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There is a scarcity of research investigating interdisciplinary early rehabilitation
intervention models for people with low levels of responsiveness following ac-
quired brain injury. This is particularly problematic for service models in acute
hospital settings where early rehabilitation of such patients may be assigned a low
priority in comparison to other competing demands. This pilot study investigated
the feasibility of implementing an interdisciplinary early rehabilitation intervention
in an acute neurosciences ward within existing staffing, and describes clinical
changes among intervention participants. A prospective longitudinal study, with
a matched historical control (individually matched by Glasgow Coma Scale) was
undertaken. Prospective intervention participants (n = 13) received up to twice-
weekly interdisciplinary intervention in addition to usual care. Matched historical
controls (n = 13) received only usual care. Implementing an interdisciplinary early
intervention proved feasible in this acute care setting. Significant improvement
(alpha = .05) among the patients receiving the interdisciplinary intervention was
observed across all clinical outcomes, including: Coma Recovery Scale-Revised,
Glasgow Coma Scale, Mental Status Questionnaire, Royal Brisbane Hospital Out-
come Measure for Swallowing, selected subtests of the Functional Independence
Measure, Acquired Brain Injury Physiotherapy Assessment and the Clinical Out-
comes Variable Scale. A future randomised clinical trial is warranted.
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Introduction
Following severe brain injury, rehabilitation for
those people with minimal or low levels of re-
sponsiveness is still recommended, although ex-
pected recovery is anticipated to be slow (Giacino
et al., 2002; National Health and Medical Research
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Council, 2008). Rehabilitation provision should be
multidisciplinary, be commenced as early as pos-
sible and include therapeutic interventions which
focus on repeated and controlled exposure to sen-
sory stimuli (physical, oral, visual, auditory and
olfactory), with a view to increasing a person’s
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volitional response (Meyer et al., 2010; Turner-
Stokes, Disler, Nair, & Wade, 2005), prevent sec-
ondary problems and educate families (Das-Gupta
& Turner-Stokes, 2002; National Health and Med-
ical Research Council, 2008).

Consideration of rehabilitation is particularly
relevant for patients with low levels of responsive-
ness who may be overlooked in traditional models
of rehabilitation delivery due to a perceived inabil-
ity to participate (Katz, Polyak, Coughlan, Nichols,
& Roche, 2009). Neuroplasticity benefits and sub-
sequent functional outcomes can be optimised with
early rehabilitation (Lippert-Gruner, Wedekind, &
Klug, 2002; Reid-Arndt, Schopp, Brenneke, John-
stone, & Poole, 2007). In fact, following severe
brain injury, patients who receive early intensive
rehabilitation experience shorter acute and rehabil-
itation lengths of stay, fewer residual impairments
and have better function on discharge from hospi-
tal rehabilitation and at 2-year follow-up (Turner-
Stokes, 2008; Turner-Stokes et al., 2005), as well
as an improved rate of discharge to home accom-
modation in the community (Mackay, Bernstein,
Chapman, Morgan, & Milazzo, 1992).

In contemporary hospital settings there may
be a delay in the commencement of rehabilitation
for people with low levels of responsiveness (Katz
et al., 2009). The delay may be due to a percep-
tion that patients must possess a specific level of
responsiveness to benefit from early rehabilitation.
Additionally, limited bed availability in a rehabil-
itation unit may result in some patients remain-
ing on an acute hospital ward with limited therapy
while waiting for transfer to a specialist brain in-
jury rehabilitation unit (Shiel et al., 2001). This
may be particularly problematic for patients with
low levels of responsiveness in an acute care set-
ting who could be assigned a lower priority for
rehabilitation than patients with higher levels of
consciousness.

Potential benefits of implementing early reha-
bilitation in acute hospital ward settings prior to
patients’ transfer to a rehabilitation ward appear
evident. However, limited therapy resources and
a high level of competing demands in acute care
settings may mean that this undertaking is com-
plex. One potential solution worthy of investiga-
tion is the utilisation of interdisciplinary therapies
delivered in a combined context; that is, providing
treatment for a single patient by therapists work-
ing together simultaneously with planned goals
and treatment plan. Such an approach has the po-
tential to provide a coordinated therapeutic inter-
vention, improve the efficiency of clinical staff
while providing early rehabilitation to patients
with low levels of responsiveness in acute hospital
settings.

