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Objective: The aim of this study was to perform a systematic
review of the effectiveness of comprehensive rehabilitation
programmes for adults in the chronic phase after severe ac-
quired brain injury.

Methods: PubMed, PsychINFO and PsychLit were searched
for articles published between 1990 and 2008 and a quality
assessment was performed. The comprehensive programmes
were subdivided into neurobehavioral interventions, resi-
dential community reintegration and day-treatment pro-
grammes. The extracted data included study characteristics,
patient characteristics and intervention characteristics.
Results: Thirteen studies met pre-established criteria. Two
studies were randomized controlled trials, 5 were controlled
comparative studies and 6 were uncontrolled longitudinal co-
hort studies. Overall, their methodological quality was limited.
The investigated programmes led to substantial improvement
in daily life functioning and community integration of severe
chronic brain injury patients, with lasting effects at follow-up.
Day-treatment programmes had the highest level of evidence.
Conclusion: Comprehensive rehabilitation programmes ap-
pear to be effective in terms of a reduction in psychosocial
problems, a higher level of community integration and an
increase in employment. Although this is the first review to
differentiate between specific programmes, clear-cut clini-
cal recommendations cannot yet be set out due to limited
methodological quality and poor description of patient and
intervention characteristics. Specific recommendations for
future studies are given.
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INTRODUCTION

Severe acquired brain injury can have a tremendous impact on
patients and family members. They must learn to live with a

© 2010 The Authors. doi: 10.2340/16501977-0508

diminished potential for physical, emotional, cognitive, and so-
cial functioning (1). Many patients with severe acquired brain
injury receive primary rehabilitation after hospital care. Carney
et al. (2) consider “functioning as independently as possible
in the patient’s own home and in society” to be the main goal
of rehabilitation. To reach this goal, the rehabilitation process
after brain injury needs to attain optimal community reintegra-
tion, including a good balance between social and vocational
functioning, taking into account individual limitations (3). The
ultimate goal is to gain a satisfying quality of life.

Apart from the direct consequences of injury, such as
cognitive, emotional, behavioural problems and an impaired
awareness of limitations (4), some patients develop secondary
psychosocial problems later in life. These problems encompass
anxiety, depression, and even alcohol and drug dependencies
(5). These psychosocial problems in the chronic phase often
hinder independent functioning and participation in society.
The complexity and magnitude of these problems may require
specialized comprehensive rehabilitation. Several compre-
hensive rehabilitation programmes addressing the long-term
psychosocial consequences of brain injury have been devel-
oped (6). In their review, Malec & Basford (6) classified the
comprehensive rehabilitation programmes for chronic sequelae
of brain injury into: (i) neurobehavioral programmes: being
“residential programmes that provide intensive behavioural
treatment to brain injury patients with severe behavioural
disturbances”; (if) residential community reintegration pro-
grammes: providing “integrated cognitive, emotional, beha-
vioural, physical, and vocational rehabilitation to patients who
cannot participate in outpatient programmes because of either
severe cognitive and behavioural impairments or the unavail-
ability of outpatient services”; and (ii7) holistic day-treatment
programmes: offering “integrated, multimodal rehabilitation”,
as defined and described by Ben-Yishay & Prigatano (7).

Cicerone et al. (8, 9) performed 2 literature reviews on the
effects of cognitive and psychosocial rehabilitation, includ-
ing research published up to 2002. They stated that “there
is also evidence that gains in community functioning can be
achieved by patients one or more years post-injury” and recom-
mended comprehensive rehabilitation as a practice guideline
for moderate to severe traumatic brain injury (TBI). However,
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they did not distinguish between the above-mentioned types of
comprehensive treatment programmes, nor did they systemati-
cally address the impact of late rehabilitation.

Turner-Stokes (10) recently combined a Cochrane Review
(previously published in 2005) with an approach using less
rigorous design demands, yet excluding low-quality studies.
She stated that: “although there is encouraging data from non-
randomized clinical trials to support the benefits of behavioural
management programmes, community rehabilitation and long-
term intervention, this evidence is not yet sufficient to support
strong recommendations”. This review contained only 4 studies
concerning late rehabilitation, and the precise period for the
inclusion of studies was not indicated. Moreover, the focus was
primarily on the comparison of the 2 review approaches, whereas
the specific patient characteristics and the content of the different
comprehensive treatment programmes were not discussed.

