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ABSTRACT
BACKGROUND: To determine if pre-existing dementia is associated with poorer quality of

care and outcomes after stroke in the acute hospital phase.

METHODS: This was a retrospective analysis of pooled data from the Australian Stroke
Foundation national audit conducted in 2015 and 2017. Dementia status was obtained from
the medical records. Processes of care to assess quality included: stroke unit care, time
dependent therapy, nursing/allied health assessments and preparation for discharge.
Outcomes included in-hospital complications, independence on discharge and destination.
Logistic regression was used to examine associations between dementia status and processes
of care. Multilevel random effects logistic regression, with level defined as hospital, was used

to examine associations between dementia status and outcomes.

RESULTS: There were 683/7070 (9.7%) audited patients with dementia included. Patients
with dementia were less likely to be treated in stroke units (58.3% versus 70.6%), receive
thrombolysis if an ischemic stroke (5.8% versus 11.1%), have access within 48 hours to
physiotherapy (56.4% versus 69.7%) or occupational therapy (46.8% versus 55.6%), see a
dietitian if problems with nutrition (64.4% versus 75.9%), or have mood assessed (2.6%
versus 12.3%). Patients with dementia were more likely to receive no rehabilitation (aOR

1.88 95%CI 1.25, 2.83) and be discharged to residential care (aOR 2.36 95%CI 1.50, 3.72).

CONCLUSION: People with dementia received poorer quality of care and had worse
outcomes after stroke. Our findings raise questions regarding equity and the need for better

understanding of why the quality of care differs after stroke for people with dementia.
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Introduction

There are approximately 50 million people living with dementia worldwide, with numbers
expected to rise to over 152 million by 2050 (1). Symptoms include impairments in
cognition, behaviour, physical and psychological functioning leading to inability to perform
activities of daily living or participate in social or life roles. Approximately 10% of patients
with stroke have a pre-existing diagnosis of dementia (2, 3). With the growing numbers of
people with both conditions, the challenge of managing and caring for this population will

increase.

Similar to many other countries, Australia has clinical stroke guidelines that provide the
recommendations for best-practice care and cover timely access to medical and rehabilitation
treatments (4). Australian guidelines state that all patients admitted to hospital with stroke
should receive stroke unit care (4) and be considered for rehabilitation with few exceptions
(5). However, pre-existing impairments and life expectancy associated with dementia may
increase the challenge of delivering recommended care, and lead to minimized treatments and
referrals. In conditions such as hip fracture, patients with dementia are less likely to receive

the same care as patients without dementia, despite their ability to improve (6).

Little is known about whether pre-existing dementia influences aspects of care or outcomes
throughout the acute stroke hospital stay. Given the growing number of people with
dementia, a greater understanding of the quality of care (i.e. management according to best-
practice guidelines) provided to this population may assist in highlighting any differences,
and provide direction for future research and clinical practice improvements. The Stroke
Foundation in Australia facilitates a national acute stroke audit of hospital care every two
years, to measure adherence to the national clinical guideline recommendations (4).

Therefore, the aim of this study was to compare the quality of care and outcomes of patients



with and without pre-existing dementia, in the acute hospital phase after stroke, using data

from the national stroke audit.

Methods

Hospitals and participants

Participation by hospitals in the national audit is voluntary. Staff at each hospital are trained
in the use of the Australian Stroke Data Tool (7) which is the online database used to collect
the audit data and includes information on patient characteristics, pre-stroke medical history
(including pre-existing dementia), stroke type, clinical symptoms at time of admission,
processes of care provided and outcomes (described further below). Hospital staff complete a
retrospective audit of the medical records of 40 consecutive stroke cases from the year prior
for their hospital (8). Data for these analyses were pooled from the 2015 (July to December
2014) and 2017 (July to December 2016) audits. For each audit cycle, up to five cases from
hospitals are re-audited by a second staff member to determine the inter-rater reliability of the

data abstraction.

