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Abstract
Background & Objectives: There is increasing interest in the impact of delirium on mortality and
morbidity in stroke patients. Whilst there are published studies assessing this impact, they are primarily
focused on the short/long-term physical and cognitive outcomes of stroke survivors. We conducted a
systematic review of the literature to determine the impact of delirium on participation in allied health
interventions and measurable outcomes immediately following a stroke. Methods and Results: We used
a broad search strategy and interrogated three online databases; CINAHL, EMBASE and MEDLINE.
Our initial search yielded no results specific to stroke. The search was then expanded to include studies
in any patient population and the final result yielded two publications that fulfilled inclusion criteria.
One was a case report of a post-arthroplasty patient, and the second an observational study in an ICU.
Both groups concluded that delirium had a negative impact on participation in allied health therapy.
Conclusion: The lack of research on the impact of delirium on participation in allied health therapies
in stroke patients is surprising. Intuitively, we would assume a negative association but this needs
to be studied systematically to identify the incidence, risk factors, and potential interventions aimed
at improving outcomes. The overall management of stroke must keep pace with the gains shown in
hyperacute stroke management to ensure maximal benefit to stroke survivors.
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INTRODUCTION
Delirium is linguistically defined as madness.
Medically, it is defined in the DSM-V as an acute
cognitive deficit that manifests as a fluctuation in
the level of consciousness and poor attention.1
It has long been recognised as a clinical entity
but has only relatively recently been studied in
depth. The incidence of delirium in the general
medical population ranges widely, from 25-50%.2
Similarly, delirium affects a significant number
of stroke patients and has a negative effect on
outcome. The incidence of delirium following
stroke and the impact on physical and cognitive
outcome was the subject of two fairly recent
reviews and metanalyses.3,4 There is substantial
data on the negative impact of delirium on both
short and long-term patient outcomes.2
Various risk factors for delirium have been
identified, generally5,6 and in stroke specifically.7
This knowledge has led to the development of

at least one validated predictor of delirium in
stroke8, although there is sadly little in the way
of published data that use of the tool has gained
traction amongst stroke clinicians.
Delirium is therefore a clearly defined, and
predictable clinical entity that has immediate and
distant consequences on the outcome of stroke
patients. There remain gaps in our knowledge.
We sought to determine the influence, if any,
of delirium on the ability of stroke patients
to participate in allied health interventions
(occupational therapy, physiotherapy and speech
and language pathology) and the impact this might
have on recovery by conducting a systematic
review of the literature.
METHODS
Search strategy
We conducted a structured search of the
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CINAHL, EMBASE and MEDLINE databases.
Search terms included “delirium”, “acute
confusion”, “severe confusion”, “confusion*
state”, “clouding of consciousness”, “metabolic
encephalopathy”, “altered mental state”, “deliri*”,
“stroke rehabilitation”, “neurorehabilitation”,
“rehabilitation”, “occupational therapy”,
“physiotherapy”, “speech and language
rehabilitation”, “physiotherapy*”, “occupational
therap*”, “physical therap*”, “speech therap*”,
“speech therap*”, “exercise”, “early mobilisation”,
“early mobilization”.
Our initial search was limited to research
conducted in stroke but this returned no results.
We then expanded our search to include articles
examining the impact of delirium in patients’
ability to participate in rehabilitation of any
kind following any form of acute illness. Our
inclusion criteria included all studies that looked
at the impact of delirium on a patient’s ability to
participate in allied health interventions following
hospital admission. We only assessed studies
conducted in an adult population. Articles were
excluded if the objective of the study was to
determine if the use of physical therapy or other
intervention could limit the incidence of delirium,
as well as those that purely looked at the impact
on delirium on functional outcome with no
analysis of the impact on participation in allied
health interventions. We also excluded articles
published prior to 1995 and Limited our search
to articles published in English. Our methodology
is outlined in Figure 1.
Study identification and validity assessment
Two reviewers (D.J. and E.M.) assessed titles and
abstracts to determine eligibility. Disagreements
between reviewers were resolved by a third
reviewer (RS), who made a final decision. The
two reviewers independently assessed the titles
and abstracts. The main criteria to determine
suitability were that the paper was based on
original research assessing the impact of delirium
in patients with acute illness and the impact on
ability to participate in rehabilitation of any kind.
