
The efficacy of 
community-based rehabilitation 
programmes for adults with TBI

■ A Glasgow Coma Score of less than nine in the 
fi rst 48 hours post-injury

■ An extended period of unconsciousness lasting 
over 24 hours

■ Evidence of post-traumatic amnesia lasting over 
24 hours (Dawodu, 2008).

TBI represents a major public health and economic 
concern; and accounts for a signifi cant proportion 
of young adults living with life-long disabilities 
(Ashley et al, 1997; Rice-Oxley and Turner Stokes, 
1999; Dikmen, et al, 2003; Sarajuuri et al, 2005). 
The fi nancial costs of meeting the long-term health 
and rehabilitative needs of TBI survivors (Cifu et 
al, 1999), coupled with the high unemployment 
rate among the TBI population (Vangel et al, 2005) 
has economic implications for society as a whole 
(Powell, 1999; Nair et al, 2006; Winkler et al, 2006). 

The need to reduce the cost of acute health care 
has led to clients being discharged earlier from hos-
pital (Cifu et al, 1999; Barnes and Radermacher, 
2001). Shorter periods of inpatient rehabilitation are 
associated with poorer long-term outcomes (Benson 
Yody and Strauss, 1999) and greater burden on pri-
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M
edical advances have led to an 
increased survival rate for people 
with severe traumatic brain injury 
(TBI) (Ashley et al, 1997; Lefebvre 

et al, 2005). Surviving the initial trauma can mark 
the start of an uncertain future for the client and 
their caregivers, characterized by a complex web 
of physical and psychosocial impairments (Oddy 
and Herbert, 2003; Mateer et al, 2005; Verhaeghe 
et al, 2005; Duff, 2006). Psychosocial problems 
are considered to be the most disabling sequelae of 
TBI (Stilwell et al, 1999; Blundon and Smits, 2000; 
Trombly et al, 2002; Dikmen et al, 2003; Lefebvre 
et al, 2005; Eriksson et al, 2006). The full extent of 
these defi cits often does not emerge until some time 
after hospital discharge, when diffi culties in commu-
nity reintegration become evident (Ponsford, 1995; 
Caetano and Christensen, 1999). 

The long-term impact of a TBI is closely associ-
ated with the severity of injury sustained, with more 
severe injuries leading to greater defi cits. A diagno-
sis of a severe brain injury results from one or more 
of the following criteria:
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AIMS

The aim of this systematic review was to inves-
tigate the factors which infl uence the effi cacy of 
community-based rehabilitation programmes in 
improving the quality of life and functional capac-
ity of adults with severe TBI. This was achieved 
by identifying the different types of interventions 
used in community settings, and by exploring 
their outcomes; taking into account differences in 
methodological design and quality. 

METHODS

Inclusion criteria 

Studies
This review considered randomized control 
trials, quasi-experimental studies, mixed meth-
odologies and qualitative research that evalu-
ated community rehabilitation programmes for 
adults affected by severe TBI. As there is no 
agreed gold standard study design in neurological 
rehabilitation research, different types of study 
design were included in the review. This refl ects 
the diverse methodologies employed in neuro-
logical rehabilitation research and acknowledges 
the potential contribution of different types of 
research in informing evidence-based practice. To 
reduce refl exivity and enable standardized criti-
cal appraisal, only primary research papers were 
included. Opinion pieces and descriptive papers 
were excluded. Single case study designs were 
also excluded as small samples are susceptible 
to unstable effects (Slavin, 1995). Only articles 
published in English between 1996–2007 were 
considered. 

Participants
Table 1 details the participant-specifi c inclusion 
criteria. Studies were also considered in which 
the participants were the carers of adults with TBI 
who met the criteria. 

mary caregivers (Paterson et al, 2001; Marks and 
Daggett, 2006). Interventions used in inpatient reha-
bilitation have been criticized for having limited rel-
evance to client’s social and physical environments 
(Powell, 1999). There is evidence that individuals 
with TBI and their caregivers continue to have high 
levels of unmet need following discharge from 
inpatient rehabilitative services (Kersel et al, 2001; 
Mellick et al, 2003; Eriksson et al, 2006). These 
factors combine to support the need for enhanced 
community services to help meet the long-term reha-
bilitation needs of adults with TBI (Wade, 2003).

There is debate in the literature regarding the defi -
nition of community-based rehabilitation (Wade, 
2003; World Federation of Occupational Therapy, 
2004). For the purpose of the current review it is 
defi ned as rehabilitation that takes place within the 
client’s physical and social environment, for example 
in their home or other community facility (Powell, 
1999; Wade, 2003; Sakellariou and Pollard, 2006). 
Hospital-based services are excluded from this defi -
nition. The aim of community rehabilitation is to 
enhance the client’s quality of life and functional 
independence in the context of their regular roles 
and routines (Powell, 1999; Rice-Oxley and Turner 
Stokes, 1999) and to minimize the practical and psy-
chological impact on the carers (Tyerman, 1999; 
Wood and Worthington, 1999). 