The processes of care evaluated in this study were based on the Australian Stroke Clinical
Guidelines (4). The specific processes include the following: Access to Stroke unit care (e.g.
treated at any time in a stroke unit); Time-dependent therapy: (e.g. received intravenous
thrombolysis if an ischemic stroke, brain scan within 24 hours); Nursing and Allied health
management: (e.g. swallow screen prior to oral medications and food/fluid; assessed by allied
health within 48 hours); Communication and preparation for discharge: evidence in the
medical records of goals set with the patient and multidisciplinary team; patient and/or family
received information on stroke (covering stroke, hospital management, secondary prevention

and recovery); carer needs were assessed (emotional, physical, social, financial); a care plan



was developed with patient and team; patient was discharged with secondary prevention

medications.

The patient outcomes examined include the following: Complications during admission (e.g.:
pneumonia; deep vein thrombosis; falls); Palliative care: documented management decision
that the patient was not receiving curative treatments, only pain relieving and comfort
measures; Death and level of independence at discharge (modified Rankin Scale [mRS] 0-2)
(9); Length of stay and discharge destination (e.g. new residential care admission, in-patient
rehabilitation). Further information on items in the audit can be found on the Australian

Stroke Coalition website (10).

Data analysis

Patient characteristics (e.g. age, sex, and prior functional status), pre-stroke medical history,
stroke type and deficits present at admission including inability to walk, arm weakness,
speech impairment on admission and incontinence within 72 hours (indicative of stroke
severity) were compared by dementia status. In the absence of the National Institutes of
Health Stroke Scale, the deficits present at admission were used to indicate stroke severity
(11). Logistic regression was used to examine associations between dementia and adherence
to processes of care. Only valid responses were included for questions relating to
impairments. ‘Not documented’ or ‘unknown’ responses were assumed negative and included
in the denominator, or the denominators accounted for ineligible patients (e.g. processes only
applicable for ischemic stroke were measured in those only with this type of stroke). No
adjustment for confounders was undertaken as these processes were assumed to be important

for all patients

Multilevel random effects logistic regression with level defined as hospital for binary

outcomes or quantile regression with clustering for length of stay, were used to examine



associations between dementia status and outcomes. A parsimonious approach to model
building was used with clinically relevant confounders (age, sex, pre-admission mRS, stroke
type, previous stroke and stroke severity indicators [inability to walk, arm weakness, speech
impairment on admission and incontinence within 72 hours] (12)), and consideration of other
variables with clinically meaningful differences observed in Table 1 (e.g. pre-stroke medical
history). Standard techniques were implemented to determine included variables by checking
for collinearity and model fit. For patients with dementia, outcomes were also compared by

stroke unit status using the methods outlined above.

Three a priori sensitivity analyses were performed to assess differences in processes of care
and outcomes by dementia status for varying profiles thought to influence findings: 1)
excluding those from residential care; 2) excluding those where the primary aim was
palliative management; 3) excluding those not treated in a stroke unit. One a posteriori
analysis was undertaken to examine difference in outcomes by dementia status in those who
were independent (MRS 0-2) prior to admission. All analyses were performed using STATA
version 15.0. Ethics approval was obtained from Monash University Human Research Ethics
committee (Project Number 8842). The Stroke Foundation approved access to the datasets for

these analyses.

Data availability: On request from the Stroke Foundation (Australia).

Results

A total of 125 individual hospitals (91 with stroke units) participated in the 2015 and 2017
audits. After pooling the data, a total of 8279 records of patients who were hospitalized
following a stroke were available for analysis. Of these, 7070 had dementia status
documented (n=1209 missing), giving 693 patients with a history of dementia and 6377
without dementia. Those with dementia status missing were similar to those without dementia

for most characteristics, except for pre-stroke medical history where the proportion of people
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with each condition was generally greater than in both the dementia and no dementia groups

(Table 1 and eTable 1 in Supplement).

Patient characteristics and demographics

Table 1 shows the characteristics of patients by pre-stroke dementia status. Patients with
dementia were less likely to be male, but a larger proportion were in the older age groups
than patients without dementia. For example, 89.7 % of those with dementia compared to
48.7% of those without dementia were aged >75 years. Those with dementia were more
likely to have risk factors for stroke, but less likely to be independent (mRS of 0-2) or living
at home prior to their stroke. On admission, a smaller proportion of patients with dementia
had an ischemic stroke, but were more likely to have arm weakness, speech impairments,
incontinence within 72 hours of admission, and were more likely to be unable to walk

compared with patients without dementia.