RESULTS
We retrieved 1959 publications across the three
databases and identified 1755, following removal
of duplicates. These publications included
conference abstracts and proceedings, and full
papers, including cases studies. We adopted a less
stringent approach due to the small number of
articles relevant to the topic. Following title and
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abstract screening, 11 papers were identified for
full-text evaluation. Eight articles were excluded
following full-text review and despite our efforts,
we were unable to locate one other article. The
methodology is shown in Figure 1 as a flowchart.
Outcomes
Only two papers 9,10 addressed the impact
of delirium on participation in allied health
intervention, while the rest focused more on the
impact of delirium on functional outcome. Of
the remaining eight publications reviewed, six
were excluded because the outcome investigated
was whether delirium was associated with poorer
functional outcomes at discharge11–16; one looked
solely at patients with delirium and the difference
in outcomes for those with and without preexisting dementia17; and the final paper was a case
study discussing the role of physical therapists in
the management of delirious patients.18
The first publication, by Tekin et al.9, was a
case study of a 78-year-old man who developed
delirium while admitted to a rehabilitation unit
following hip arthroplasty. Delirium was identified
as having a significant impact on the patient’s
ability to participate in rehabilitation. This paper
does not detail the specifics of the rehabilitation
program attempted, but presumably it was physical
therapies centred around regaining pre-morbid
mobility, as this is mentioned as a functional
outcome at the time of the patient’s discharge. By
managing his symptoms using pharmacological
and non-pharmacological interventions, the
patient improved, and he demonstrated a
significant increase in voluntary participation in
his rehabilitation program. However, given that
this was a case study of a single patient, there were
no significant statistical analysis to demonstrate
an association between treatment of delirium and
improved participation in rehabilitation.
The second study, by Kamdar et al., was ICU
based and looked at a range of factors and their
association with daily participation in physical
therapy.10 The aim of this study was to compare
the association of delirium, perceived sleep quality
and sedation status with daily participation in
physical therapy in ICU patients. This study
analysed a total of 327 patients, with an average
age of 55 years (IQR 44-66), 49% were female.
Admission diagnoses were categorised as
“Respiratory failure” (31%), “Gastrointestinal”
(16%), “Sepsis, non-pulmonary” (12%),
“Cardiovascular” (10%) and “Other” (31%).
The ICU that this study was conducted in had a

structured early mobilisation program involving
daily monitoring of patient status for eligibility
for physical therapy. Patients involved were
those who spent at least one night in the unit.
Standard protocols for physical therapy were
used. The presence of delirium was determined
using the CAM-ICU tool19, with 61% of those
included experiencing delirium. Perceived sleep
quality was determined using the RichardsCampbell Sleep Questionnaire daily.20 Additional
variables relevant to the ICU setting were also
recorded, including infusions and bolus use of
benzodiazepines and opioids.
The authors identified a statistically significant
reduction of daily participation in physical
therapies in delirious patients compared to those
with normal mental status. This was irrespective
of whether the delirious patients had received
benzodiazepines (RRR 0.25, 95% CI 0.13-0.50,
p<0.001) or not (RRR 0.56, 95% CI 0.41-0.76,
p<0.001). They also found that in non-delirious
patients there was no significant difference in
physical therapy participation regardless of
benzodiazepines use.
DISCUSSION
We have found that there is scant research
on the impact of delirium on participation
in allied health therapies which are meant to
improve functional outcome. In contrast, there
is substantial data identifying delirium as a
cause for poor functional outcome following an
acute illness.21 It therefore seems logical that the
relationship between delirium and poor outcome
should be investigated from the aspect of lack of
participation in interventions designed to improve
patient recovery. In addition, there is the financial
cost of delirium to be considered in arguing the
benefit of such a research approach. It is estimated
that the cost of delirium to the American health
system is approximately $164 billion annually,
and over $182 billion per year in the European
Union.22
Recovery from an acute illness does not only
involve resolution or improvement of the disease
process. It also requires a patient to regain
functional capacity in order to return to their
premorbid level of function.23–25 Functional ability
is particularly reduced following severe, prolonged
illness, especially in the elderly. Allied Health
Practitioners, including physiotherapists, speech
therapist and occupational therapists, play a key
role in a patient’s ability to regain their premorbid
function and maintain independence.23,24

Despite a literature search that identified 1959
articles, we were only able to include two papers
that looked at the impact of delirium on ability
to participate in allied health interventions, in
the setting of admission for an acute illness. In
support of our research question, the authors
of both publications suggest that delirium does
negatively impact on the ability of a patient to
participate in allied health therapy.