Hence, little is known about the effectiveness of comprehensive
treatment programmes for patients in the chronic phase after se-
vere brain injury in view of their specific goals. Indeed, substantial
differences between studies can be expected regarding the applied
interventions within the various comprehensive programmes
(i.e. neurobehavioural, residential community reintegration and
holistic day-treatment), based on different patient characteristics.
To our knowledge, no systematic review has yet been conducted
to address these specific issues. The aim of this review was,
therefore, systematically to address the following questions: (i)
Are the different comprehensive treatment programmes for the
management of long-term psychosocial problems in patients with
severe acquired brain injury effective in terms of reducing these
problems and improving community integration?; (i/) What are
the specific patient characteristics for the various comprehensive
treatment programmes?; and (ii/) What are the essential interven-
tion characteristics of these programmes?

METHODS
Selection of articles

A systematic literature search was performed in the primary electronic
databases covering this research area: PubMed, PsychINFO and
PsychLit, including articles published between 1990 and 2008. The year
1990 was chosen as a starting point because Turner-Stokes (10) and
Cicerone et al. (8, 9) covered the period before 1990 and found no high-
quality studies concerning comprehensive rehabilitation programmes
for patients with chronic brain injury. A quick search performed by
the authors of this review confirmed this finding. Details of the search
strategies are shown in Appendix 1. Grey literature was identified by
additional hand-searching of the reference lists of the review articles on

Table 1. Inclusion criteria for the selection of publications

evidence-based cognitive rehabilitation (2, 8—11). Moreover, reference
lists from the other identified articles were screened to complete the
initial list of references. The first author performed the literature search
as well as the primary selection of articles based on their abstracts. The
primary selection of articles for this review was performed based on
the criteria described in Table I. When selection was not possible based
on the abstract alone, or when abstracts were not available, inclusion
or exclusion was based on the full text versions.

Studies were included only when they addressed the effect of
comprehensive treatment in a randomized controlled trial (RCT), a
controlled comparative study or an uncontrolled longitudinal cohort
study. Cross-sectional studies or reviews were excluded, because these
study designs cannot assess treatment effects or deliver new (original)
information on treatment effects, respectively. Furthermore, studies
could be included when they addressed the chronic phase of severe
acquired brain injury in adult patients, aged 19-64 years. For this
specific purpose, “chronic” was operationalized as one year post-onset
(6). The majority (>50%) of the patients included in the study had to
be in the chronic phase, or the results of the chronic patients had to
be described separately.

Quality assessment

After the first selection, the methodological quality of the RCTs was
assessed using the CONSORT Statement Checklist (12—16). The quality of
potentially relevant articles with other study designs was judged using an
adaptation of the Consort Statement, which was constructed in a consensus
meeting with all authors. A set of minimal criteria for internal validity
was established. Studies were definitively included when they fulfilled
each of the following criteria: (¢) the inclusion criteria were described;
(i) the content of the intervention was described at least globally; (iif) the
number of patients was a minimum of 20 for uncontrolled cohort studies
and at least 10 patients per treatment condition for controlled comparative
studies or RCTs; (iv) effect sizes and statistical significance were reported;
(v) at least one brain injury severity measure was described; and (vi) loss
to follow-up was less than 20% (17).

Data extraction

When the methodological quality was considered sufficient, the first
(GJG) and second (CvH) authors reviewed the articles separately and
extracted the following data: (i) study characteristics (design, outcome
domains/measures, duration of follow-up, and reported effects; (if)
patient characteristics (inclusion and exclusion criteria, number of
participants, sex, age, actiology, severity, time post-onset, baseline
functioning); and (iii) intervention characteristics (content, dura-
tion, intensity, inpatient or outpatient treatment, rehabilitation team).
Consensus was obtained in all instances and no discrepancies had to
be settled by an independent third reviewer.