The UK government has recently pledged to 
increase the accessibility and availability of com-
munity services (Department of Health, 2006) but 
community-based head injury teams have been 
slow to develop (Lefebvre et al, 2005). Having high-
lighted the need for extended community rehabilita-
tion for adults with TBI; it becomes imperative to 
identify the factors infl uencing the effectiveness of 
such programmes. Resources can then be targeted 
to providing the most effective interventions. 

A background literature review revealed a wealth 
of studies purporting to examine the efficacy of 
community rehabilitation programmes, however, the 
lack of a consistent defi nition of community rehabil-
itation is problematic. The current evidence for com-
munity rehabilitation covers a broad spectrum of 
services, the majority of which are based in outpa-
tient or day-hospital units. The location and context 
of these programmes is not consistent with the con-
cept of community rehabilitation being planned and 
delivered in the client’s social and physical environ-
ment. The evidence-base informing the shift towards 
community-based services, as defi ned by the loca-
tion of service delivery, is in its infancy (Rice-Oxley 
and Turner Stokes, 1999; Wade, 2003; Johnston et al, 
2006). A rigorous, well-defi ned systematic review of 
the current literature is therefore warranted to guide 
service development, facilitate evidence-based prac-
tice and to indicate directions for future research. 

Table 1. 
Participant-specific inclusion and exclusion criteria

  Inclusion criteria  Exclusion criteria 

Participants  Diagnosis At least 65% of all Pps Less than 65% of all Pps
(Pps)  have TBI  have diagnosis of TBI

 Severity  Over 75% of all Pps  Less than 75% of Pps
  have moderate or  having moderate or severe
  severe injury  TBI; over 10% of Pps
   have mild injury

 Age  16 –70 years <16 and >70 years 

 Sample size n => 10   n = <10
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Interventions 
The interventions of interest included any commu-
nity rehabilitation programmes intended to improve 
the quality of life, functional independence and 
community participation of adults and their carers 
affected by TBI. Interventions delivered in hospi-
tal settings, for example in day units and outpatient 
departments, were excluded from this review. 

Outcome measures
Outcomes of interest were those that measured the 
quality of life, functional independence, physical, 
psychological and social functioning, and com-
munity participation of adults, and their caregivers 
affected by severe TBI.  

Search strategy and study selection
Figure 1 details the process of study selection. One 
reviewer (LE) carried out the four-tiered search 
strategy, and screened all the study titles (n=878) for 
relevance to the research topic. Two reviewers (LE 
and ZT) independently sifted the abstracts (n=153) 
which led to 34 studies being identifi ed for potential 
inclusion. Two reviewers independently reviewed the 

full text of these studies and the inclusion and exclu-
sion criteria were applied. A third party (CB) was 
consulted for arbitration when consensus could not 
be reached following discussion between the review-
ers regarding the inclusion of one paper. This proc-
ess led to 11 articles being selected for fi nal review, 
and these were appraised by the main author (LE). 

Critical appraisal 
The methodological quality of the studies was 
assessed using the Law et al (1998) McMaster 
Critical Review Tool for Qualitative and Quantitative 
Research. This tool is designed for appraising 
research evidence in relation to occupational therapy 
practice and enables comparison between different 
types of study design. Occupational therapy interven-
tions aim to maximize functional independence and 
quality of life. This is consistent with the ethos of 
community rehabilitation programmes for adults with 
TBI, which often involves a range of professional dis-
ciplines. The McMaster tool was selected as it relates 
specifi cally to allied health research; it can be used to 
appraise both qualitative and quantitative research; it 
includes clear guidelines on the interpretation of each 
aspect of critical appraisal, and the appraisal process 
results in a non-numerical summary of overall study 
quality. All critical appraisal tools have limitations 
(Katrak, 2004); it was therefore decided to create 
an additional quality checklist based on the synthe-
sis of four critical appraisal tools (Law et al, 1998; 
Batavia, 2001; Walsh and Wigens, 2003; Humphris, 
2005), which addressed aspects of research qual-
ity not included in the McMaster tool. The overall 
quality of each study was determined using a com-
bination of the detailed appraisal from the McMaster 
form, and the quality checklist. Studies were rated 
either as high quality, medium quality or low quality. 
Potential sources of bias affecting the study fi ndings 
were weighted according to their likely impact on the 
overall study quality. Factors with highest weighting 
included sample size, length of follow-up period and 
use of appropriate control groups. 