The aims of this study were to:

• examine the feasibility of implementing an
interdisciplinary early intervention for people
with low levels of responsiveness in an acute
care setting (where feasibility refers to the abil-
ity to implement the intervention within existing
clinical human resources);

• describe changes in important clinical outcomes
among patients receiving this intervention; and

• examine whether duration of hospital length of
stay and hospital transfer pathway was compa-
rable to matched historical controls.

Method
Design
A prospective longitudinal study with matched his-
torical controls was implemented with pre-post
intervention assessment of clinical outcomes by
an assessor independent of the treating clinicians,
but not blinded to the prospective intervention
delivery.

Participants and Setting
Participants included patients following severe
brain injury with low levels of responsiveness ad-
mitted to the Neurosciences Unit at the Princess
Alexandra Hospital, Brisbane from March 2011
to March 2012. This unit incorporates eight high-
dependency beds and an additional 28 acute beds.
Allied health staffing for this unit includes two full-
time physiotherapists, occupational therapists and
social workers, one full-time speech pathologist,
a 0.5 full-time-equivalent dietitian and a 0.7 full-
time-equivalent physiotherapy assistant. For inclu-
sion in the interdisciplinary intervention, patients
with low levels of responsiveness following a se-
vere brain injury needed to be medically stable,
require more than one allied health discipline in-
tervention, have an estimated length of hospital
stay of greater than 4 weeks, and were considered
by the treating clinical team to be likely to receive a
referral for a rehabilitation suitability assessment.
Patients were excluded if they were deemed to be
palliative or for immediate repatriation to another
hospital.

Historical control participants were identified
from patients discharged from this neurosciences
unit within the previous 36 months, matched
by neurosciences unit admission Glasgow Coma
Scale (GCS; Teasdale & Jennett, 1974) score
(within 2 points) to minimise differences in neu-
rological function on admission to the unit be-
tween the two groups (Gill, Reiley & Green, 2004;
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Husson, Ribbers, Willemse-van Son, Verhagen,
& Stam, 2010). The full-time-equivalent clinical
staffing and patient bed numbers for the unit re-
mained constant throughout the duration of the
study.

Intervention
Prospectively recruited participants received the
interdisciplinary intervention. This interdisci-
plinary intervention was aimed at a new service
model where the treating physiotherapist, occupa-
tional therapist and speech pathologist worked to-
gether with the patient and their family to provide
a targeted therapy programme addressing individ-
ualised physical and respiratory needs, swallowing
and communication disorders, provide structured
sensory stimulation, and functional task retrain-
ing. Twice-weekly 60–90 minute interdisciplinary
intervention sessions in addition to usual care
were conducted, typically in the physiotherapy
gym. Treatment plans were individualised based
on goals identified by the patient’s relevant family
members and treating therapists, and included ac-
tivities such as structured sensory stimulation fo-
cusing on increasing alertness and attention or
following commands more consistently; functional
task retraining such as wiping the mouth, using
a face towel, bringing cup/food to the mouth, or
catching/tapping/throwing a ball/balloon while sit-
ting up on the edge of a bed; passive mobilisation
or sensory stimulation of limbs; tasting different
tastes and/or consistencies of food/drink while fa-
cilitating more correct alignment in a supported
sitting or standing position; transfer or early gait
training; and speech ‘drills’. Treating therapists
were not blinded to the intervention received or
participants’ inclusion to the study. They were
aware that clinical outcome measures were being
recorded but were unaware of frequency and inten-
sity of treatment measures being collated. Usual
care, received by both participant groups, com-
prised a more traditional model of service delivery
where disciplines delivered their intervention in
isolation and at a frequency determined by each
treating therapist as part of their routine clinical
practice. Similar discipline-specific therapies were
used in both groups.