RESULTS

Selection and assessment of studies

The primary literature search of databases, the hand search of
the reference lists of review articles (2, 8—11), and the screen-

Inclusion criteria

Participants
Treatment programmes
Type of study

Publication type Peer-reviewed journal articles

Year of publication 1990-2008
Language English
Age Adults (19-64 years)

Non-progressive severe acquired brain injury (TBI, stroke, tumour, hypoxia, encephalitis) in the chronic phase (> 1 year)
Neurobehavioural programmes, residential community reintegration programmes or (holistic) day-treatment programmes
RCT, comparative or uncontrolled longitudinal cohort studies

RCT: randomized controlled trial; TBI: traumatic brain injury.
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ing of the reference lists from all identified articles resulted in
425 potentially relevant studies. The primary selection based
on title, abstract, and (when necessary) full text yielded 47
potentially relevant studies. These 47 studies were subjected
to quality assessment, after which 13 studies were finally
included for review (Fig. 1).

The characteristics of the design, patient population, and the
treatment programme of the 13 selected studies are summarized
in Tables II-1V. The studies can be categorized based on the
applied treatment programme using the definitions set out by
Malec & Basford (6): neurobehavioural programmes (n=1),
residential community reintegration programmes (n=3), and
day-treatment programmes (n=9).

Study outcomes

The applied study designs, measurement instruments and ob-
served treatment effects are described in Table II. Two studies
were RCTs (18, 19) and 5 other studies were (non-randomized)
controlled comparative studies (20-24). Two of these used
matching (22, 24). The remaining 6 studies were uncontrolled
longitudinal cohort studies. Study outcomes are discussed on
the basis of study design and applied treatment programme.

Randomized controlled trials

Day-treatment programmes. In a RCT by Cicerone et al. (18)
the experimental treatment was a comprehensive day-treatment
group programme, emphasizing the integration of interventions

Literature search (databases): n =378
Hand search (reviews): n = 20

Hand search (reference lists): n = 27
Total:n =425

378 excluded after primary selection
Duplicates: n = 30

No brain injury:n=3
Cross-sectional: n = 206

Review: n =20

No comprehensive treatment: n = 52
No chronic phase: n = 60

Age < 19years:n=5

Article untraceable n =2

47 articles reviewed and data extracted

34 excluded based on CONSORT checklist
No inclusion criteria:n =17

No (global) treatment description: n =1
Sample size too small: n =10

Severity measure absent: n =2
Unacceptable loss to follow-up: n =4

13 articles included in review

Fig. 1. Flowchart literature search
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directed at deficits, emotional difficulties and interpersonal
behaviour with feedback from the group on the performance
of the patient and active self-evaluation aimed at adaptation
to chronic limitations. The control treatment was an inter-
disciplinary individual day-treatment programme targeting
deficits including the retraining of cognitive functions. Both
the experimental and control group comprised 34 patients.
Treatment duration was 15 h per week for 16 weeks. Validated
instruments (Community Integration Questionnaire (CIQ))
and the Perceived Quality of Life scale (PQoL)) were used
as primary outcome measures and the follow-up period was 6
months. The experimental treatment had a moderate clinical
effect on community functioning (assessed with the CIQ) and
a small clinical effect on life satisfaction (assessed with the
PQoL) compared with the control treatment. The experimental
treatment showed significantly greater improvements than
the control treatment and these gains were maintained at 6
months follow-up.

The RCT performed by Ruff & Nieman (19) also compared
2 day-treatment programmes. The experimental group received
cognitive remediation and problem-solving training, whereas
the control group received a programme aimed at enhancing
psychosocial functioning and activities of daily living. Both
the experimental and control groups comprised 12 patients
who received treatment for 12 h per week during 8 weeks. A
validated outcome instrument (Katz Adjustment Scale (KAS))
was used, but there was no follow-up. Both treatments appeared
equally effective: patients became less socially withdrawn and
depressed. Unfortunately, despite randomization, there were
baseline differences for coma duration, with a shorter duration
in the experimental group. This inequality at baseline was most
likely due to the small number of patients. Another drawback
of this study was the potential lack of contrast between the
experimental and control treatment.