Data collection 
A data extraction form was composed to elicit the 
information needed to address the review question. 
The form was piloted and amended to ensure that 
the necessary information was extracted. Authors 
were contacted by email when there was insuffi cient 
detail to complete the data extraction tables; this 
yielded a low response rate. 

Data synthesis 
Owing to the heterogeneous nature of the reviewed 
studies, statistical pooling (meta-analysis) of the 
results was not considered appropriate. Data syn-
thesis therefore relied on descriptive techniques and 

eJournal indexes searched: 
American Journal of Occupational Therapy, British Journal of Occupational 
Therapy, Brain Injury and Journal of Head Trauma Rehabilitation.

Unpublished literature searches: Dissertation and thesis collections held at 
University of Teesside and College of Occupational Therapists, London 

Hand searches: References lists of all sourced articles 

878 studies identifi ed from search strategy
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153 abstracts obtained

Abstracts sifted according to research question

34 full study reports obtained

Full reports sifted using inclusion and exclusion criteria 

11 articles included in fi nal review

Critical appraisal and data extraction

Best evidence synthesis 

Figure 1. Diagram illustrating the search strategy and the process for study identifi cation 
and selection
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critical appraisal to enable best evidence synthesis 
(Slavin, 1995). 

The level of internal and external validity dic-
tates the overall quality of a study. Internal valid-
ity relates to the extent to which error and bias are 
minimized, where high internal validity implies that 
the outcome of a study is owing to the effect of the 
treatment. External validity refers to the extent to 
which the fi ndings can be generalized to the popula-
tion of interest (Batavia, 2001). There are differing 
views regarding the relationship between internal 
and external validity. Khan et al (2001) consider 
internal validity to be a prerequisite for external 
validity, whereas Batavia (2001) argues that studies 
rarely have both high internal and external validity. 
He suggests that in the area of neurological reha-
bilitation, internal validity is often compromised in 
favour of external validity. 

In this review the critical appraisal tool (Law et 
al, 1998) emphasized the importance of internal 
validity over external validity. Although the studies 
deemed to be low quality may have been susceptible 
to internal biases, the research methods employed 
may be more likely to refl ect the reality of clini-
cal practice, hence increasing their external validity. 
Best evidence synthesis credits equal value to inter-
nal and external validity (Slavin, 1995). Therefore in 
line with best evidence synthesis, it was decided that 
all reviewed studies would be included in the fi nal 
report, while ensuring that the conclusions drawn 
refl ect the strength of evidence as determined by the 
quality of the research.

FINDINGS

Eleven studies were included in the fi nal review; 
two were assessed as being high quality (Bell et al, 
2005; Powell et al, 2002a) fi ve were medium quality 
(Thomas, 2004; Sinnakaruppan et al, 2005; Walker 
et al, 2005; Carnevale et al, 2006; Smith et al, 2006) 
and four  were rated as being low quality (Bowen et 
al, 1999; Carnevale et al, 2002; Hibbard et al, 2002; 
Ponsford et al, 2006). Table 2 summarizes the key 
characteristics of the reviewed studies.  

Programme characteristics

Nature of the rehabilitation approaches used 
Six approaches to community rehabilitation were 
identified. Four studies evaluated the effect of 
interdisciplinary team rehabilitation programmes 
(Bowen et al, 1999; Powell et al, 2002a; Ponsford 
et al, 2006; Smith at al, 2006). Two studies inves-
tigated the effects of a home-based behavioural 
management programme (Carnevale et al, 2002; 
Carnevale et al, 2006). Two studies piloted outdoor 
experiential education programmes (Thomas, 2004; 

Walker et al, 2005). Bell et al (2005) evaluated 
a telephone counselling service; Sinnakaruppan 
et al (2005) piloted an educational training pro-
gramme involving clients and carers and Hibbard 
et al (2002) evaluated the impact of a community-
based peer support programme. 

Bell et al (2005) carried out a high quality rand-
omized controlled trial to establish the effectiveness 
of a telephone counselling service involving moti-
vational interviewing, goal setting, problem solving 
and educational techniques. The intervention group 
demonstrated improvements in quality of life and 
functional status. No effect was detected in social 
or leisure participation, behavioural symptoms or 
occupational status. 

Two studies (Carnevale et al, 2002; Carnevale et 
al, 2006) provide preliminary support for the use 
of natural setting behavioural management pro-
grammes (NSBM) in reducing problem behaviours, 
although neither study demonstrated an effect on car-
egiver stress or family functioning. Sinnakaruppan et 
al (2005) piloted group educational training pro-
grammes targeting memory, executive and emo-
tional dysfunction. A positive relationship emerged 
between the intervention and quality of life, emo-
tional and psychological well-being and independ-
ence in activities of daily living (Table 3). 