Processes of care

Patients with dementia were less likely to be treated in a stroke unit or receive intravenous
thrombolysis if they had an ischemic stroke, but were more likely to be thrombolysed within
60 minutes compared with patients without dementia (Table 2).

Nursing and allied health

Patients with dementia were more likely to receive a swallow screen assessment before oral
intake compared with patients without dementia. Patients with dementia were less likely to
receive physiotherapy or occupational therapy within 48 hours of arrival to the hospital, see a
dietitian if there were nutrition or hydration problems, or to be assessed for low mood

compared with patients without dementia (Table 2).

Communication and preparation for discharge



Patients with dementia and/or their family were more likely to meet with the team to discuss
management, but they were less likely to have goals set or receive information about stroke.
Documented reasons for not having goals set included: dementia (patient declined
rehabilitation 2.4%; returned to pre-morbid level of function 16.4%; patient in a coma 12.1%;
treatment was futile 50.8%; unknown 18.3%) versus no dementia: (patient declined
rehabilitation 3.3%; returned to pre-morbid level of function 43.4%; patient in a coma 7.6%;
treatment was futile 18.0%; unknown 27.7%) Carers of people with dementia were less
likely to receive training. Reasons for not receiving training were documented as: dementia
(patient transferred to another ward 30%; carer declined 3.5%; other 66.5%) and no dementia

(patient transferred to another ward 47%; carer declined 3.8%; other 49.2%).

Fewer patients with dementia received education regarding secondary prevention prior to
discharge, or were discharged on lipids, antihypertensive and antithrombotic medications.
The main reason for not prescribing these medications (excluding those who refused or had
contraindications) was the decision that treatment was futile (percentage documented as
futile: lipid-lowering therapy - dementia 45.5%; no dementia 40.3%; antihypertensives -
dementia 67.7%; no dementia 33.1% and antithrombotics - dementia 84%; no dementia

63.4%).

Outcomes

There were no associations between dementia status and the majority of complications during
the acute hospital stay (Table 3), except that dementia status was associated with a lesser
likelihood of experiencing a new stroke in hospital. However, this result should be viewed
with caution as the numbers were small (dementia n=19; no dementia n=140) and the
unadjusted proportions showed a slightly greater percentage of people with dementia

experiencing a new stroke (2.7% vs 2.2%). Functional independence prior to stroke (mRS 0-



2) was the variable that resulted in the largest change in the odds ratio when added to the

model.

Dementia status was associated with lower odds of receiving rehabilitation. Reasons for not
receiving rehabilitation included: dementia: (returned to premorbid level 24.3%; palliation
39.0%; coma/unresponsive 7.6%; declined 5.4%; plateaued 4.2%; rehab goals met 1.4%;
other 18.1%) and no dementia: (returned to premorbid level 57.5%; palliation 15.1%;
coma/unresponsive 5.1%; declined 4.6%; plateaued 1.0%; rehab goals met 1.6%; other
15.0%). Dementia status was also associated with greater odds of being made palliative or

being admitted to residential care.

For patients with dementia only, treatment in a stroke unit was associated with less likelihood
of stroke progression, palliative care or death, and a greater likelihood of receiving inpatient

or any type of rehabilitation (Table 4). Stroke unit treatment was associated with greater odds
of a symptomatic hemorrhagic transformation, but numbers were small (stroke unit n=19; no

stroke unit n=4).

Sensitivity analyses

Results from the three a priori sensitivity analyses are presented in eTable 2 and eTable 3 in
the Supplement. Findings altered for only a few processes of care quality indicators. If
patients from residential care were excluded, there were no longer differences in the
proportion of patients having their swallow or mood assessed or who were seen by a dietitian.
There were also no longer differences in the odds of receiving any rehabilitation. However,
for patients with dementia there was a longer length of stay and greater odds of falling, fever
and stroke progression. If patients who were primarily for palliative care were excluded, there
was also no longer differences in the proportion assessed for mood or if the team meet with

the patient/family. If patients were treated in a stroke unit there was no longer differences in



the proportion seen by an occupational therapist within 24 hours, whether the team met with

the patient/family, or in receiving rehabilitation.