Baseline Demographic and Clinical
Outcome Measures
Basic clinical and demographic information was
collected, including age at the time of injury, gen-
der, injury type (traumatic versus non-traumatic),
Glasgow Coma Scale (Prasad, 1996; Teasdale &
Jennett, 1974) score, Mental Status Questionnaire
(MSQ; Wilson & Brass, 1973), Royal Brisbane

Hospital Outcome Measure for Swallowing (Ward
& Conroy, 1999) score, whether a tracheostomy
was in situ and number of days that the tra-
cheostomy remained in situ was recorded. All mea-
sures were recorded on admission to the neuro-
sciences unit.

Additionally, for the prospective intervention
group a suite of clinical outcome measures was
administered by an independent assessor, not in-
volved in the delivery of the intervention, on re-
cruitment to the study and immediately prior to
discharge or transfer from the unit. The clini-
cal outcome measures included Coma Recovery
Scale-Revised (Kalmar & Giacino, 2005), Glas-
gow Coma Scale (Teasdale & Jennett, 1974), Men-
tal Status Questionnaire (Wilson & Brass, 1973),
Functional Independence Measure subtests of eat-
ing, expression, comprehension, upper body dress-
ing and transfers (bed, chair, wheelchair) (Kidd
et al., 1995) to evaluate selected aspects of activi-
ties of daily living; Royal Brisbane Hospital Out-
come Measure for Swallowing (Ward & Conroy,
1999), Acquired Brain Injury Physiotherapy As-
sessment (Gesch, Nascimento, Passier, & Haines,
2005) and the Clinical Outcomes Variable Scale
(Low Choy, Kuys, Richards, & Isles, 2002; Seaby
& Torrance, 1989).

To describe the patients’ clinical pathway, the
intensive care length of stay prior to neurosciences
unit admission, the neurosciences unit length of
stay and discharge or transfer destination were
collected from hospital records. Feasibility of the
implementation of the interdisciplinary interven-
tion within an acute neurosciences unit was deter-
mined by the number of interdisciplinary sessions
conducted for each patient, number of sessions
attended by a family member, and the number of
treatment sessions completed. The number of indi-
vidual treatment sessions were manually collated
from hospital records and confirmed by the hospi-
tal’s electronic record of treatment sessions deliv-
ered by therapists working in the unit (where de-
tails of each therapy session are routinely recorded)
for both the prospective and historical groups.

Procedure
Patients meeting the inclusion criteria were identi-
fied by the clinical staff of the neurosciences unit.
For patients taking part in the interdisciplinary in-
tervention, assessments including the suite of clin-
ical outcome measures were conducted by the in-
dependent assessor prior to their participation in
the group and again at discharge from the unit. To
address the secondary aim, baseline clinical and
demographic information, the number of treatment
sessions received and the patients’ clinical pathway
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TABLE 1
Demographic and Baseline Clinical Information for Participants

Intervention group
(n = 13)

Historical group
(n = 13)

Age in years, median (IQRa) 42 (22–56) 33 (20–51)
Males, number (%) 12 (92%) 8 (62%)
Traumatic injury, number (%) 9 (69%) 8 (62%)
Glasgow Coma Scale at admission to the neurosciences unit,

median (IQR)
9 (6–10) 7 (5–10)

Neurosciences unit Admission Mental Status Questionnaire, /10,
median (IQR)

0 (0–0) 0 (0–0)

Time to neurosciences unit admission from injury, days, median
(IQR)

18 (12–22) 12 (8–18)

Neurosciences Admission Royal Brisbane Hospital Outcome
Measure for Swallowing, /10, median (IQR)

1 (1–1) 1 (1–1)

Patients with a tracheostomy in situ on admission to neurosciences
ward, number (%)

11 (85%) 12 (92%)

Days with tracheostomy in situ, median (IQR)b 40 (34–60) 28 (25–46)

aInterquartile range.
bOnly includes patients admitted with tracheostomy.

details were collated for both the prospective and
historical groups. Ethical approval for the study
was obtained from the Metro South Human Re-
search Ethics Committee. Informed consent was
obtained from the next of kin prior to patient in-
clusion in the study.