Thomas (2004) and Walker et al (2005) evalu-
ated a goal-orientated outward-bound programme. 
Participants in Thomas’s (2004) study reported 
improved quality of life, greater self-awareness 
of functional defi cits and improved coping strate-
gies after completing the programme. Walker et al 
(2005) found no overall effect on participants’ emo-
tional and psychological wellbeing on standardized 
measures, but found participants achieved over 80% 
of their goals in social and leisure participation and 
occupational status. 

The four studies which evaluated the effectiveness 
of interdisciplinary team community rehabilitation 
(Bowen et al, 1999; Powell et al, 2002a; Ponsford 
et al, 2006; Smith et al, 2006) involved collabo-
rative goal setting between the client, carers and 
therapists. Powell et al (2002) found that interdis-
ciplinary team rehabilitation led to improved func-
tional independence. None of the interdisciplinary 
team community rehabilitation programmes showed 
an effect on anxiety, depression, social functioning 
or employment status. Variation between the studies 
in team composition, participant characteristics and 
methodological quality, coupled with lack of detail 
regarding treatment duration and intensity mean 
there is insuffi cient evidence to identity the most 
infl uential factors in determining the effectiveness 
of community interdisciplinary team rehabilitation 
programmes. 

Hibbard et al (2002) used a Participation Action 
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Study Intervention

Bell et al  Telephone ¸ ¸ ¸ x x × × x x x x

(2005)  counselling

Bowen et  Interdisciplinary x × × × × x × x x x x

al (1999) team rehab

Carnevale  Behavioural x × x x x x x × x x x

et al (2002)  management 
 programme

Carnevale  Behavioural x × x x x ¸ x × v x x

et al (2006)  management 
 programme  

Hibbard  Peer support ¸ ¸ x × x x x x ¸ x ¸
et al (2002)  programme

Ponsford  Interdisciplinary x × × × × × × x x x x

et al (2006)  team rehab

Powell  Interdisciplinary x × ¸ × x x × x x x x

et al (2002)  team rehab

Sinnak- Educational ¸ ¸× ¸ x ¸ x x x x x ¸
aruppan training
et al (2005) programme

Thomas  Outward bound ¸ ¸ x x x x x x x x ¸
(2004)  + follow-up

Smith  Interdisciplinary x × x x x x x × x ¸ x

et al (2006) team rehab

Walker  Outward bound x × x ¸* × x ¸* x x x ¸
et al (2005) + follow-up    ×

Research (PAR) approach to evaluate the effi cacy 
of a mentor-peer support partnership programme. 
Although rated as low quality on quantitative cri-
terion, this study provides qualitative support for 
the potential benefi t of peer-mentor programmes in 
improving the quality of life, emotional and psycho-
logical wellbeing, and knowledge of TBI of clients 
and carers.

Carer involvement in the rehabilitation process  
Eight of the eleven reviewed studies (Bowen et al, 
1999, Carnevale et al 2002, Hibbard et al, 2002; 
Powell et al, 2002a; Sinnakaruppan et al, 2005;   
Carnevale et al, 2006; Ponsford et al, 2006; Smith 
et al, 2006) involved carers in the intervention and/ 
or evaluation stages of the community rehabilita-
tion programmes. None of the three studies assessing 
the impact of community rehabilitation on family 
functioning demonstrated an effect (Carnevale et al, 
2002; Carnevale et al, 2006; Smith et al, 2006). This 

is likely to be associated with the lack of family 
involvement in the rehabilitation process. Family sys-
tems theory posits that in order for family functioning 
to improve, the entire family unit must be involved in 
the intervention process, not just the main carer and 
client (Gill and Wells, 2000; Kreutzer et al, 2002; 
Verhaeghe et al, 2005; Duff, 2006; Gan et al, 2006). 

Comparison of individual and group 
rehabilitation programmes 
Seven studies evaluated community rehabilita-
tion involving individualized therapy programmes 
(Bowen et al, 1999; Carnevale et al, 2002; Powell 
et al, 2002a; Bell et al, 2005; Carnevale et al, 2006; 
Ponsford et al, 2006; Smith et al, 2006). Four stud-
ies evaluated community rehabilitation programmes 
involving group work or partnerships (Hibbard et 
al, 2002; Thomas, 2004; Sinnakaruppan et al, 2005; 
Walker et al, 2005). Overall, the programmes involv-
ing group work demonstrated greater treatment 
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Table 3.
A summary of the outcomes of different types of community rehabilitation for clients with traumatic brain injury and their care 
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effects than those involving individual therapy pro-
grammes. There is also qualitative evidence that peer 
support from group programmes improves psychoso-
cial functioning (Hibbard et al, 2002; Thomas, 2004). 

