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Abstract

Background: Discharge planning is recommended to optimise the transition from acute care to home for patients admitted with stroke.
Despite this guideline recommendation, many patients do not receive a discharge care plan. Also, there is limited evidence on factors
influencing the provision of discharge care plan post-stroke. We evaluated patient, clinical and system factors associated with receiving
a care plan on discharge from hospital back to the community after stroke. Methods: This was an observational cohort study of patients
with acute stroke who were discharged to the community between 2009–2013, using data from the Australian Stroke Clinical Registry
linked to hospital administrative data. For this analysis, we used merged dataset containing information on patient demographics, clinical
characteristics, and receipt of acute care processes. Multivariable logistic regression models were used to determine factors associated
with receiving a discharge care plan. Results: Among 7812 eligible patients (39 hospitals, median age 73 years, 44.7% female, 56.9%
ischaemic stroke), 47% received a care plan at discharge. The odds of receiving a discharge care plan increased over time (odds ratio
[OR] 1.39 per year, 95% CI 1.37–1.48), and varied between hospitals. Factors associated with receiving a discharge care plan included
greater socioeconomic position (OR 1.18, 95% CI 1.02–1.38), diagnosis of ischaemic stroke (OR 1.18, 95% CI 1.05–1.33), greater stroke
severity (OR 1.15, 95% CI 1.01–1.31), or being discharged on antihypertensive medication (OR 3.07, 95% CI 2.69–3.50). In contrast,
factors associated with a reduced odds of receiving a discharge care plan included being aged 85+ years (vs<85 years; OR 0.79, 95% CI
0.64–0.96), discharged on a weekend (OR 0.56, 95% CI 0.46–0.67), discharged to residential aged care (OR 0.48, 95% CI 0.39–0.60), or
being treated in a large hospital (>300 beds; OR 0.30, 95% CI 0.10–0.92). Conclusions: Implementing practices to target people who
are older, discharged to residential aged care, or discharged on a weekend may improve discharge planning and post-discharge care after
stroke.
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1. Introduction
Over two-thirds of survivors of stroke experience en-

during physical, cognitive, or emotional disability after dis-
charge from acute care [1]. With the majority of survivors
being discharged from acute care to the community [2], pa-
tients and caregivers face many challenges throughout post-
stroke recovery and rehabilitation. These include inade-
quate provision of information, unmet needs for equipment
and support services, and poor mental health [2–4]. Conse-
quently, overcoming barriers in the transition from hospital,
and planning for ongoing management in the community is
important to mitigate these challenges and the risk of ad-
verse events post-discharge.

The provision of a comprehensive discharge care plan,

that has been co-developed with the patient, after acute
stroke or transient ischaemic attack (TIA) is recommended
in the Australian clinical guidelines and standards [5].
However, nearly one third of patients in Australia do not
receive a care plan at discharge [6,7], compared to 96%
of patients in the United Kingdom [8]. The poor adher-
ence to discharge care planning guidelines in Australia is
of particular concern, given that many Australian survivors
of stroke report having unmet needs long-term after dis-
charge [9,10]. Moreover, many survivors are readmitted
to the hospital within the first 12 months following stroke
[11,12], potentially as a result of inadequate management
of risk factors [13] or suboptimal management of stroke re-
lated impairments and poor adherence to prevention medi-
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cations post-discharge [14]. Implementation of a compre-
hensive discharge care plan has the potential to reduce these
unmet needs and mitigate any adverse events in survivors
of stroke [15].

An understanding of the factors influencing the receipt
of discharge care plans in the acute stroke care setting is
necessary to guide improvements to this aspect of recom-
mended care. Prior research on factors associated with dis-
charge care planning after acute stroke has been limited to
the investigation of single or few factors [16–21]. We aimed
to comprehensively evaluate patient, clinical and system
factors associated with receiving a discharge care plan after
acute stroke/TIA in Australia.

2. Materials and Methods
2.1 Study Design, Setting and Participants

This was an observational cohort study of patients
with acute stroke or TIA admitted to one of 39 hospitals
that participated in the Australian Stroke Clinical Registry
(AuSCR) between 2009 and 2013. These hospitals cov-
ered rural and metropolitan regions of the states of Queens-
land, New South Wales, Victoria and Western Australia.
The AuSCR is a national clinical quality registry which
prospectively collects data for the purposes of monitoring
adherence to processes of care during for patients hospi-
talised with acute stroke/TIA [22]. Patient-level data from
the AuSCRwere linked with hospital admissions and emer-
gency presentations data, as part of the Stroke123 project
[23]. For the present analysis, we included AuSCR regis-
trants who were aged ≥18 years, had no missing data on
age, sex or type of stroke, and were discharged alive to the
community (home or residential aged care) from acute care
following stroke/TIA.