In a posteriori analysis (eTable 4) of outcomes limited to patients who were independent
prior to their stroke (mRS 0-2), there were new associations between dementia status and
aspiration pneumonia, falls and a longer length of stay. There were no longer associations
between dementia status and a new stroke in hospital, palliative care or access to
rehabilitation. Due to the small numbers (dementia n=188, no dementia n=5,506) these
results should be interpreted with caution.

Discussion

The main findings of this study were that fewer patients with a history of dementia were
provided with evidence-based care as described in the national clinical guidelines for stroke,
and their outcomes in hospital were worse than patients without dementia. Fewer patients
with dementia were treated in a stroke unit or received intravenous thrombolysis for an
ischemic stroke. With the exception of social work and speech therapy, they were less likely
to receive recommended allied health input, have goals set, receive secondary prevention
management and their carers were less likely to receive training. For outcomes, patients with
dementia were less likely to be referred for rehabilitation and were more likely to be admitted
to residential care as a new resident. Importantly, if treated in a stroke unit, patients with
dementia were more likely to receive rehabilitation and survive. It is rare to have such a
comprehensive assessment of quality of care and outcomes in patients with acute stroke with
and without dementia. These findings raise ethical and equity issues around decisions on the

acute care provided to stroke patients with pre-existing dementia.

The minimum criteria for stroke units in Australia are co-located beds in a unit, a dedicated
inter-professional team who have expertise in stroke and who meet at least once per week to

discuss patient care, and have regular education and training (13). Treatment in a stroke unit
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was less likely to occur in patients with dementia. However, importantly we show that stroke
unit care in this group was associated with lower likelihood of stroke progression and death.
The reasons for fewer patients with dementia being treated in a stroke unit are unclear, as this
finding persisted even after excluding those for palliative care management, but may relate to
demand for acute stroke unit hospital beds. Poorer care when admitted to non-stroke unit
beds may result from increased travel time for stroke teams, or less expert levels of stroke
care on non-stroke wards (14). Australian stroke clinical guidelines recommend that all
patients should be admitted to a stroke unit (4), irrespective of age, type or severity of stroke.
For patients with suspected stroke presenting to a non-stroke unit hospitals, transfer protocols
should be developed and used to guide urgent transfers to the nearest stroke unit. Treatment
in such a unit is associated with greater access to evidence-based care (15) and reduced
mortality and disability (14). Our findings suggest patients with dementia should be added to

this list in the guideline.

A smaller proportion of patients with ischemic stroke and pre-existing dementia received
thrombolysis (16). Although intravenous thrombolysis in patients with dementia is not
specifically recommended against in guidelines (4), they are often excluded from clinical
trials from which this evidence is drawn (2). There are concerns regarding increased risk of
cerebral hemorrhage and mortality (17), and evidence that pre-existing low functional levels
in patients with dementia is a reason for exclusion (18, 19). Alternatively, dementia may
impair communication, making it difficult for clinicians to determine the time of stroke onset,
complete a reliable examination, or obtain consent for treatment if family are unable to act as
advocates (2). A surprising finding was that those with dementia were more likely to receive
thrombolysis within 60 minutes. However, this result needs to be viewed with caution as this

only occurred in 13 people with dementia.
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There were important differences in nursing and allied health processes of care, spanning
physiotherapy, occupational therapy, dietetics, assessment of mood and training of carers.
Both physiotherapy and occupational therapy assessments were less likely to occur within 48
hours if a person had a diagnosis of dementia, even when excluding those primarily for
palliative care. It is recommended in the national guidelines that all patients with stroke
should commence out of bed mobilization within 48 hours of stroke onset unless receiving
end-of-life care or have other contraindications (4). However, the efficacy and safety of very
early mobilisation within 24 hours of stroke onset (AVERT) trial, on which these
recommendations are largely based (20), excluded those with mRS >2 which would have
excluded nearly a third of patients with dementia in this study. Our findings suggest there is
a need for better evidence in this group of patients particularly around early mobilization.
Poorer access to allied health may have partly been due stroke unit access (21), as differences
in occupational therapy attenuated slightly when only including those treated in a stroke unit.
It will be necessary in the future to explore if negative attitudes of allied health staff towards
people with dementia (22) are associated with allocation of resources, and if better education
regarding strategies and skills specific to engaging patients with dementia, improve quality of

care and outcomes for this population.