Residential community reintegration programmes. No RCT
was identified.

Neurobehavioral programmes. No RCT was identified.

Controlled comparative studies

Day-treatment programmes. In the first comparative study,
Rattock et al. (20) compared 3 day-treatment mixes. Their
treatment programme was changed over the years and patients
undergoing these separate mixes were compared. Differences
in treatment were related to the availability and duration of
cognitive remediation, the participation in small-group inter-
personal exercises and the duration of personal counselling.
The treatment groups comprised 18-23 patients. Patients
received 400 h of treatment during 20 consecutive weeks. A
combination of validated neuropsychological measures (such
as the Wechsler Adult Intelligence Scale, Benton Visual Re-
tention Test, etc.) and descriptive non-validated instruments
was used. There was a follow-up only with regard to employ-
ability at 3 and 9 months. The description of absolute effect
sizes was limited. All treatment mixes appeared effective on
most neuropsychological measures, behavioural measures,
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Rehabilitation programmes for severe brain injury
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and measures of productivity. However, there were only minor
differences in efficacy between the treatment mixes.

In the second comparative study, Cicerone et al. (21) com-
pared 56 patients with TBI who were allocated either to an ex-
perimental integrated comprehensive treatment or to a control
treatment that was less intensive and less structured. There was
a pre- and post-treatment measurement with a validated instru-
ment (CIQ), but no follow-up. The experimental treatment
seemed to result in a higher level of community integration,
but allocation bias was a major confounding factor (21).

In the third comparative study, Sarajuuri et al. (22) offered
day-treatment to 19 patients who were compared with patients
with similar demographic and injury characteristics and who
were seen for neuropsychological assessment only. The treatment
duration was 7.5 h per day, 5 days per week for 6 weeks. After
the training, the patients received neuropsychological support and
coaching in work or education. There was no direct post-treatment
measurement, only a follow-up measurement at 2 years. This
study showed significant improvements in terms of productivity
compared with the control group. Only descriptive instruments
of work and education were used as outcome measures.

Hashimoto et al. (23) compared the effects of day-treatment
with a control intervention in 25 and 12 patients, respectively.
All patients were included from the same hospital and at the
same time, but the selection procedure was not described.
The treatment duration varied per group, from 4 to 16 h per
week, for 3—6 months. The mean duration of treatment was
100 h. There were pre- and post-treatment measurements,
but no follow-up. Furthermore, the control treatment was not
specified. Despite this, the authors reported positive effects on
the validated outcome measures (CIQ, Functional Indepence
Measure + Functional Assessment Measure (FIM/FAM)) in the
intervention group compared with the control group.

Residential community reintegration programmes. As for resi-
dential treatment, in the fifth comparative study by Willer et al.
(24), 23 patients were compared with a matched sample of 23
patients receiving limited home-based services or outpatient
treatment. The residential treatment offered a structured social
environment based on neurobehavioural principles in which
goal-directed interventions were offered; however, its content
was not specified. The duration of the residential treatment was
8 months, but the intensity was not specified. The control group
received a variety of home-based or outpatient services of vari-
able intensity and duration. Validated outcome measures were
the Modified Health and Activity Limitation Survey (HALS) and
the CIQ. The study showed greater improvement in functional
abilities and community integration in the group receiving the
residential treatment. At one-year follow-up, the functional gains
and the level of community integration were maintained.

Neurobehavioral programmes. No comparative study was
identified.

Uncontrolled longitudinal cohort studies

Day-treatment programmes. Two original cohort studies have
been conducted on the effects of day-treatment programmes
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(25, 27). Christensen (25) followed 46 patients and showed a
significant increase in working hours after treatment, which
was maintained at one-year follow-up. However, only descrip-
tive non-validated instruments were used. Teasdale et al. (26)
seemed to present the 36 patients with TBI and stroke of the
Christensen (25) study with the same results.

Malec (27) followed 96 patients with validated (Portland
Adaptability Inventory, Mayo-Portland Adaptability Inven-
tory) and descriptive outcome measures. This study showed
positive effects after treatment on employment, diminished
care utilization, and independent living. These effects were
maintained at one-year follow-up.