2.2 Stroke123 Linked Dataset
In the AuSCR, data are routinely collected on patient

characteristics, acute stroke care quality indicators (e.g.,
care plan received at discharge), hospital outcomes (e.g.,
in-hospital death, discharge destination), and patient out-
comes between 90 and 180 days after stroke/TIA (e.g.,
health-related quality of life). The hospital admissions
datasets contained information on dates of admission and
discharge, urgency of admission, socio-demographics (e.g.,
age, sex, residential postcode), healthcare funding source
(public or private) and International Statistical Classifi-
cation of Diseases and Related Health Problems, Tenth
Revision, Australian Modification (ICD-10-AM) diagno-
sis codes. The emergency presentation datasets included
sociodemographic data, date and time of presentation, ur-
gency of presentation (including triage category) and the
primary diagnosis.

2.3 Definition of Variables
Discharge care planning was defined as having docu-

mented evidence in the medical record that a patient, family

member or caregiver, has received a plan that outlines care
in the community post-discharge, developed in conjunction
with a multi-disciplinary care team [24]. It is also recom-
mended that a care plan contains information on: (1) risk
factor modification, (2) community support services and
contacts, (3) further rehabilitation or outpatient appoint-
ments, and (4) equipment needed for recovery [24].

Patient characteristics included sociodemographic in-
formation, e.g., age, sex and residential postcode. Socioe-
conomic position was derived from each patient’s postcode
of residence using quintiles of the Index of Relative So-
cioeconomic Advantage and Disadvantage (IRSAD) [25].
For the present analysis, socioeconomic position was clas-
sified as either disadvantaged (quintiles 1–2) or advantaged
(quintiles 3–5). Other patient-level clinical characteristics
included type of stroke, comorbidities, stroke severity, and
processes of care received. Type of stroke was based on
the diagnosis assigned by clinicians in the AuSCR. Comor-
bidities were derived from admission and emergency pre-
sentation data using ICD-10-AM diagnosis codes recorded
within a 5-year look-back period up until and including the
time of the stroke/TIA. Data on comorbidities were used
to calculate the Charlson Comorbidity Index (CCI), a mea-
sure of multimorbidity that is predictive of 1-year mortality
[26]. A patient’s inability to walk independently on admis-
sion to hospital was used as a validated, surrogate measure
of stroke severity [27].

System-level factors included hospital characteristics
(e.g., hospital location, bed size) and quality improvement
indicators (e.g., management in a stroke unit and discharge
on antihypertensive medication). Similar to the approach
used in previous studies involving the review of medical
records [6,7], a patient was assumed to have not received a
process of care if data were missing for that process of care.
Using the Accessibility and Remoteness Index of Australia
(ARIA+) [28], hospitals were classified as either metropoli-
tan (ARIA+ category 1) or regional (ARIA+ categories 2 or
3). The size of hospital (e.g., small or large) was delineated
based on having 300 or more beds, using information pro-
vided by the AuSCR office.

3. Statistical Analyses
Differences between patients who did and did not re-

ceive a discharge care planwere compared usingχ2 tests for
categorical variables and Mann-Whitney U tests for non-
parametric, continuous variables (normality of data deter-
mined using Shapiro-Wilk test).

Multilevel (hospital, patient) multivariable logistic re-
gression models, built using a parsimonious approach, were
used to determine the factors associated with receiving a
discharge care plan. Variables that reached a significance
level of ≤0.1 in univariable analyses were included in
the regression model. The only exceptions were year of
stroke/TIA, age, sex, type of stroke, ability to walk on ad-
mission and CCI, which were included priori. Standard
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Fig. 1. Final cohort selection process. Boxes shaded in grey indicate excluded registrants. TIA, Transient ischaemic attack.

techniqueswere used to check formulticollinearity between
independent variables, and a condition index of <25 was
considered acceptable. A standard two-tailed alpha value
of <0.05 was used and results were reported as odds ratios
(ORs) with corresponding 95% confidence intervals (CIs).
Data were analysed using Stata SE 16.0 (StataCorp, College
Station, Texas, USA).