Patients with and without dementia had similar levels of complications when taking into
account confounders such as age and severity of stroke. An interesting finding was if only
those who were independent prior to stroke were included, or if those originally from
residential care were excluded, dementia was associated with greater odds of having a fall. It
is well-recognized that cognitive impairment is an important risk factor for falls (23).
However, delirium is not included in the audit, despite being common after stroke (24) and

dementia (25), and may have contributed to falls in this group.
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Referral to rehabilitation was less in patients with dementia, even after excluding those on a
palliative pathway (for pain and comfort care). Association attenuated when only including
those independent prior to stroke or excluding those originally residing in residential care,
despite guidelines recommending access should not differ based on prior living location or
diagnosis (5, 26, 27). We extend knowledge from existing literature (28) by highlighting that
if patients with dementia were treated in a stroke unit, they were more likely to be referred to
rehabilitation. Both service (allied health assessment, service pressures) (29-31) and patient
factors (living in the community and pre- and post-stroke function and social supports) (28-
30) have previously been associated with referral to rehabilitation. Other contributing factors
might include misconceptions about the ability of people with dementia to engage and their
capability to improve (30, 32). After hip fracture, patients with dementia are less likely to
receive rehabilitation (33), but those with at least mild-moderate dementia were able to
improve given more time (6, 34), reinforcing that dementia should not be considered as one
disease in terms of severity. Shared care or specialist ortho-geriatricians have been important
in the improvement of outcomes after hip fracture (35) and along with further education for

staff could be investigated in relation to outcomes after stroke.

The strengths of our study include pooled data from a large standardized national dataset,
with a comprehensive range of ‘real world’ processes of care quality indicators for stroke,
obtained from a wide range of Australian hospitals with and without a stroke unit. The audit
only includes 40 patients from each hospital for each year of the audit, but there is no reason
to believe these are not representative of all stroke admissions. We pooled the data from two
audit periods and therefore cannot be certain that patients were not readmissions for recurrent
stroke. Audits are only as good as the information recorded in the medical records and
International Classification of Disease codes for dementia were not obtained at the time of

audit. There was also a reasonably large amount of missing data for documentation of
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dementia. Those that had missing documented dementia status were similar in age, pre-stroke
living condition and independence to those without dementia, but there was a greater
proportion with pre-existing medical problems than in both groups. Therefore, we cannot rule
out missing cases where dementia had not been diagnosed. However, the proportion of 10%
with dementia is similar to that of prior studies (3, 16). There was no information on
dementia type or severity (e.g. the Clinical Dementia Scale for dementia) or the National
Institute of Health Stroke Scale for stroke, which may have influenced some aspects of care.
We attempted to address this by using prior living condition and palliative care status in
sensitivity analyses and adjusting for pre-admission mRS, although we acknowledge that
there may have been residual confounding by other unmeasured factors. Delirium was not
included in the audit questions, but it is common in people with dementia and may have
influenced processes or care. We also did not have information on newer therapies such as
endovascular clot retrieval. Data entry may have been influenced by responder bias.
However, the web-based data entry tool has inbuilt logic checks and requires mandatory
responses to questions, and a-prior inter-rater reliability analyses found substantial to near
perfect agreement for most variables (36), including dementia (kappa 0.85 95% ClI
0.64,1.00). Finally, numbers were small for some outcomes and we were unable to determine
for many indicators the reason for the differences in care, which should be the focus of future

studies.

In summary, patients with dementia received poorer quality of care in a number of
organizational, medical, allied health and outcome indicators after they experienced stroke.
Our findings raise ethical questions around the quality and equity of care provided to patients
with dementia. Further research in patients with dementia and stroke is needed to generate
evidence for or against some aspects of stroke care, as well as studies investigating factors

associated with better outcomes. This work is important given the growing number of people
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with dementia and stroke and the subsequent social and economic impacts anticipated for

individuals and the community.
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Table 1: Sample characteristics by dementia status

