psychosocial interventions 
in which programs involve multiple components and are often 
individualised for the needs of participants. It may therefore 
be appropriate to include process evaluations in telehealth 
studies to assist with understanding why interventions work 
or do not work (47). 

Another important factor for clinical decision-making is 
whether telehealth interventions are appropriate for all family 
caregivers. Overall, caregivers reported high satisfaction with 
telehealth interventions, which is consistent with previous 
research (15). However, in studies in which family members 
were asked about their preferences, approximately a third of 
the sample reported they believed a face-to-face intervention 
would have been preferable or more helpful. This suggests 
that not all family caregivers will be receptive to a telehealth 
approach. Several studies offered preliminary evidence that 
factors such as ethnicity, SES or prior experience with tech-
nology may moderate treatment efficacy, which was a similar 
finding to a systematic review of telehealth supports for carers 
of people with dementia (16). Another review of telehealth 
interventions suggested that gender, age and attitudes towards 
computers can influence outcomes (11). These factors could 
be explored further in future studies.

In conclusion, there are a growing number of studies involv-
ing the use of telehealth to provide support and training to 
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carers of people with TBI. This systematic review has found 
that research to date has focussed on feasibility, user satisfac-
tion and preliminary explorations of effectiveness, with mostly 
positive findings in each of these areas. However, the diversity 
in the characteristics of intervention programs, populations, 
caregiver groups and outcome measures used in these studies 
prevented any pooling of data for meta-analysis. As with other 
systematic reviews, the results here may be influenced by the 
publication bias towards studies with positive findings, which 
may skew the impression of the effectiveness of interventions. 
There is also the issue of time lag between the completion of 
trials and the publication of results. In a field such as telehealth, 
clinical practice is rapidly evolving with improvements in ac-
cess to and quality of technology, and current best practice may 
be moving ahead of the research reported in publications. This 
review, although it reflects current research, may not reflect 
the most recent developments in practice or technology. The 
methodological issues already identified, such as the use of 
self-report measures of outcomes, also limit the conclusions 
that can be drawn from this review.

ACKNOWLEDGEMENTS

We would like to thank Elise Bogart for her assistance with reliability 
coding for this review.

This research was supported by an Australian Postgraduate Award.

REFERENCES

1. WHO. Traumatic brain injuries. Geneva: WHO; 2006.
2. Ramkumar NA, Elliott TR. Family caregiving of persons following 

neurotrauma: Issues in research, service and policy. NeuroReha-
bilitation 2010; 27: 105–112.

3. O’Callaghan AM, McAllister L, Wilson L. Experiences of care: 
Perspectives of carers of adults with traumatic brain injury. Int J 
Speech Lang Pathol 2011; 13: 218–226.

4. Kreutzer J, Rapport L, Marwitz J, HarrisonFelix C, Hart T, Glenn 
M. et al. Caregivers’ well-being after traumatic brain injury: a 
multicenter prospective investigation. Arch Phys Med Rehabil 
2009; 90: 939–946.

5. Gan C, Gargaro J, Brandys C, Gerber G, Boschen K. Family 
caregivers’ support needs after brain injury: A synthesis of per-
spectives from caregivers, programs, and researchers. Neuro-
Rehabilitation 2010; 27: 5–18.

6. Aitken ME, McCarthy ML, Slomine BS, Ding R, Durbin DR, Jaffe 
KM. et al. Family burden after traumatic brain injury in children. 
Pediatrics 2009; 123: 199–206.

7. Rotondi AJ, Sinkule J, Balzer K, Harris J, Moldovan R. A qualita-
tive needs assessment of persons who have experienced traumatic 
brain injury and their primary family caregivers. J Head Trauma 
Rehabil 2007; 22: 14–25.

8. Togher L, McDonald S, Tate R, Power E, Rietdijk R. Training 
communication partners of people with traumatic brain injury 
(TBI) improves casual conversational interactions. Brain Inj 2010; 
24: 269–270.

9. Rivera PA, Elliott TR, Berry JW, Grant JS. Problemsolving 
training for family caregivers of persons with traumatic brain 
injuries: a randomized controlled trial. Arch Phys Med Rehabil 
2008; 89: 931–941.