Residential community reintegration programmes. Two cohort
studies were published that focused on the effectiveness of
residential treatment (28, 29) in addition to the comparative
study by Willer et al. (24). Gray et al. (28) conducted a his-
toric cohort study using a database of 349 low-functioning
patients who did not classify for regular rehabilitation. They
used validated instruments (FIM/FAM, Rappaport Disability
Rating Scale (RDRS)) and demographic data. They showed
significant functional improvements of patients compared with
other types of brain injury rehabilitation programmes.

Geurtsen et al. (29) performed a prospective cohort study
of 24 patients with behavioural deficits leading to social,
emotional, and vocational integration problems. They had
a follow-up of one year and used a combination of vali-
dated (CIQ, Centre for Epidemiological Studies-Depression,
EuroQol group quality of life scale) and descriptive outcome
measures. This study showed significant improvements in
various domains of community integration (living situation,
work) at discharge and at one-year follow-up.

Neurobehavioural programmes. One cohort study was directed
at the effects of a neurobehavioural treatment programme
(30). The neurobehavioural intervention aimed to restore
behavioural and functional skills for semi-independent living
in the community. Descriptive measures for living arrange-
ment, employment, and care utilization were used. The study
had a variable follow-up period with a minimum of one year
and a mean of 2.8 years, and showed a significant treatment
effect in terms of improved living arrangements, hours of care
required, and employment. These effects were maintained at
follow-up (30).

Patient characteristics

The characteristics of the study populations are described in
detail in Table III. The inclusion criteria were sufficiently de-
scribed in 6 studies (18, 20, 25-27, 29). In the other 7 studies
the inclusion criteria were only described globally (19, 21-24,
28, 30). Determining what treatment was directed at which
type of patient was impossible due to the limited information
provided about baseline cognitive or behavioural functioning.
Only 2 studies gave a more extended description of func-
tioning and problems before treatment (29, 30). All studies
together included 982 patients, of whom 72.5% had sustained
a TBI. Other diagnoses were stroke/subarachnoid haemor-
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rhage (15.3%), anoxia (3.6%), other brain injuries (5.4%),
and non-specified brain injuries (2.9%). The comprehensive
treatment programmes were directed at severe and complex
brain injury patients (Glasgow Coma Score 3-8, coma dura-
tion > 6 h or post-traumatic amnesia duration > 24 h; (31)).
The exact numbers of mild, moderate or severe TBI patients
were specified in a limited number of studies only (18, 21, 23,
27). The mean age of the patient groups varied from 26.6 to
39.4 years. Overall, 72.3% of the included patients were male,
26.5% were female, whereas 1.2% of the cases were unspeci-
fied in terms of gender.

Intervention characteristics

The characteristics of the interventions are described in detail
in Table IV. In 6 studies the content of the intervention was
described only globally (19, 23, 24, 26, 28, 30). The neurobe-
havioural intervention (30) was directed at restoring behav-
ioural and functional skills for (semi-)independent living in
the community for severely behaviourally disturbed patients.
The residential community reintegration programmes had all
been developed for specific purposes. One programme was
directed at patients who were excluded from regular rehabilita-
tion in the chronic phase (24). Another programme was aimed
at low-functioning patients (28), and a third programme was
directed at the reintegration of chronic patients with social,
emotional and vocational integration problems due to be-
havioural disorders and/or substance abuse (29). Finally, the
applied day-treatment programmes were group programmes
directed at cognitive training, and improving self-awareness,
coping and compensation skills using neuropsychotherapy
(18-23, 25-27).

The duration of the applied treatments was often not exactly
specified. The neurobehavioural programme lasted 14.3 months
(30). The duration of the residential community reintegration
programmes was from 28.4 weeks (29) to 51.3 weeks (28). The
duration of the day-treatment programmes was the shortest,
and varied between 6 weeks (22) and 27.1 weeks (27). The
treatment intensity was specified in only 4 studies (18-20, 29).
One comparative study specified the treatment intensity only
for the experimental group (21). The hours of therapy varied
from 36 to 400 in day-treatment (18-21) and 254 (29) in a
residential treatment programme, whereas the other studies
did not report on intensity.