4. Availability of Data
Due to ethical and legal restrictions, linked adminis-

trative data from this study cannot be shared. However,
aggregated data outputs and coding that support the find-
ings of this study are available from the corresponding au-
thor on reasonable request, following approval from the rel-
evant data custodians. Final linked data were available for
analysis in 2018, five years after initial applications for data
linkage.

5. Results
Of 15,482 AuSCR registrants admitted between

2009–2013 (median age 76 years, 46% female, 64% is-
chaemic stroke), 7812 (50.4%) were eligible for this study
(median age 73 years, 45% female, 57% ischaemic stroke;
Fig. 1). Forty-seven percent (N = 3675) of eligible patients

received a discharge care plan.
In univariable analyses, compared to patients who did

not receive a care plan, those who did were more often
younger, male, living in areas having socioeconomic ad-
vantage, or had a diagnosis of ischaemic stroke (Table 1).
Similarly, patients who received a care plan at discharge
were more often prescribed antihypertensive medications
at hospital discharge, but were significantly less often trans-
ferred from another hospital, discharged on a weekend, or
discharged to a residential aged care. Patients who did not
receive a care plan were more often treated in a regional or
large hospital than patients who did not receive a care plan.
Length of hospital stay was greater among patients who re-
ceived discharge planning (median 4 days), compared to
those who did not (median 3 days), although this difference
was not statistically significant. With the exception of dys-
lipidaemia, diabetes, and dementia, there was no significant
difference in the prevalence of comorbidities between those
who received discharge care plans and those who did not
(Table 2).

In multivariable models, factors associated with a
greater odds of receiving a discharge care plan included liv-
ing in areas of greater socioeconomic position (OR 1.18,
95%CI 1.02–1.38), having a clinical diagnosis of ischaemic
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Table 1. Patient, clinical and system characteristics, overall and by receipt of a care plan at discharge.

Total cohort
Discharge care plan provided

p-value aYes No

N = 7812 N = 3675 N = 4137

n (%) n (%) n (%)

Patient characteristics

Median age in years (Q1, Q3) 73.2 (62.6, 82.1) 72.9 (62.4, 81.6) 73.4 (62.7, 82.5) 0.014
Female 3489 (44.7) 1597 (43.5) 1892 (45.7) 0.043
Born in Australia 5068 (64.9) 2365 (64.4) 2703 (65.3) 0.363
Aboriginal or Torres Strait Islander 82 (1.1) 31 (0.85) 51 (1.2) 0.091
Interpreter required 300 (3.8) 147 (4.0) 153 (3.7) 0.489

Socioeconomic position b

Quintile 1 (Most disadvantaged) 1352 (17.3) 552 (15.0) 800 (19.3) <0.001
Quintile 2 1195 (15.3) 549 (14.9) 646 (15.6)
Quintile 3 1264 (16.2) 622 (16.9) 642 (15.5)
Quintile 4 1540 (19.7) 737 (20.1) 803 (19.4)
Quintile 5 (Least disadvantaged) 2461 (31.5) 1215 (33.1) 1246 (30.1)

Clinical characteristics

Type of stroke

Ischaemic stroke 4446 (56.9) 2198 (59.8) 2248 (54.3) <0.001
Intracerebral haemorrhage 560 (7.2) 259 (7.1) 301 (7.3)
Transient ischaemic attack 2492 (31.9) 1094 (29.8) 1398 (33.8)
Undetermined 314 (4.0) 124 (3.4) 190 (4.6)
Unable to walk on admission c,d 2721 (38.6) 1305 (38.4) 1416 (38.7) 0.735
Previous stroke 1522 (19.5) 738 (20.1) 784 (19.0) 0.208
In hospital stroke 202 (2.6) 97 (2.6) 105 (2.5) 0.778

Processes of care

Treated in a stroke unit 5991 (76.7) 2795 (76.1) 3196 (77.3) 0.211
Transferred from another hospital 776 (9.9) 316 (8.6) 460 (11.1) <0.001
Thrombolysis, if ischaemic 381 (4.9) 235 (6.4) 146 (3.5) <0.001
Discharged on antihypertensives 5200 (66.6) 2827 (76.9) 2373 (57.4) <0.001
Discharged on a weekend 919 (11.8) 320 (8.7) 599 (14.5) <0.001
Discharged to aged care 844 (10.8) 323 (8.8) 521 (12.6) <0.001