Dementia No dementia
N=693 N=6377
n % n %
Patient demographics
Age, median (Q1, Q3) 85 (80, 89) 74 (64, 83)"
Age group
<65 years 9 13 1701 26.7
65-74 years 63 9.0 1567 24.6
75-84 252 36.4 1858 29.2
85+ 369 53.3 1244 195
Male 296 42.7 3601 56.5
Aboriginal or Torres Strait Islander, 6 0.9 165 2.6
Interpreter required, 70 10.1 363 5.7
Living situation prior to stroke
Home (+/- others) 371 535 6032 94.6
Supported accommodation 319 46.0 299 4.7
Other 3 «1 46 <1
Independence prior to stroke (mRS 0-2) 188 27.1 5506 86.4
Pre stroke history,
Atrial fibrillation 256 42.4% 1507 24.4°
Prior stroke 252 40.7% 1308 20.9°
Transient ischemic attack 131 22.1% 754 12.3°
Diabetes 165 26.8} 1530 24.4"
Hypercholesterolemia 233 39.2% 2480 40.4°
Hypertension 477 73.57 4180 66.4"
Ischemic heart disease 192 32.17 1506 24.3°
Alcohol consumption 34 6.8 616 11.0f
Now or ever smoker 96 25.7¢ 2141 41.57
Clinical information on admission
Stroke type, n %
Hemorrhagic 125 18.0 758 11.9
Ischemic 489 70.6 5247 82.3
Undetermined/unknown 79 114 372 5.8
Stroke severity indicators
Arm weakness” 442 69.9” 3860 59.2°
Speech impairment® 459 71.8° 3476 56.0°
Incontinence in first 72 hrs 462 68.9° 1831 29.6°
Unable to walk”® 514 76.3° 3164 51.2°

Q1: 1% quartile, Q3: 3" quartile; mRS - modified Rankin Scale, ~on admission; *<1% missing/unknown
data; ° 2-<5% missing/unknown data; ~ 5-<10% missing/unknown data; 110-<20% missing/unknown
data; I <45% missing/unknown data;



Table 2: Associations between dementia status and processes of care indicators

Dementia No dementia
N=693 N=6377 OR 95% CI
n (%) n (%)

Treated in a stroke unit at any time 404 58.3 4504 70.6 0.58 0.49,0.68
Time dependent therapy
Received thrombolysis if ischemic stroke 24 58 504 11.1 0.50 0.33,0.76
Received thrombolysis within 60 minutes 13 542 140 27.8 3.07 1.34,7.07
Brain scan within 24 hours of stroke 613 90.7 5731 90.7 1.00 0.76,1.31
Nursing and allied health
Swallow screen/assessment prior to oral 404 58.3 3393 53.2 1.23 1.05,1.44
intake
Assessed within 48 hours of ED arrival

Physiotherapist 390 56.4 4432 69.7 0.56 0.48,0.66

Occupational therapist 282 46.8 3352 55.6 0.70 0.59,0.83

Speech therapist 447 715 4050 69.4 1.11 0.92,1.30
Social work assessment 315 57.5 2867 57.2 1.01 0.84,1.21
Dietitian if nutrition or hydration problems 114 64.4 588 75.9 0.58 0.41,0.82
Mood assessed 122 17.6 1508 23.7 0.69 0.56,0.85
Psychology assessment if mood impairment 1 26 46 123 0.19 0.03,1.45
Communication and preparation for
discharge
Team met with patient/family 604 87.2 5325 835 1.34 1.06,1.69
Goals set 279 40.3 4319 67.7 0.32 0.27,0.40
Received information on stroke 247 35.6 3776 59.2 0.38 0.32,0.45
Risk factor advice prior to discharge 89 23.0 2242 65.4 0.16 0.12,0.20
Care plan developed with team and patient 209 58.4 2092 62.5 0.84 0.68,1.05
Discharge summary to primary care 447 955 4686 94.7 1.19 0.76,1.88
physician
Carer needs assessed 95 57.2 357 55.9 1.06 0.75,1.49
Carer training provided 61 36.8 329 515 0.55 0.38,0.78
Secondary prevention medications prescribed
on discharge®

Antithrombotics 235 82.8 2790 96.4 0.18 0.12,0.26

Antihypertensives 235 62.2 2507 75.1 0.54 0.44,0.68

Lipid lowering medication 159 56.8 2430 84.5 0.24 0.19,0.31

OR: Odds ratio; Cl; Confidence Interval; Bold font: p<0.05; ED: Emergency Department; "if ischemic stroke for

antithrombotics & lipid lowering medications
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Table 3: Multivariable analyses of associations between dementia status and outcomes in hospital and at discharge