Data Analysis
Conventional descriptive statistics (including me-
dian and interquartile range (IQR), as well as
number and percentage (%) where relevant) for
baseline clinical information and demographic
data were tabulated for patients in the prospec-
tive and historical groups (Table 1). Clinical out-
come measures for the prospective group who re-
ceived the interdisciplinary intervention were tabu-
lated for their admission and discharge assessments
(Table 2). Non-parametric statistical analyses were
conducted due to an inability to confirm normal-
ity of distribution of data in the small datasets in-
volved. Mann–Whitney U-tests were undertaken
to examine the change in the clinical outcome
measures between admission and discharge assess-
ments for the prospective group. Conventional de-
scriptive statistics were also used to describe the
clinical pathway of patients in the intervention
and historical control groups (Table 3). The me-
dian (IQR) number of interdisciplinary sessions
received by the intervention group was calculated.
The number (cumulative total) and frequency (ses-
sions per week) of individual treatment sessions
were tabulated for both groups (Table 4).

Results
A total of 14 participants were identified for re-
cruitment to the prospective group. One patient
was unexpectedly transferred to another acute unit
shortly after admission and did not participate in
the intervention or clinical assessments. This pa-
tient was excluded from the study. The remaining
13 participants completed all assessments, partic-
ipated in the interdisciplinary intervention group
and were included in analyses. An adverse event
log was kept for any adverse events that occurred
during (or potentially as a result of) participation in
the interdisciplinary group intervention; however,
no such events occurred. Thirteen matched histor-
ical control patients had routine baseline assess-
ments and clinical information recorded in their
hospital record and were included in analyses.

The clinical and demographic information for
the prospective and control groups is presented
in Table 1. Overall, both participant groups were
comparable on admission to the neurosciences
unit. Intervention group participants were older
(median 42 versus median 33 years) and had more
males in the group (n = 12) compared to the
controls (n = 8). Non-traumatic causes of brain
injuries across the two groups were varied and in-
cluded subdural haematoma, subarachnoid haem-
orrhage, hypertensive intracranial haemorrhage,
and a non-functioning infected shunt.

Clinical outcome measures for the initial and
discharge assessment are presented in Table 2 for
patients who received the interdisciplinary inter-
vention. Outcome measure scores from the initial
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TABLE 2
Clinical Outcome Measures for the Early Intervention Group at Initial and Discharge Assessments

Outcome measure (maximum score)
Initial assessment
median (IQRa)

Discharge
assessment
median (IQR) p valueb

Coma Recovery Scale (/23) 18 (8–23) 23 (18–23) .02
Glasgow Coma Scale (/15) 11 (10–14) 14 (12–14) .01
Mental Status Questionnaire (/10) 0 (0–3) 5 (0–9) .02
Royal Brisbane Hospital Outcome Measure for

Swallowing (/10)
3 (3–4) 6 (4–9) .00

FIM eating (/7) 1 (1–1) 5 (1–6) .02
FIM expression (/7) 1 (1–2) 2 (1–5) .03
FIM comprehension (/7) 2 (1–3) 3 (1–5) .01
FIM upper body dressing (/7) 1 (1–1) 3 (1–4) .01
FIM transfers (/7) 1 (1–1) 1 (1–4) .04
Acquired Brain Injury Physiotherapy Assessment (/60) 40 (34–41) 46 (36–51) .01
Clinical Outcomes Variable Scale (/91) 20 (15–27) 32 (23–43) .00

aInterquartile range.
bResults of Mann–Whitney test.
FIM, Functional Independence Measure.

assessment indicate that this patient group expe-
rienced severe impairment across the range of in-
cluded assessments. At discharge, patients contin-
ued to demonstrate substantial functional impair-
ments; however, results of the Mann–Whitney U-
tests indicated that each of the clinical outcomes
significantly improved for all measures between
the (unit) admission and discharge assessments (p
values ranged from <.001 to .04).

The patient flow during hospital admission for
patients in the prospective and historical groups
is presented in Table 3. The severe nature and
chronicity of the acquired brain injuries among

both the prospective and historical groups is il-
lustrated by the interquartile length of stay range
for intensive care admission prior to being trans-
ferred to the neurosciences unit. This ranged from
approximately 1 to 3 weeks across both groups.
Despite a comparable median, the upper and lower
quartiles for length of stay in the neurosciences unit
were lower for the prospective intervention group
(28–64 days) than the matched historical control
group (44–174 days). Ten (77%) of the prospec-
tive group patients were transferred to a brain in-
jury specific rehabilitation unit, in comparison to 8
(62%) of the historical control group.