Length of stay e

Median length of stay in days (Q1, Q3) 4 (2, 6) 4 (2, 6) 3 (2, 6) 0.923
Short length of stay (<5 days) 3007 (39.4) 1430 (38.9) 1577 (39.9) 0.401

Hospital characteristics

Regional hospital (N = 16 hospitals) 1472 (18.8) 526 (14.3) 946 (22.9) <0.001
Teaching hospital (N = 10 hospitals) 3337 (42.7) 1586 (43.2) 1751 (42.3) 0.459
Large hospital (>300 beds; N = 22 hospitals) 6134 (78.5) 2836 (77.2) 3298 (79.7) 0.006
Q1, 25th percentile, Q3, 75th percentile.
a p-value is based on chi-square test; b Defined using the Index of Relative Socioeconomic Advantage and Disadvantage;
c Validated indicator of stroke severity; d 9.7% missing data; e 2.3% missing data.

stroke (OR 1.18, 95% CI 1.05–1.33), being unable to walk
on admission (i.e., more severe stroke, OR 1.15, 95% CI
1.01–1.31), and being discharged on antihypertensive med-
ication (OR 3.07, 95% CI 2.69–3.50; Table 3). Similarly,
the odds of receiving a discharge care plan increased over
time (OR 1.39 per year, 95% CI 1.37–1.48). In contrast,
factors associated with a reduced odds of receiving a care
plan included being aged ≥85 years (vs <85 years; OR

0.79, 95% CI 0.64–0.96), being treated in a large hospi-
tal (OR 0.30, 95% CI 0.10–0.92), and being discharged on
a weekend (OR 0.56, 95% CI 0.46–0.67) or to residential
aged care (OR 0.48, 95% CI 0.39–0.60). Of all the comor-
bidities investigated, only a history of angina was associ-
ated with the odds of receiving a discharge care plan (OR
0.75, 95% CI 0.64–0.88). Having a greater CCI was not
associated with receiving a discharge care plan.
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Table 2. Prevalence of comorbidities, overall and by receipt of a care plan at discharge.

Comorbidities
Total cohort

Discharge care plan provided
p-value aYes No

N = 7812 N = 3675 N = 4137

n (%) n (%) n (%)

Hypertension 4931 (63.1) 2330 (63.4) 2601 (62.9) 0.628
Atrial fibrillation 2001 (25.6) 959 (26.1) 1042 (25.2) 0.359
Angina 1381 (17.7) 622 (16.9) 759 (18.4) 0.100
Dyslipidaemia 1297 (16.6) 647 (17.6) 650 (15.7) 0.025
Carotid stenosis 470 (6.0) 223 (6.1) 247 (6.0) 0.856
Myocardial infarction 793 (10.2) 381 (10.4) 412 (10.0) 0.551
Congestive heart failure 744 (9.5) 348 (9.5) 396 (9.6) 0.877
Smoking 1710 (21.9) 835 (22.7) 875 (21.2) 0.094
Obesity 334 (4.3) 160 (4.4) 174 (4.2) 0.747
Diabetes 1310 (16.8) 658 (18.0) 652 (15.8) 0.011
Hemiplegia 2888 (37.0) 1370 (37.3) 1518 (36.7) 0.592
Liver disease 51 (0.7) 24 (0.7) 27 (0.7) 0.998
Cancer 780 (10.0) 376 (10.2) 404 (9.8) 0.493
Connective tissue disease 103 (1.3) 52 (1.4) 51 (1.2) 0.481
Human immunodeficiency virus 7 (0.1) <5b <5b 0.824
Peptic ulcer disease 180 (2.3) 86 (2.3) 94 (2.3) 0.842
Peripheral vascular disease 282 (3.6) 134 (3.7) 148 (3.6) 0.871
Chronic renal disease 745 (9.5) 348 (9.5) 397 (9.6) 0.849
Chronic pulmonary disease 600 (7.7) 297 (8.1) 303 (7.3) 0.210
Dementia 479 (6.1) 192 (5.2) 287 (6.9) 0.002

Overall comorbidity category

None (CCI = 0) 4246 (54.4) 1964 (53.4) 2282 (55.2) 0.333
Moderate (CCI = 1) 1304 (16.7) 611 (16.7) 693 (16.8)
Severe (CCI = 2) 879 (11.3) 430 (11.7) 449 (10.9)
Very severe (CCI ≥3) 1383 (17.7) 670 (18.2) 713 (17.2)
CCI, Charlson Comorbidity Index score.
a p-value is based on chi-square test. b Cell sizes less than 5 are suppressed for confidentiality
purposes.