The members of the rehabilitation team were described in
only 10 studies (18,2024, 25, 27-29). The neurobehavioural
intervention (30) relied on therapy care assistants. It was
not specified who coached and trained these assistants. The
residential community reintegration programmes were all
multidisciplinary (24, 28, 29). The day-treatment programmes
varied from therapy by psychologists alone (20) to multi-
disciplinary interventions (18, 22, 23, 25, 27). Cicerone et al.
(18, 21) specified the therapists only for the control treatment.
Some studies (19, 26) did not specify the therapists at all.
The neurobehavioural programme and residential community
reintegration programmes were all inpatient programmes, but
Willer et al. (24) used an outpatient group as a control. The
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day-treatment programmes were given on an outpatient basis,
but the patients in the study by Sarajuuri et al. (22) stayed in an
inpatient setting during the treatment. Only the day-treatment
interventions were described (22).

DISCUSSION

This systematic review of the effectiveness of comprehensive
rehabilitation programmes for chronic patients with severe brain
injury identified 13 relevant articles that fulfilled pre-established
minimal criteria for internal validity. Seven studies used com-
parative designs, of which only 2 were RCTs. These RCTs (18,
19) were both directed at day-treatment programmes showing
positive effects on daily life functioning and community inte-
gration. The effectiveness of the day-treatment was substanti-
ated by 4 controlled, comparative studies (20, 21-23) and 3
uncontrolled longitudinal cohort studies (25-27). The positive
effects after treatment were maintained in all 4 studies with a
follow-up (18, 25-27). Residential treatment also led to changes
in daily life functioning and social participation, but this was
shown by only one comparative study (24). The effectiveness of
residential treatment was substantiated by 2 cohort studies (28,
29) showing positive effects of these treatment programmes on
daily life functioning, community integration and employment.
The functional gains were maintained at one-year follow-up
(24, 29). Only one study (30) investigated a neurobehavioural
treatment programme showing improved functioning in several
life areas (living accommodation, employment, hours of care
needed) that was maintained at follow-up.

The first research question concerning the effectiveness
of the comprehensive programmes for treating long-term
psychosocial problems in patients with severe acquired brain
injury cannot be answered adequately based on the current
literature. Generally, it may be stated that daily life functioning
and community integration can be enhanced by comprehensive
programmes, with the highest level of evidence for the effec-
tiveness of day-treatment programmes. However, for each of
the 3 programme types, more qualitatively high-level research
needs to be performed. Yet, in severely behaviourally disturbed
patients, RCTs are difficult to perform because a control
treatment may be unethical or unacceptable to caregivers. In
these cases, cohort studies using a waiting period as a control
condition may be an alternative to provide more evidence on
the effectiveness of comprehensive programmes.

All treatment programmes included relatively young and
predominantly male brain injury patients, most of whom had
severe TBI, which is in accordance with TBI population rates.
In general, the inclusion criteria for the treatment programmes
were only marginally described: baseline cognitive and be-
havioural functioning were specified in only 2 studies (29,
30), while other patient characteristics were not described at
all. As a consequence, it must be concluded that the specific
patient characteristics for the different comprehensive treat-
ment programmes are not known. In order to accumulate
evidence in this field, researchers must elaborate carefully on
the patient characteristics in future work. With this informa-



tion we will be able to identify prognostic personal factors for
positive outcomes. This, in turn, may contribute significantly
to improvements in treatment efficiency.

There appeared to be a large heterogeneity in the interven-
tion characteristics between different (types of) programmes.
The neurobehavioural and residential treatments were inpatient
programmes for subjects with severe behavioural difficulties
and functional disabilities, respectively. Whereas the neurobe-
havioural programmes aimed to restructure psychosocial be-
haviour, the residential community reintegration interventions
were directed specifically at improving functional abilities.
The day-treatment programmes offered neuropsychotherapy in
group programmes to patients in whom behavioural problems
might be present, but only mild. The duration of treatment was
different in the 3 types of programmes. The neurobehavioural
programme lasted more than one year, the residential community
reintegration programmes lasted between 6 months and one
year, whereas the day-treatment programmes varied in length
from 1.5 months to 6.2 months. These differences partly answer
our third research question concerning the essential interven-
tion characteristics of the various programmes. More specific
characteristics cannot be given due to the limited description of
the content, intensity and duration of the programmes.