10. WHO. World report on disability. Geneva: WHO Press; 2011.
11. Perle LG, Langsam LC, Nierenberg B. Controversy clarified: An 

updated review of clinical psychology and telehealth. Clin Psychol 
Rev 2011; 31: 1247–1258.

12. Rogante M, Grigioni M, Cordella D, Giacomozzi C. Ten years of 
telerehabilitation: A literature overview of technologies and clinical 
applications. NeuroRehabilitation 2010; 27: 287–304.

13. Rosalynn Carter Institute for Caregiving. What makes a caregiver 
program effective [Internet]. 2009 [cited 2011 December 21]. 
Available from: http://www.rosalynncarter.org/what_makes_car-
egiver_programs_effective/.

14. Caregivers and Veterans Omnibus Health Services Act of 2010. 
S1963. United States, Lanham: Federal Information & News 
Dispatch, Inc.; 2010.

15. Kairy D, Lehoux P, Vincent C, Visintin M. A systematic review 
of clinical outcomes, clinical process, healthcare utilization and 
costs associated with telerehabilitation. Disabil Rehabil 2009; 
31: 427–447.

16. Powell J, Chiu T, Eysenbach G. A systematic review of networked 
technologies supporting carers of people with dementia. J Telemed 
Telecare 2008; 14: 154–156.

17. Landis JR, Koch GG. The measurement of observer agreement for 
categorical data. Biometrics 1977; 33: 159–174.

18. Oxford Levels of Evidence Working Group. The Oxford 2011 
Levels of Evidence [Internet]. 2011 [cited 2011 December 28]. 
Available from: http://www.cebm.net/index.aspx?o=5653.

19. PsycBITE. PEDroP Scale [Internet]. 2010 [cited 2011 December 
28]. Available from: http://www.psycbite.com/page.php?id=10.

20. Psychological Database for Brain Impairment Treatment Efficacy 
(PsycBITE) [database on the Internet]. Sydney: PsycBITE. c2004 
[cited 2012 February 20]. Available from: http://www.psycbite.com.

21. Bell K. Development of a telephone followup program for indi-
viduals following traumatic brain injury. J Head Trauma Rehabil 
2004; 19: 502–512.

22. Bell KR, Temkin NR, Esselman PC, Doctor JN, Bombardier CH, 
Fraser RT. et al. The effect of a scheduled telephone intervention 
on outcome after moderate to severe traumatic brain injury: A 
randomized trial. Arch Phys Med Rehabil 2005; 86: 851–856.

23. Bell KR, Brockway JA, Hart T, Whyte J, Sherer M, Fraser RT. et 
al. Scheduled telephone intervention for traumatic brain injury: A 
multicenter randomized controlled trial. Arch Phys Med Rehabil 
2011; 92: 1152–1160.

24. Salazar AM, Warden DL, Schwab K, Spector J. Cognitive reha-
bilitation for traumatic brain injury: A randomized trial. JAMA 
2000; 283: 3075–3081.

25. Warden DL, Salazar AM, Schwab KA. A home program of reha-
bilitation for moderately severe traumatic brain injury patients. J 
Head Trauma Rehabil 2000; 15: 1092–1102.

26. Wade S, Carey J, Wolfe C. The efficacy of an online cognitive
behavioral family intervention in improving child behavior and 
social competence following pediatric brain injury. Rehabil Psy-
chol 2006; 51: 179–189.

27. Wade SL, Carey J, Wolfe CR. An online family intervention to 
reduce parental distress following pediatric brain injury. J Consult 
Clin Psychol 2006; 74: 445–454.

28. Carey JC, Wade SL, Wolfe CR. Lessons learned: the effect of prior 
technology use on Web-based interventions. Cyberpsychol Behav 
2008; 11: 188–195.

29. Wade SL, Walz NC, Carey JC, Williams KM. Preliminary efficacy 
of a Web-based family problem-solving treatment program for 
adolescents with traumatic brain injury. J Head Trauma Rehabil 
2008; 23: 369–377.

30. Wade SL, Walz NC, Carey JC, Williams KM. Brief report: Descrip-
tion of feasibility and satisfaction findings from an innovative on-
line family problem-solving intervention for adolescents following 
traumatic brain injury. J Pediatr Psychol 2009; 34: 517–522.