6. Discussion

In this study we identified patient-, process- and
system-level factors associated with the provision of dis-
charge care plan after stroke. In particular, our main finding
that the day of discharge (weekend), discharge destination
(residential aged care facility), and size of hospital (large,
metropolitan) reduced the likelihood of receiving recom-
mended discharge care plans was of concern. We also found
that less than half of patients received a discharge care plan
following stroke, indicating variations in the standard of
management of stroke. Given the association of such varia-
tions with adverse long-term outcomes, such as death, poor
quality of life, and more unmet needs [3,29,30], addressing
the identified factors warrants urgent attention.

Reasons for preferential provision of care plans to pa-
tients with ischaemic stroke are currently unclear, and may
be due to physician concern about bleeding resulting from
these patients being discharged on single or dual antiplatelet

therapy [31,32]. Those who were prescribed antihyperten-
sive medications at discharge in our cohort also had greater
odds of receiving a discharge care plan. This indicates that
hospitals which engage in routine discharge care planning
for their patients are also more likely to adhere to other
evidence-based practices for stroke, such as the provision
of preventive medicines at discharge.

Patients aged≥85 years are less likely to receive a care
plan after acute stroke. Although all patients with stroke
should receive guideline-recommended care irrespective of
their age, there is evidence from an earlier study to suggest
that being older is associated with sub-optimal provision
of evidence-based care after stroke [33]. Cognitive decline
in very elderly patients may underpin the clinician reason-
ing for not providing appropriate preventionmanagement in
older patients with stroke [34]. It is also possible that older
patients are more likely to be receiving ongoing care from
their regular healthcare practitioners, and may not require a
discharge care plan. Nonetheless, discharge care planning
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Table 3. Factors associated with receiving a care plan at discharge after stroke/TIA.

Variables
Univariable Multivariable

N = 7030 a N = 7030 a

OR (95% CI) OR (95% CI) p-value

Age in years

<65 Reference Reference
65–74 0.99 (0.87–1.12) 0.86 (0.73–1.01) 0.065
75–84 0.99 (0.87–1.12) 0.88 (0.74–1.03) 0.112
85+ 0.85 (0.74–0.98) 0.79 (0.64–0.97) 0.021
Female 0.92 (0.83–1.01) 0.98 (0.87–1.10) 0.681
Year of stroke/TIA (per year) 1.26 (1.21–1.32) 1.39 (1.31–1.48) <0.001
Aboriginal and Torres Strait Islander 0.76 (0.48–1.22) 0.89 (0.49–1.63) 0.711
Greater socioeconomic position b 1.32 (1.19–1.46) 1.19 (1.02–1.38) 0.025
Ischaemic stroke 1.22 (1.11–1.34) 1.18 (1.05–1.33) 0.005
Unable to walk on admission c 0.98 (0.89–1.08) 1.16 (1.02–1.32) 0.022

Comorbidities

CCI (per score) 1.02 (0.99–1.04) 1.02 (0.98–1.05) 0.321
Angina 0.91 (0.80–1.03) 0.74 (0.64–0.88) <0.001
Dyslipidaemia 1.16 (1.03–1.32) 1.06 (0.90–1.24) 0.489
Smoking 1.07 (0.96–1.20) 0.97 (0.84–1.12) 0.681
Diabetes 1.17 (1.03–1.33) 0.95 (0.79–1.13) 0.544
Dementia 0.76 (0.62–0.92) 1.07 (0.82–1.39) 0.620
Management in a large (300+ bed) hospital 0.90 (0.80–1.01) 0.30 (0.10–0.92) 0.035
Rural/regional hospital 0.57 (0.51–0.65) 0.32 (0.10–1.02) 0.054
Transferred from another hospital 0.77 (0.66–0.91) 1.16 (0.95–1.43) 0.143
Discharged on a weekend 0.61 (0.52–0.71) 0.56 (0.46–0.67) <0.001
Discharged on antihypertensive agents 2.39 (2.15–2.65) 3.07 (2.69–3.50) <0.001
Discharged to aged care 0.67 (0.57–0.78) 0.48 (0.39–0.60) <0.001
OR, odds ratio obtained for a logistic regression model; CI, confidence interval; TIA, transient
ischaemic attack; CCI, Charlson Comorbidity Index.
a Analyses restricted to only participants with no missing data; b Quintiles 3–5 of the Index of
Relative Socioeconomic Advantage and Disadvantage; c Validated indicator of stroke severity.

should be tailored to the individual needs and goals of each
patient and is considered to have significant benefit, and
minimal harm for all patients, irrespective of age [5].