TABLE 3
Patient Flow During Hospital Admission, Including Discharge or Transfer Destination Type

Intervention group
(n = 13)

Historical
group (n = 13)

Intensive care unit length of stay in days (prior to neurosciences
unit admission), median (IQRa)

18 (12–21) 11 (8–17)

Neurosciences unit length of stay in days, median (IQR) 55 (28–64) 56 (44–174)
Discharge destination:
Brain injury rehabilitation unit, n (%) 7 (54%) 7 (54%)
Brain injury specific slow to recover rehabilitation unit, n (%) 3 (23%) 1 (8%)
Non-brain injury specific rehabilitation unit, n (%) 1 (8%) 4 (31%)
Home, n (%) 1 (8%) 0 (0%)
Other acute hospital, n (%) 1 (8%) 0 (0%)
Interim care, n (%) 0 (0%) 1 (8%)

aInterquartile range.
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TABLE 4
Cumulative Total and Frequency (Sessions per Week) of Therapist-delivered Individual Treatment Sessions in Addition
to Therapy Received as Part of the Group Intervention

One-to-one treatment sessions received from
therapists during neurosciences unit admission

Total number of sessions,
median (IQRa)

Frequency per
week, median (IQR)

Total individual sessions delivered by therapists 95 (82–117) 12.5 (10.6–13.0)
Occupational therapy individual sessions 20 (13–27) 2.8 (1.6–3.5)
Physiotherapy individual sessions 56 (31–68) 7.0 (6.4–7.6)

In
te

rv
en

tio
n

gr
ou

p

Speech Pathology individual sessions 27 (16–38) 2.4 (2.0–3.2)

Total individual sessions delivered by therapists 95 (53–258) 9.8 (8.6–12.0)
Occupational therapy individual sessions 16 (9–31) 1.8 (1.1–2.3)
Physiotherapy individual sessions 61 (34–123) 5.9 (4.6–6.4)

H
is

to
ric

al
co

nt
ro

l

Speech Pathology individual sessions 23 (14–71) 2.6 (2.2–3.5)

aInterquartile range.

Interdisciplinary early intervention partici-
pants received a median (IQR) of 5 (4–6) group
treatment sessions. The median (IQR) number of
group sessions attended by family members was
2 (1–5). The number and frequency of individual
treatment sessions received from therapists as a
component of usual care are presented in Table 4.
The median total number of individual treatment
sessions received was comparable for both groups.
However, the IQR of total sessions received was
larger for the historical control group (53–258)
than the prospective intervention group (82–117);
congruent with the shorter length of stay range
observed among the prospective group (Table 3).
The median, lower quartile and upper quartile fre-
quency (individual sessions per week) were higher
for the prospective group participants 12.5 (10.6–
13.0) than the historical controls 9.8 (8.6–12.0).

Discussion
This investigation has been the first to demonstrate
that implementing an interdisciplinary early inter-
vention provided by physiotherapy, occupational
therapy and speech pathology for people with low
levels of responsiveness in an acute care setting can
be feasibly implemented within the existing clin-
ical staffing for the unit. Patients with low levels
of responsiveness, their family members and allied
health staff from multiple disciplines successfully
participated in the intervention without any adverse
events occurring. The observation of improvement
in each of the clinical outcomes among the inter-
disciplinary intervention participants was positive
(Table 2); although this cannot be attributed di-
rectly to the interdisciplinary intervention without
accounting for natural recovery and other usual
care interventions. The lower length of stay IQR

in the neurosciences unit for the prospective inter-
vention group (Table 3) and their slightly higher
proportion of acceptance to brain injury specific
rehabilitation (Table 3) were also encouraging. Al-
though, this too should similarly only be inter-
preted with caveats in the context of the small
sample size and non-randomised nature of the
matched comparator group. Nonetheless, this in-
vestigation has successfully achieved its aims and
generated novel empirical data worthy of further
consideration.