Other research which failed to meet the inclusion 
criteria by a narrow margin could lend support to the 
benefi ts of peer-support groups for TBI clients in 
facilitating improvements in quality of life and psy-
chosocial functioning (Armengol, 1999; Vandiver 
and Christofero-Snider, 2000; Bedard et al, 2003; 
Forman et al, 2006).  

Treatment intensity and duration 
The intensity and duration of the community reha-
bilitation programmes varied considerably. Owing 
to the variation in details provided, it was not pos-
sible to establish the number of therapy hours per 
month for each study. It is therefore diffi cult to draw 
conclusions on the effect of treatment intensity on 
rehabilitation outcomes. Increased treatment inten-
sity has been associated with improved outcomes 
in inpatient rehabilitation following TBI settings 
(Shiel et al, 2001; Cifu et al, 2003). The relation-
ship between treatment outcomes and the length and 
intensity of community rehabilitation is less clear, 
and needs further investigation. 

Participants characteristics
A variety of client variables have been shown to 
infl uence outcomes following TBI rehabilitation. 
These include demographic factors, injury vari-
ables, pre-injury risk factors and social factors 
(Johnston and Miklos, 2002; Powell et al, 2002b). 
The inclusion criteria were aimed at reducing the 
effect of these confounding variables but owing to 
the heterogeneous nature of the client group, it is 
not possible to account for all sources of variation. 
Participants varied in the length of time between 
sustaining their injuries and beginning community 
rehabilitation. Combining the results for those who 
were less than a year post-injury, and those over 2 
years post-injury may skew the fi ndings, as spon-
taneous recovery may advantage the outcomes of 
those with recent injuries. 

The link between rehabilitation outcomes and the 
period of time since sustaining the injury was con-
sidered. Four studies (Powell et al, 2002a; Thomas, 
2004; Sinnakaruppan et al, 2005; Walker et al, 
2005) demonstrated that participants who were sev-
eral years post-injury made notable improvements 
in function and quality of life. This contests the 
notion that the window of recovery following TBI 
is limited to the fi rst 2 years (Coetzer and Rushe, 
2005). Rehabilitation outcomes may be more infl u-
enced by the client’s level of motivation, compli-
ance to rehabilitation and self-awareness of defi cits 
(Sabin, 2005). 

Outcomes areas and outcome methods
Evidence for the effi cacy of community rehabilita-
tion programmes may be infl uenced by the choice of 
outcome areas and assessment tools used. Outcome 
measures should refl ect the multidimensional nature 
of the rehabilitation process (Ponsford et al, 1999) 
and should  capture clinically signifi cant changes in 
function, rather than solely statistically signifi cant 
changes (Cicerone, 2004). 

A variety (n=41) of standardized assessment tools, 
self-report measures and qualitative techniques were 
used to evaluate the effi cacy of the community reha-
bilitation programmes. The 41 outcome measures 
were listed and then categorized into broader groups 
according to the areas of function or defi cit they 
assessed. This resulted in 11 broad outcome areas 
being identifi ed, which are listed in Table 3. 

Several limitations associated with the methods 
of outcome assessment warrant attention. First of 
all, several studies used outcome measures designed 
for use in inpatient settings to capture the commu-
nity functioning of adults with TBI. Measures used 
out of context are more liable to ceiling effects and 
therefore may not give an accurate representation 
of function (Powell et al, 2005) Secondly, evidence 
has shown that standardized measures often do 
not accurately refl ect a client’s level of day-to-day 
functional independence (Sbordone, 2001; Wilson, 
2003). In light of this, the results for the fi ve stud-
ies (Bowen et al, 1999; Powell et al, 2002a; Bell et 
al 2005; Ponsford et al, 2006; Sinnakaruppan et al 
2006) which used standardized measures to assess 
functional independence may need to be treated cau-
tiously. Thirdly, outcomes assessed by self-report 
tools may be liable to the effects of subjectivity, 
response shift and social desirability bias (Bowling, 
2002; Johnston and Miklos, 2002; Johnston et al, 
2006). This potentially threatens the reliability of 
fi ndings for all reviewed studies as the majority of 
outcomes were assessed using self-report tools.  