The conclusions of this review are generally in agreement
with those of Cicerone et al. (8, 9) and Turner-Stokes (10). The
additional value of this review is, however, the clear distinction
between types of comprehensive treatment programmes and the
focus on patient and intervention characteristics. It underscores
the necessity to provide more detailed information about these
characteristics in future studies in order to be able to compare
them adequately. Furthermore, compared with previous work
(8-10), it integrates a larger number of studies concerning
comprehensive rehabilitation in the chronic phase of severe
acquired brain injury. However, the results of this review
do not justify straightforward recommendations for clinical
practice due to the limited methodological quality of the in-
cluded studies and the heterogeneity of the interventions. The
review does, however, reflect the present situation and clearly
highlights the shortcomings and gaps in the present literature
and knowledge of comprehensive treatment programmes for
severe chronic brain injury.

Implications for future research

Given the present lack of high-quality studies, well-designed
controlled studies (preferably RCTs) are necessary to further
enhance the field of comprehensive treatment programmes for
patients with severe acquired brain injury. Although performing
an RCT in this area is notoriously difficult, this review shows
that, at least in the field of day-treatment programmes, RCTs
are possible. When treating patients with severe behavioural
disorders in the chronic phase, other ways to control bias appear
to be justified, such as using a waiting period before enrolment
in the treatment arm. In all types of controlled studies, research-
ers are strongly encouraged to work according to the CON-
SORT Statement checklist, describing the general principles
ofa RCT (12-16) even when using a non-randomized design.
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In the same way as for pharmacological trials, the treatment
characteristics should be described in detail, including dosage,
duration and means of administration (32). The same is true
for patient inclusion and exclusion criteria, in order to be able
reliably to compare different studies. Editors and reviewers
should be very strict in requiring that all studies provide this
descriptive information.

Outcomes should always be presented as absolute scores and
effect sizes with parameters of central tendency and variation.
Effectiveness must be measured with responsive instruments
validated in patients with brain injury in the chronic phase. For
instance, the CIQ that was used in 5 of the 13 studies in this
review is reliable and responsive (33) and is recommended to
assess community integration objectively (34). And the World
Health Organization Quality Of Life Assessment Abbreviated
(35) is a well-validated and responsive instrument for brain
injury patients (35). The Centre for Epidemiologic Studies-
Depression Scale is a valid instrument to measure mood in this
population (36) and the McMaster Family Assessment Device
is a reliable and valid tool to measure family functioning (37).
In addition, more individually tailored instruments, such as
Goal Attainment Scaling, can be used (38).

When sound evidence of the effectiveness of different com-
prehensive treatment programmes is available, the next steps
should entail the comparison of treatment mixes and testing
differences in treatment duration and intensity to determine
cost-effectiveness. Lastly, better theoretical underpinning of
the interventions seems essential and possible using models
from neuropsychology and cognitive psychology as well as
knowledge from neurobiological research on severe brain
injury, for instance about the impact of diffuse axonal injury
(39) on the clinical course of cognitive impairments after se-
vere brain injury. The hypotheses based on these models and
neuroscientific information can then be tested to improve the
results of comprehensive rehabilitation programmes (40).
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APPENDIX I. Literature search in PubMED, PsychInfo and PsychLit
and number of references

Number of
Text words* references
Brain injury + comprehensive rehabilitation 133
Brain injury + post-acute rehabilitation 80
Brain injury + neurobehavioral rehabilitation 73
Brain injury + neurobehavioural rehabilitation 59
Brain injury + holistic rehabilitation 29
Brain injury + residential community integration 4

*Limits: human and English and 1990-2008 and adult (19-44) or
middle-aged (45-64).