The observed improvement in clinical out-
comes among the group who received the interdis-
ciplinary early intervention was diverse, substan-
tial and clinically significant. This included im-
provement in arousal, level of consciousness and
basic cognitive function (Table 2). For example,
at the commencement of the interdisciplinary in-
tervention, participants were not oriented to time,
place or self (MSQ = 0/10), 50% were coping with
their secretions but remained nil by mouth or had
just commenced oral intake, and 50% required total
assistance to eat and to transfer. By discharge from
the neuroscience unit, participants were partially
oriented, mostly to self and place (MSQ = 5/10),
and 50% of participants had at least commenced
oral intake (with some demonstrating swallowing
function at pre-morbid level), were able to eat
with modified independence, and provided up to
75% of effort required to complete transfers. The
amount of positive change observed across these
outcomes highlights the potential for patients with
low levels of responsiveness to be able to experi-
ence improved orientation to time, place and self,
and the ability to demonstrate memory and general
knowledge. Similarly, the positive changes in swal-
lowing, communication and motor performance
outcomes highlight the potential for patients with

218



MULTIDISCIPLINARY GROUP FOR IMPAIRED CONSCIOUSNESS

impaired cognition to make meaningful functional
gains (Table 2). Early interdisciplinary rehabilita-
tion is likely to maximise these early functional
gains and build a firm foundation for further reha-
bilitation interventions delivered in subacute brain
injury specific rehabilitation settings.

Perhaps the most interesting unexpected find-
ing was the higher frequency with which individual
therapy sessions were delivered to patients partic-
ipating in the interdisciplinary intervention group.
The investigators held no favoured hypotheses re-
garding whether (or how) commencement of the
group programme by the usual clinical staff would
affect the delivery of individual treatment sessions
for the patients with low levels of responsiveness
outside of the intervention programme. It is plausi-
ble that the extra time demand created by planning
and running the group would result in fewer oppor-
tunities for individual treatment sessions for pa-
tients participating in the intervention. In contrast,
it is plausible that the increased focus on patients
with low levels of responsiveness generated by the
intervention could result in a higher priority being
assigned to these patients. The higher frequency
with which patients in the intervention group re-
ceived individual treatment sessions outside of the
group programme (Table 4) indicated that the sec-
ond of these possible influences was the most likely
to have occurred. Clinical staff may have intention-
ally (or unintentionally) assigned a higher priority
to these patients with low levels of responsive-
ness, after seeing them in the interdisciplinary in-
tervention setting; or in an effort to prepare them
for participation in the interdisciplinary interven-
tion. Another potential explanation is that the in-
creased frequency of individual treatment sessions
occurred as a result of a Hawthorne Effect (Adair,
1984; Mayo, 1933). Regardless of the causality of
the increased early rehabilitation received by this
group, the positive clinical outcomes (Table 2) and
patient clinical pathway (Table 3) findings from
this investigation add weight to the mounting evi-
dence for early rehabilitation interventions for peo-
ple who have suffered severe brain injury and have
low levels of responsiveness.

Comparison with prior research is difficult,
given the novel nature of providing an interdisci-
plinary (physiotherapy, occupational therapy and
speech pathology) combined intervention to pa-
tients with low levels of responsiveness in an acute
care hospital setting. However, previous research
has demonstrated improvements in consciousness
and functional tasks among patients with low lev-
els of responsiveness who were provided with tra-
ditional therapies, pharmaceuticals, median nerve
stimulation and neutraceuticals over a period of
12 weeks (DeFina et al., 2010). Similarly, the ben-

efits observed in clinical outcomes among patients
following the intervention were also consistent
with other investigations among patients receiving
acute and subacute rehabilitation therapies follow-
ing severe acquired brain injuries (Cowen et al.,
1995; Eilander et al., 2007; Katz et al., 2009; Sorbo
et al., 2005).