Qualitative approaches and individualized goal 
setting are alternative means of assessing outcomes 
which may have greater relevance to client’s daily 
function. The use of self-identifi ed goals may not 
stand up to rigorous statistical scrutiny, but the clini-
cal signifi cance of clients meeting their rehabilita-
tion goals should be recognized. Individualized goal 
setting is congruent with the philosophy of client-
centred rehabilitation, but caution must be exercised 
when working with clients who have impaired self-
awareness (Malec, 1999; Russell and Powell, 1999; 
Liu et al, 2004) as they may set unrealistic rehabili-
tation goals. The frustration associated with unattain-
able goal setting could have a detrimental effect on 
clients’ adherence to treatment programmes (Levack 
et al, 2006). Similarly, if the goals do not provide a 
challenge, they will be of little therapeutic benefi t.
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Improved quality of life has been identifi ed as the 
ultimate goal of community rehabilitation (Johnston 
and Miklos, 2002). Attempts to defi ne and conceptu-
alize this complex construct has led to a range of def-
initions. Some emphasize the relationship between 
expected levels of function and actual levels of func-
tion and others focus more on overall measures of 
wellbeing and satisfaction. The lack of a consistent 
defi nition and the variety of assessment tools may 
result in quality of life being sidestepped in clini-
cal practice and research outcomes (Bowling, 2002; 
Corrigan et al, 2001; Mailhan, 2005; Steadman-
Pare et al, 2001). The inclusion of quality of life as 
a stand-alone rehabilitation outcome corresponds 
to a client-centred rehabilitative model of practice. 
This also refl ects the fact that quality of life cannot 
be predicted solely on the basis of improvements 
in physical or psychosocial functioning (Wood and 
Worthington, 1999; Corrigan et al, 2001; Steadman-
Pare, 2001; Cicerone, 2004; Mailhan, 2005). 

The Post Acute Rehabilitation Measure (Powell et 
al, 2005) was designed to measure the extent of dis-
ability and participation restriction of adults with TBI 
living in the community. It comprises a 56-item ques-
tionnaire, completed by the carers of adults with TBI 
across fi ve functional domains; self-care, emotion, 
cognition, movement and communication. Initial 
trials have shown promising validity and reliabil-
ity (Powell et al, 2005). If further trials confi rm the 
usefulness of this measure, it may be a valuable tool 
for community rehabilitation teams working with 
adults with TBI; overcoming some of the limitations 
of other standardized assessments. 

When considering the overall treatment effects of 
the reviewed studies (Table 3), it can be seen that the 
majority of functional outcome areas were largely 
resistant to change. The two outcome areas which 
demonstrated greatest treatment effect were quality 
of life and functional independence. Of the seven 
studies (Bowen et al, 1999; Hibbard et al, 2002;  
Powell et al, 2002a; Thomas, 2004; Bell et al, 2005 
Sinnakaruppan et al 2005; Ponsford et al, 2006) 
which assessed the effect of community rehabilita-
tion on quality of life and functional independence, 
the only two which failed to show a treatment effect 
were methodologically weak (Bowen et al, 1999; 
Ponsford et al, 2006). When excluding the low qual-
ity studies, it can be seen that there is preliminary 
evidence for the effi cacy of telephone counselling, 
interdisciplinary team rehabilitation, educational 
group training and a group outward bound course 
in improving the quality of life and functional inde-
pendence of adults with TBI. 

Methodological quality of the studies 
Studies with small sample sizes lack statistical 
power and are subject to unstable effects, which 

reduces the extent to which fi ndings can be gen-
eralized (Johnston et al, 2006). The fi ndings of six 
of the reviewed studies may be limited, owing to 
small sample sizes (n = <50) (Carnevale et al, 2002; 
Hibbard et al, 2002; Thomas, 2004; Walker et al, 
2005; Carnevale et al, 2006; Smith et al, 2006).  

The length of the follow-up period is important 
when considering the stability of the treatment effect. 
This is particularly relevant in TBI rehabilitation 
where interventions are aimed at achieving long-
term changes. The conclusions from three studies 
(Bowen et al, 1999; Carnevale et al, 2002; Hibbard 
et al 2002) should be treated cautiously owing to 
the lack of a follow-up assessment at a minimum 
of 3 months after treatment. Control groups are 
used to reduce the effect of confounding variables 
infl uencing the outcomes. Three studies (Hibbard 
et al, 2002; Walker et al, 2005; Ponsford et al, 2006) 
lacked an appropriate control group which reduces 
the reliability of fi ndings. 

Methods of data analysis can infl uence research 
outcomes. In quantitative research, the clinical sig-
nifi cance of study results is often inferred through 
statistical signifi cance (Hicks, 2004). This approach 
has been criticized for over-simplifying a complex 
interaction. Powell et al (2002a) acknowledged the 
distinction between clinical and statistical signifi -
cance by calculating a ‘maximal gain score’. This 
enables interpretation of the potential clinical impact 
of their results. This direct application of research 
findings to a client’s daily function increases the 
external validity and clinical relevance of the study. 
Caution must also be exercised in interpreting 
the results of Sinnakaruppan et al’s (2005) study, 
owing to the large number of statistical tests con-
ducted. This increases the risk that positive associa-
tions between variables may have arisen by chance 
(Bowling, 2005) rather than being directly attribut-
able to the effi cacy of the intervention.  