31. Wade SL, Walz NC, Carey J, Williams KM, Cass J, Herren L. et 
al. A randomized trial of teen online problem solving for improv-
ing executive function deficits following pediatric traumatic brain 
injury. J Head Trauma Rehabil 2010; 25: 409–415.

J Rehabil Med 44

http://www.rosalynncarter.org/what_makes_caregiver_programs_effective/
http://www.rosalynncarter.org/what_makes_caregiver_programs_effective/
http://www.cebm.net/index.aspx?o=5653
http://www.psycbite.com/page.php?id=10
http://www.psycbite.com


921Supporting family members of people with TBI using telehealth

32. Wade SL, Walz NC, Carey J, McMullen KM, Cass J, Mark E et 
al. Effect on behavior problems of teen online problem-solving 
for adolescent traumatic brain injury. Pediatrics 2011; 128: 
e947–e953.

33. Wade SL, Taylor G, Stancin T, Kirkwood M, Brown TM. Web
based family problem solving therapy for teens with traumatic 
brain injury (TBI). Ann Behav Med 2011; 41: s147.

34. Brown R, Pain K, Berwald C, Hirschi P, Delehanty R, Miller H. 
Distance education and caregiver support groups: comparison of 
traditional and telephone groups. J Head Trauma Rehabil 1999; 
14: 257–268.

35. Hauber RP, Jones ML. Telerehabilitation support for families at 
home caring for individuals in prolonged states of reduced con-
sciousness. J Head Trauma Rehabil 2002; 17: 535–541.

36. Wade SL, Wolfe CR, Pestian JP. A Webbased family problem
solving intervention for families of children with traumatic brain 
injury. Behav Res Methods Instrum Comp 2004; 36: 261–269.

37. Wade SL, Wolfe CR, Brown TM, Pestian JP. Can a Webbased fam-
ily problem-solving intervention work for children with traumatic 
brain injury? Rehabili Psychol 2005; 50: 337–345.

38. Wade SL, Wolfe CR, Brown TM, Pestian JP. Putting the pieces 
together: Preliminary efficacy of a webbased family intervention 
for children with traumatic brain injury J Pediatr Psychol 2005; 
30: 437–442.

39. Woods D, Catroppa C, Matthews J, Giallo R, Barnett P, Anderson 
V. Pediatric traumatic and nontraumatic brain injury: How clini-
cal neuropsychology can help in the rehabilitation process. J Int 

Neuropsychol Soc 2011; 17: s162.
40. Gilkey SNL, Carey J, Wade SL. Families in crisis: Considerations 

for the use of web-based treatment models in family therapy. Fam 
Soc 2009; 90: 37–45.

41. Rotondi AJ, Sinkule J, Spring M. An interactive web-based 
intervention for persons with TBI and their families: Use and 
evaluation by female significant others. J Head Trauma Rehabil 
2005; 3: 173–185.

42. Sander A, Clark A, Atchison TB, Rueda M. A web-based video-
conferencing approach to training caregivers in rural areas to 
compensate for problems related to traumatic brain injury. J Head 
Trauma Rehabil 2009; 24: 248–261.

43. Wade SL, Oberjohn K, Burkhardt A, Greenberg I. Feasibility and 
preliminary efficacy of a webbased parenting skills program for 
young children with traumatic brain injury. J Head Trauma Rehabil 
2009; 24: 239–247.

44. Wade S, Oberjohn K, Conaway K, Osinka P, Bangert L. Live coach-
ing of parenting skills using the internet: Implications for clinical 
practice. Prof Psychol Res Pr 2011; 42: 487–493.

45. Ekeland AG, Bowes A, Flottorp S. Effectiveness of telemedicine: A 
systematic review of reviews. Int J Med Inform 2010; 79: 736–771.

46. Brennan D, Georgeadis A, Baron C. Telerehabilitation tools for 
the provision of remote speech-language treatment. Top Stroke 
Rehabil 2002; 8: 71–78.

47. Craig P, Dieppe P, Macintyre S, Mitchie S, Nazareth I, Petticrew M. 
Developing and evaluating complex interventions: the new Medical 
Research Council guidance. BMJ 2008; 337: a1655.

J Rehabil Med 44