Patients with low levels of responsiveness fol-
lowing severe brain injuries may be considered
inappropriate candidates for rehabilitation (Katz
et al., 2009). This may occur due to an uncertain
or poor prognosis and a potentially unfounded as-
sumption they will not experience benefits from
rehabilitation (Katz et al., 2009). In addition to
demonstrating that commencement of an interdis-
ciplinary group intervention for patients with low
levels of responsiveness is feasible in an acute hos-
pital ward, this investigation has generated further
empirical evidence highlighting the rehabilitation
potential for patients who have suffered a severe
brain injury (Groswasser & Sazbon, 1990; Katz
et al., 2009; Sazbon & Groswasser, 1990). The
long-term benefits of early and subacute rehabilita-
tion that have been reported previously include im-
proved functional independence within the home
and potential return to work with a moderate qual-
ity of life (Groswasser & Sazbon, 1990; Katz et al.,
2009). The interdisciplinary intervention investi-
gated in this study offers a potentially efficient and
safe approach for augmenting the commencement
of early rehabilitation, fostering family engage-
ment in therapies, and fulfilling the National Health
and Medical Research Council recommendations
for the clinical management of this patient group
in an acute hospital setting (National Health and
Medical Research Council, 2008; Turner-Stokes
et al., 2005).

This investigation has several strengths and
limitations that influence the potential to generalise
findings from this research. The small sample
size, non-blinded outcome assessors and non-
randomised nature of the historical control com-
parator have been acknowledged as limitations
that must be considered when interpreting find-
ings from this research. Additionally, historical
controls were only matched on GCS score. Other
factors which may have influenced the potential for
neurological recovery may include the type and
nature of the brain injury (Husson et al., 2010).
On the other hand, implementing a prospective de-
sign in a real-life neurosciences hospital unit and
utilising existing clinical staff to provide the inter-
disciplinary intervention group within their usual
caseload supports the feasibility of delivering this
intervention in other similar clinical environments.
Another key consideration is that the setting for
this investigation was a tertiary facility in a first
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world country, and that therapists working in this
unit have clinical experience working with this pa-
tient group in addition to their formal tertiary pro-
fessional qualifications. The outcomes from this
intervention may have not been the same in dis-
similar settings or utilising dissimilar therapists. A
further limitation, beyond the scope of this pre-
liminary study, is the possibility that due to the
increased focus on patients with severely altered
consciousness and the implementation of the in-
terdisciplinary group, other patients in the acute
neurosciences ward may have received reduced
therapy time.

Following this investigation there are several
priorities for future research among patients with
low levels of responsiveness following acute brain
injury (ABI). A larger randomised clinical trial
evaluating the effectiveness of an interdisciplinary
intervention among patients with low levels of re-
sponsiveness is warranted. Ideally, a large trial of
this nature would involve multiple sites to ensure
findings could be generalised widely. An additional
consideration is the evaluation of rehabilitation
intensity. This investigation observed an increase
in intervention frequency delivered to patients in
the prospective group. It is likely that increased
therapy intensity may contribute to accelerated or
enhanced recovery, but diminishing additional re-
turns may begin to occur as the intensity of in-
tervention delivery (frequency or duration of ses-
sions) is increased. In the context of contemporary
societies where demand for healthcare resources
outweighs their availability, economic evaluation
of early rehabilitation interventions for people with
ABI is needed. Such evaluations would benefit
from consideration of potential long-term costs
averted in addition to the short-term costs of service
provision. Long-term costs may include potential
cost savings from reduced institutional care de-
mands or productivity associated with lower care
demands placed on family members of patients
who received rehabilitation interventions. Future
investigations among this group should also con-
sider evaluation that extends beyond clinical out-
come measures to include the perspective of the
patient and family where possible. The inclusion of
health-related quality of life evaluation would offer
a useful mechanism to conduct economic analyses
that can incorporate the lived experience of people
with ABI through cost-utility analyses (McPhail,
Beller, & Haines, 2008).

In conclusion, this investigation has success-
fully demonstrated that implementing an interdis-
ciplinary intervention in an acute neuroscience
hospital ward within existing clinical human re-
sourcing and without adverse events is feasible.
Patients receiving this interdisciplinary interven-

tion demonstrated substantial improvement in a
wide range of clinical outcomes during the inves-
tigation, and a high proportion were subsequently
discharged to subacute brain injury specific reha-
bilitation units. However, there is need for further
research among this clinical group to investigate
the effectiveness (including cost-effectiveness) and
optimal intensity of early interdisciplinary rehabil-
itation for patients with low levels of responsive-
ness following ABI.
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