CONCLUSIONS

Summary of the reviewed evidence
This systematic review sought to investigate the fac-
tors that infl uence the effi cacy of community reha-
bilitation programmes for adults with TBI. Synthesis 
of the eleven reviewed studies revealed that the out-
comes of these programmes are mediated by a com-
plex interaction between programme characteristics, 
participant characteristics and the methods used to 
assess outcomes. Variations in study methodology 
and quality impact the extent to which treatment 
effi cacy can be demonstrated. 

There is evidence to suggest that a telephone 
counselling service may lead to sustained improve-
ments in quality of life, psychosocial function-
ing and independence in activities of daily living 
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(Bell et al, 2005). There is preliminary support for 
NSBM programmes in reducing problem behav-
iours (Carnevale et al 2006). Sinnakaruppan et al 
(2005) present encouraging fi ndings for an educa-
tional group-training programme that simultaneously 
meets the informational and psychosocial needs 
of clients and carers. A high quality randomized 
controlled trial indicates that interdisciplinary team 
community rehabilitation can lead to gains in func-
tional independence, but it failed to show a treatment 
effect in other functional areas (Powell et al, 2002a). 
There is qualitative evidence for the psychosocial 
benefits in engaging in a group outward-bound 
programme (Thomas, 2004) and a mentoring 
partnership programme (Hibbard et al, 2002). 

Limitations of the review 
Only one reviewer was involved in the data extrac-
tion and critical appraisal process. Although the use 
of a critical appraisal tool increases the rigour and 
consistency of the quality evaluation, this process 
is subjective and therefore may be susceptible to 
researcher bias. Several measures were implemented 
to minimize researcher bias; the use of inclusion and 
exclusion criteria, the rigorous search strategy and 
the use of a standardized critical appraisal tool. 

Implications for practice  
Community brain injury teams often cover a large 
geographical area, limiting the time available to 
carry out regular face-to-face interventions with 
clients. This review lends support to the potential 
benefi t of supplementing traditional rehabilitation 
techniques with telephone counselling. This may 
reduce the number of face-to-face sessions needed, 
which has positive implications for the client and 
the service provider. For clients who need long-term 
support from rehabilitation teams, telephone-based 
therapy may be a cost-effective way of meeting their 
needs and enabling on-going goal setting. Peer-sup-
port groups may be a cost effective way of facili-
tating psychosocial adjustment for clients and 
carers after TBI. They may also help to bridge the 
gap when clients are discharged from formalized 
rehabilitation services, which can be a challenging 
time for clients and carers.

Evidence suggests that clients can benefi t from 
community rehabilitation many years after TBI. 
Policy makers should therefore consider how clients 
could access these services at different stages of the 
recovery process, taking into account the importance 
of client motivation in determining rehabilitation 
outcomes (Ashley et al, 1997; Tyerman, 1999). 

Directions for further research 
The evidence base for the eff icacy of 
community rehabilitation for adults with TBI is in 

its infancy. As community rehabilitation is being 
given increasing clinical and political attention, 
the need to conduct rigorous larger-scale research 
projects becomes imperative (Johnston et al, 2006). 
The development of valid and reliable outcome 
measures to assess outcomes of community rehabil-
itation needs to be prioritized (Johnston and Miklos, 
2002; Ragnarsson, 2006). This review indicates that 
the interventions warranting further investigation 
are telephone counselling and programmes involv-
ing mentoring and peer support. Internet-based sup-
port groups, which combine the fl exibility of remote 
interventions such as telephone counselling with the 
benefi ts of peer support, may also be worth investi-
gating. Interdisciplinary team community rehabilita-
tion also needs further investigation to establish the 
most effective formula in terms of programme com-
position and intensity. In addition to investigating 
clinical effectiveness, the cost-effectiveness of com-
munity rehabilitation programmes should be estab-
lished (Caetano and Christensen, 1999). To develop 
the evidence base on the efficacy of community 
rehabilitation programmes, therapists are urged to 
ensure that relevant, reliable outcome measures are 
used to quantifiably demonstrate the therapeutic 
benefi ts of the services they provide. 
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Traumatic brain injury (TBI) com-
monly affects people who are 
in the prime of life and results 
in a high degree of variability 
in recovery outcomes (Reisetter 
and Abreu, 2005). Following 
acute and inpatient rehabilita-
tion, the need for community-
based rehabilitation to enhance 
re-engagement in socially val-
ued occupations is recognized 
(Powell et al, 2002). The authors 
of this systematic review of elev-
en studies conclude that there is 
some evidence that a range of 
community rehabilitation pro-
grammes can be effective even 
after many years. Included in 
these findings are programmes 
that focus on a broad range 
of interventions from telephone 
counselling to peer group sup-
port. So while the review is use-

ful as a base line for rehabilita-
tion and therapy professionals, 
there is further work needed 
to provide an evidence base for 
future practice. 