Patients who are discharged on a weekend less often
receive a care plan at the time of hospital discharge than
those discharged during the week, as do those discharged
to an aged care facility [19]. Discharge processes for pa-
tients with stroke may be particularly sensitive to resourc-
ing deficits on weekends, as care planning requires inter-
actions between a diverse range of healthcare profession-
als from the multidisciplinary team. For those transition-
ing to residential aged care, there are particular challenges
for patients and their families [35]. Barriers include, dif-
ficulties in coordinating a suitable time to meet with the
patient, their family, and care staff, as previously reported
[18]. Consequently, a reduced availability of the patient’s
family while organising the transition to aged care may be a
possible explanation as to why discharge care planning was
not received. However, as we did not collect data on pre-
stroke living arrangements, we could not explore whether

there were any differences in the receipt of care plans be-
tween patients being discharged to an aged care facility for
the first time and those returning to residential care after
their stroke. We are unable to explain why large hospitals
are less likely to provide a care plan at discharge. Further
research is required to understand differences in the provi-
sion of discharge care planning based on hospital size.

A strength of this study was the use of a comprehen-
sive linked dataset that allowed the investigation of many
variables which would not have been possible for a study
involving a single data source. Despite this, not all rele-
vant factors were captured in the dataset, such as in-hospital
complications, more sensitive measures of stroke severity
(e.g., National Institutes of Health Stroke Scale), measures
of pre- and post-stroke disability, and other pre-stroke vari-
ables such as living arrangements. Even though hospitals
submit information to the AuSCR based on defined crite-
ria, there is still an overall lack of standardisation for what
is considered a “discharge care plan” (i.e., some hospitals
may require different levels of documentation before this
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variable is considered to be a “yes”). Therefore, our re-
sults should be interpreted with caution in the context of
these discrepancies. We acknowledge the limitations of us-
ing historical administrative data from 2009 to 2013, as
they may not reflect the most contemporaneous practices
for discharge care planning for acute stroke. However,
adherence to discharge care planning is still sub-optimal
based on more recent AuSCR and audit data [6,7]. Our
study is also limited by lack of data on other important fac-
tors, such as marital status, thrombolysis, discharge on an-
tiplatelet or anticoagulant agents, and the presence of apha-
sia or dysarthria. Also, our measure of stroke severity,
i.e., inability to walk on admission, may not reflect severity
symptoms after treatment.

Several opportunities for future research exist in this
area. Understanding clinical interpretations and application
of current recommendations for discharge care planning
will help to determine the underlying causes of inequitable
discharge care (e.g., misinterpretation of the guidelines,
need for clinician education, resource deficits), so that
these areas can be targeted in future quality improvement
projects. Whilst barriers and enablers of effective discharge
care have been examined in the past, only staff from “high
performing” hospitals with outstanding adherence to indi-
cators of discharge care were interviewed [18]. In order to
gain a more complete understanding of how the current dis-
charge care planning recommendations are utilised, a vari-
ety of acute care staff from hospitals with varied adherence
to indicators of discharge care should be recruited for future
qualitative studies.

7. Conclusions
We have identified important factors that should be

considered to improve discharge care planning processes
after acute hospital care for stroke. Further research is
needed to identify the best practices for delivering discharge
care planning for all patients with stroke in the acute care
environment. The most important aspect for future direc-
tions in this area will be to gather input from relevant stake-
holders, such as patients and carers, clinicians, policy mak-
ers, and researchers. In this way, we can obtain different
perspectives in order to optimise discharge care planning
and ensure all patients with stroke are afforded this impor-
tant process of care.