One case study does not a theory support.9 The
authors nonetheless provide some evidence that
delirium had a negative impact on participation
in physical therapy. Their argument is supported
by the observation that by treating the delirium,
their patient was able to participate in therapy.
They report use of non-pharmacological and
pharmacological means of improving delirium;
the latter is especially relevant given recently
published research on the negative impact of
antipsychotics on mortality when used to treat
delirium.26 However, being a case report, the
authors were not able to reasonably defend their
observation or explore the role of confounding
factors. In this respect, the second article we
included in the review fared better.
Kamdar et al. report on the impact of delirium,
sedation status and perceived sleep quality
on physical therapy in an ICU setting and its
relationship with levels of participation in daily
physical therapy.10 They report that delirium
significantly reduced participation in physical
therapy, independent of other factors such as
sedation.
Delirium is a common neuropsychiatric
complication of acute illness.4 It is estimated to
affect 20-30% of patients admitted to hospital and
is more prevalent amongst the elderly and in the
presence of pre-existing cognitive impairment.2,27
Delirium in stroke is a significant complication
and was the subject of two metanalyses. CarinLevy et al. determined the incidence of poststroke delirium to be 26% (95% CI 19-33%).3
They also found that the presence of delirium
was more likely to cause unfavourable outcomes.
Shi et al. published another systematic review
and meta-analysis of delirium in acute stroke.4
They identified and reviewed ten studies with
an incidence of delirium ranging from 10% to
48%. Along with longer hospitalisations, they also
reported that patients presenting with delirium
were 4.91-times more likely to die within 12
months (OR 4.91; 95% CI 3.18-7.6). In addition,
stroke patients with delirium were more likely to
be discharged to long-term care institutions or
nursing homes (OR 3.39; 95% CI 2.21-5.21).
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Neither publication mentions the potential
impact of delirium on participation in allied
health intervention, despite these treatments
having known positive impacts on length of stay
in hospital, functional outcome, likelihood of
returning to place of residence prior to admission,
and mortality.23–25 The authors of both metanalyses
were obviously limited by the scope of the papers
included in their own review, as were we.
Our review was initially undertaken to
determine the impact of delirium on participation
in allied health interventions following acute
stroke. Our initial search yielded no results, a
surprising and disappointing outcome. We then
expanded the search to include the impact of
delirium in acute illness of any kind and identified
only two papers that looked at the impact of
delirium on the ability to participate in allied health
interventions, detailed above. Less surprising, but
no less disappointing.
We have highlighted a significant lack of
research in this field. Given that allied health
interventions are a key part of in-patient care
following many acute illnesses, there is a clear
need for evidence on how a common complication
like delirium might impact on patient-participation
in these interventions. Any health practitioner
would instinctively assume that delirium
negatively impacts on patient participation in any
form of therapy. We suggest that this is most likely
a correct assumption, but in this age of evidencebased medicine, we require proof positive.
This area of study requires a large prospective
study which looks specifically at the impact of
delirium on a patient’s ability to participate in
allied health interventions. A general medical
approach to this question is best, but as health
professionals involved in stroke care, we admit
to a bias of studying the topic in stroke patients
particularly. The first requirement would be to
determine the scope of the problem based on
observational data collected from a large cohort of
patients. This should be followed by a randomised
controlled trial to determine the impact of
interventions designed at reducing the incidence
of delirium, or actively treating delirium, on
participation in therapy and subsequent outcome.
In conclusion, there is almost zero data on
the impact of delirium on ability to participate in
allied health interventions. We suggest that any
future study will clearly demonstrate the negative
impact of delirium on allied health intervention.
We also predict a positive impact of therapy aimed
at reducing the incidence or treating delirium.
There is a clear gap in understanding that needs
to be resolved. Are we up to the challenge?
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