Conducting a systematic 
review is no small feat and the 
authors are commended for 
their attempts to draw together 
such a diverse range of stud-
ies. This critical review provides 
clear justifi cation of the proc-
ess adopted and clearly identi-
fi es the limitations of the review 
and its tentative implications for 
practice and future research. 

Several authors have previ-
ously conducted reviews of reha-
bilitation outcomes for people 
with brain injury. Together with 
the current review, these authors 
demonstrate that the range of 
interventions included under the 

rehabilitation banner are multi-
disciplinary and include various 
approaches that aim to address 
different outcomes. There is a 
lack of uniformity of outcome 
measures, agreed defi nitions and 
standardized interventions mak-
ing it problematic to compare 
the results (Carney et al, 1999; 
Chestnut et al, 1999; Cicerone 
et al, 2002). 

Apart from the variability of 
rehabilitation processes, com-
parisons between studies are 
also diffi cult because of the het-
erogeneity of participant within 
programmes. A previous sys-
tematic review on community 
integration following brain inju-
ry (Reisetter and Abreu, 2005) 
demonstrated that community 
integration was mediated by 
severity of injury, age, gender, 

education, prior work, living 
environment, cognition, emo-
tional status, functional perform-
ance and disability. These factors 
make the process of interpreting 
the results of systematic reviews 
to decide on effective inter-
ventions diffi cult (Bennett and 
Bennett, 2000). There is perhaps 
more value in replicating pro-
grammes in different contexts  
to compare results across differ-
ent client groups within the TBI 
population. Alternatively future 
research and programme design 
may be aimed at identify gaps 
in service as perceived by the 
client population. The fi nding 
of Powell et al (2002: p.201) 
that people with longer-stand-
ing severe brain injuries ‘tended 
to make greater gains’ provides 
some support to the usefulness 
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of community rehabilitation for 
people following TBI.

The systematic review of pre-
vious studies reminds me of my 
fascination for shell collecting; 
a process that took many hours 
of my childhood holidays and 
continues to this day. As you 
search the beach for the best 
and most beautiful shells, sift-
ing through sands and pebbles, 
digging down to fi nd the treas-
ures that others have perhaps 
missed, you become absorbed 
with appraising each item. In this 
review the search resulted in 878 
articles that were organized and 
evaluated, those that did not 
meet the criteria being discarded 
until eleven studies were identi-
fi ed. The critical appraisal of each 
of the studies and the synthesis 
of the collected results aims to 
ensure that what you end up 
with is the best of the best. The 
point of this analogy, if you will 
bear with me, is that in this truly 
valuable process we risk losing 
sight of the long dead inhabitant 
of the shell, the reason why the 
shell exists and the environment 
in which the shell dweller sur-
vived. In the same way system-
atic reviews are distant from the 

individual people for whom the 
rehabilitation was designed. 

In essence the outcome of 
this review is useful to allied 
health professional and serv-
ice providers in planning the 
design of future rehabilitation 
programmes, provided that 
the programmes are specifi -
cally aimed to meet the needs 
of the clients. The long-term 
consequences of TBI can be 
devastating for the individuals 
and their families. Psychosocial 
issues are perhaps the most 
disabling and have the greatest 
impact on interpersonal rela-
tions and community integra-
tion. The relationship between 
person, place and environment 
is complex and linear thinking in 
relation to rehabilitation under-
mines the integration of fac-
tors that can enhance quality 
of life outcomes. The focus of 
this review is quality of life and 
daily functioning, and the aim is 
to demonstrate the most effec-
tive interventions in an attempt 
to guide future service design. 
In fact, it provides a snap shot 
of the current level of knowl-
edge and highlights the need to 
explore and develop alternative 

rehabilitation interventions in 
the future. 

There is potential to extend 
the telephone counselling con-
cept to include a greater use of 
web-based technology including 
on-line forums and real time chat 
rooms. Information technology 
provides a range of new options 
for peer support that can include 
carers and families through the 
use of Facebook and similar Web 
2.0 technology. Client-centred 
and family-centred interventions 
that include the participatory 
action by people with TBI in the 
design and the facilitation could 
be developed, targeted to meet 
the expressed needs of service 
users. The optimal outcome of 
community rehabilitation is inte-
gration and participation and 
therefore the framework of the 
International Classifi cation of 
Function (ICF) offers an alterna-
tive model for measuring the 
outcome of programmes. 

Rehabilitation profession-
als involved in such community 
rehabilitation programmes need 
to focus on meaningful out-
comes that make a difference 
to the lived experience of clients 
and their carers, ensuring a focus 

on functioning in the community 
and improving life satisfaction.
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