Abbreviations
AuSCR, Australian Stroke Clinical Registry; ARIA+,

Accessibility and Remoteness Index of Australia; CCI,
Charlson Comorbidity Index; CI, Confidence Interval; IR-
SAD, Index of Relative Socioeconomic Advantage and
Disadvantage; ICD-10-AM, International Statistical Clas-
sification of Diseases and Related Health Problems, Tenth
Revision, Australian Modification; NHMRC, National
Health and Medical Research Council; OR; Odds ratio;
TIA, Transient ischaemic attack.

Author Contributions
EP undertook data analysis and prepared the first draft

of the manuscript. MTO and MFK were responsible for the
conceptualization and supervision of data analysis. DAC,
NEA and MFK were responsible for data acquisition. LLD
assisted with data analysis. DAC, LLD, TP, NEA, VS,
AGT and NAL reviewed and edited the manuscript for in-
tellectual content. All authors reviewed and approved the
final version of the manuscript.

Ethics Approval and Consent to Participate
Data are deidentified after linkage, and no individual

patient consent has been obtained since the project is using
the data for secondary purpose. Ethics approvals for the
Stroke123 project were obtained from ethics committees at
Monash University (CF13/1303 – 2013000641), the New
South Wales Ministry of Health (HREC/14/CIPHS/66),
the Western Australian Department of Health (#2015/33),
and Metro South Health (HREC/13/QPAH/31). Approvals
were also obtained from each data custodian to permit the
access and linkage of health information in this project
[36]. Specific approvals for the current research study
were sought from the New South Wales Ministry of Health
(2021UMB0606) and the Western Australian Department
of Health.

Acknowledgment
We thank members of the Australian Stroke Clinical

Registry (AuSCR) Steering Committee and staff from the
George Institute for Global Health and the Florey Insti-
tute of Neuroscience and Mental Health who manage the
AuSCR (Supplementary Material). We also thank the
hospital clinicians (SupplementaryMaterial) and patients
who contribute data to the AuSCR. We acknowledge the
staff of Departments of Health in Queensland, New South
Wales, Victoria and Western Australia who undertook the
data linkage for this project and each state data collection
agency that provided access to these data.

Funding
The study was funded as part of the National Health

and Medical Research Council (NHMRC) Stroke123 Part-
nership Grant (1034415), with partnership funding from
Monash University, Queensland Health and the Stroke
Foundation (Australia). The AuSCR, during the period of
data used in this research, received funding from the Flo-
rey Institute of Neuroscience and Mental Health, the Stroke
Foundation (Australia), consumer and industry donations.
The following authors receive Research Fellowship sup-
port from the NHMRC: MFK (1109426), NEA (1072053),
AGT (1042600), DAC (1063761 co-funded Heart Founda-
tion, 1154273), and NAL (1112158). LLD is supported by a
Research Training Program scholarship from the Australian
Government.

7

https://www.imrpress.com


Conflict of Interest
DAC reports educational grants from Boehringer In-

gelhiem, Ipsen, Amgen, and Medtronic paid to her institu-
tion; and is the Data Custodian for AuSCR. AGT is a board
member of the Stroke Foundation and prior member of the
AuSCR Steering Committee. DAC and NAL are members
of the AuSCR Steering Committee. MFK is a member of
the AuSCR Management Committee. NEA is a member of
the AuSCR Research Task Group. All other authors report
no potential conflicts of interest with respect to the research,
authorship and/or publication of this article.

Supplementary Material
Supplementary material associated with this article

can be found, in the online version, at https://doi.org/10.
31083/j.rcm2310328.

References
[1] English C, Bowen A, Hébert D, Bernhardt J. Rehabilitation after

stroke: evidence, practice, and new directions.Warlow’s Stroke:
Practical Management. 2019; 867–877.

[2] Kokorelias KM, Lu FKT, Santos JR, Xu Y, Leung R, Cameron
JI. “Caregiving is a full‐time job” impacting stroke caregivers’
health and well‐being: a qualitative meta‐synthesis. Health &
Social Care in the Community. 2020; 28: 325–340.

[3] Andrew NE, Busingye D, Lannin NA, Kilkenny MF, Cadil-
hac DA. The Quality of Discharge Care Planning in Acute
Stroke Care: Influencing Factors and Association with Postdis-
charge Outcomes. Journal of Stroke and Cerebrovascular Dis-
eases. 2018; 27: 583–590.

[4] Zawawi N, Aziz N, Fisher R, Ahmad K, Walker MF. The unmet
needs of stroke survivors and stroke caregivers: a systematic
narrative review. Journal of Stroke Cerebrovasc Disease. 2020;
29: 104875.