Dementia No dementia Adjusted OR° 95% ClI
N=693 N=6377
n (%) n (%)
Complications during admission
Aspiration pneumonia 94 136 358 5.6 1.21 0.86, 1.71
Deep vein thrombosis 2 0.29 37 0.6 0.58 0.12,2.76
Fall 54 7.8 296 4.6 1.48 0.98, 2.25
Fever 103 14.9 599 9.4 1.12 0.82, 1.54
Hemorrhagic transformation 23 3.3 161 25 1.01 0.54, 1.85
Atrial fibrillation — new onset 29 4.2 360 5.7 0.72 0.45, 1.17
New stroke 19 2.7 140 2.2 0.48 0.24,0.96
Stroke progression 83 12.0 509 8.0 0.76 0.54, 1.08
Urinary tract infection 73 105 338 5.3 0.86 0.60, 1.23
Seizure 25 3.6 153 2.4 0.99 0.57,1.72
Death and independence at discharge
Primary aim was palliative care 152 21.9 319 5.0 1.62 1.16, 2.27
Died in hospital 156 22.5 555 8.7 1.02 0.76, 1.38
Independent on discharge (MRS 0-2)" 53 9.9 3109 53.5f 0.31 0.20, 0.49
Hospital and discharge outcomes
Discharged to residential care (new admission) 56 10.4 140 24 2.36 1.50, 3.72
Discharged to inpatient rehabilitation 101 18.8 1707 29.3 0.39 0.29, 0.52
Received no ongoing rehabilitation” 337 87.1 2609 76.2 1.88 1.25,2.83
Co-efficient®  95% ClI
Length of stay” (median Q1, Q3) 6 3,11f 5 3,9+ -0.67 -1.41,0.73
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Bold font: p<0.05;*excluding deaths; ~outpatient or community (dementia 337/387 and no dementia 2609/3426); 1 <1% missing data; Cl- confidence interval; OR- odds
ratio; mRS- modified rankin scale; °adjusted for age, sex, independence prior to admission, stroke type and impairments on admission (stroke severity indicators inability to
walk, arm weakness, speech impairment on admission and incontinence within 72 hours), past history of stroke/transient ischemic attack, and hypertension
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Table 4: Associations between stroke unit status and outcomes (patients with dementia only)

Stroke Unit Care

Outcomes Yes No Adjusted 95% CI
N=404 N=289 ORe
n (%) n (%)
Complications
Aspiration pneumonia 55 13.6 39 135 1.11 0.62,2.00
Fall 35 8.7 19 6.6 1.71 0.70,4.13
Fever 65 16.1 38 145 1.35 0.76, 2.40
Hemorrhagic transformation 19 4.7 4 14 5.06 1.06,24.10
Atrial fibrillation — new onset 20 5.0 9 31 1.25 0.50,3.11
New stroke 6 150 13 5.0 0.57 0.15, 2.89
Stroke progression 32 7.9 51 17.7 0.36 0.19, 0.67
Urinary tract infection 42 10.4 31 10.7 1.38 0.75, 2.55
Seizure 18 4.5 7 24 1.80 0.63,5.13
Death and independence at discharge
Primary aim was palliative care 55 13.6 97 33.6 0.31 0.18,0.54
Died in hospital 68  16.8 88 305 0.55 0.34,0.89
Independent on discharge (MRS 0-2)" 41 122 12 6.0 1.74 0.51,5.91
Hospital and discharge outcomes
Discharged to residential care (new admission) 35 10.4 21 104 1.15 0.51,2.58
Discharged to inpatient rehabilitation 78  23.2 23 114 2.17 1.03,4.56
Received no ongoing rehabilitation® 190 82.6 147 93.6 0.24 0.08,0.72
Co-efficient® 95% ClI
Length of stay median” (median Q1, Q3) 6 311 6 210 1.0 -0.47,2.47

Bold font: p<0.05;*excluding deaths; ~inpatient, outpatient or community; T <1% missing data; Cl- confidence interval; OR- odds ratio; mRS- modified rankin scale;
°adjusted for age, sex, independence prior to admission, stroke type and impairments on admission (stroke severity factors including inability to walk, arm weakness, speech
impairment on admission and incontinence within 72 hours), past history of stroke/transient ischemic attack, and hypertension
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