[5] Stroke Foundation. Clinical Guidelines for Stroke Management.
2021. Available at: https://informme.org.au/Guidelines/Clinica
l-Guidelines-for-Stroke-Management (Accessed: 1 February
2022)

[6] Stroke Foundation. National Stroke Audit - Acute Services Re-
port 2019. 2019. Available at: https://informme.org.au/stroke-d
ata/acute-audits (Accessed: 1 February 2022).

[7] Breen SCD, Lannin NA, Kim J, Dalli L, Anderson CS, Kilkenny
M, et al. The Australian Stroke Clinical Registry Annual Report
2019. Volume 1. Acute Care Provision. The Florey Institute of
Neuroscience and Mental Health. 2020.

[8] Sentinel Stroke National Audit Programme. SS-
NAP Core Dataset 5.0.0. 2021. Available at: https:
//www.strokeaudit.org/SupportFiles/Documents/Clinica
l-Datasets-and-Help-Notes/SSNAP-Core-Dataset-5-0-0.aspx
(Accessed: 17 January 2022).

[9] Andrew NE, KilkennyM, Naylor R, Purvis T, Lalor E, Moloczij
N, et al. Understanding Long-Term Unmet Needs in Australian
Survivors of Stroke. International Journal of Stroke. 2014; 9:
106–112.

[10] Olaiya MT, Cadilhac DA, Kim J, Nelson MR, Srikanth VK, An-
drew NE, et al. Long-term unmet needs and associated factors
in stroke or TIA survivors: An observational study. Neurology.
2017; 89: 68–75.

[11] Kilkenny MF, Dewey HM, Sundararajan V, Andrew NE, Lan-
nin N, Anderson CS, et al. Readmissions after stroke: linked
data from the Australian Stroke Clinical Registry and hospital
databases. Medical Journal of Australia. 2015; 203: 102–106.

[12] Olaiya MT, Sodhi-Berry N, Dalli LL, Bam K, Thrift AG,
Katzenellenbogen JM, et al. The Allure of Big Data to Improve
Stroke Outcomes: Review of Current Literature. Current Neu-
rology and Neuroscience Reports. 2022; 22: 151–160.

[13] OlaiyaMT, Cadilhac DA, Kim J, NelsonMR, Srikanth VK, Ger-
raty RP, et al. Community-Based Intervention to Improve Car-
diometabolic Targets in Patients with Stroke. Stroke. 2017; 48:
2504–2510.

[14] Lichtman JH, Leifheit-Limson EC, Jones SB,Watanabe E, Bern-
heim SM, Phipps MS, et al. Predictors of hospital readmission
after stroke: a systematic review. Stroke. 2010; 41: 2525–2533.

[15] Gonçalves‐Bradley DC, Lannin NA, Clemson LM, Cameron
ID, Shepperd S. Discharge planning from hospital. Cochrane
Database of Systematic Reviews. 2016; 2016: CD000313.

[16] Nickles A, Fiedler J, Roberts S, Lyon-Callo S, Hurst R, Reeves
M. Compliancewith the Stroke Education PerformanceMeasure
in the Michigan Paul Coverdell National Acute Stroke Registry.
Stroke. 2013; 44: 1459–1462.

[17] Starr JB, Becker KJ, Tirschwell DL. Weekend Discharge and
Stroke Quality of Care: Get with the Guidelines-Stroke Data
from a Comprehensive Stroke Center. Journal of Stroke and
Cerebrovascular Diseases. 2016; 25: 2962–2967.

[18] Cadilhac DA, Andrew NE, Stroil Salama E, Hill K, Middleton
S, Horton E, et al. Improving discharge care: the potential of a
new organisational intervention to improve discharge after hos-
pitalisation for acute stroke, a controlled before–after pilot study.
BMJ Open. 2017; 7: e016010.

[19] Kilkenny MF, Lannin NA, Levi C, Faux SG, Dewey HM, Grim-
ley R, et al. Weekend hospital discharge is associated with sub-
optimal care and outcomes: an observational Australian Stroke
Clinical Registry study. International Journal of Stroke. 2019;
14: 430–438.

[20] Purvis T, Kilkenny MF, Middleton S, Cadilhac DA. Influence
of stroke coordinators on delivery of acute stroke care and hos-
pital outcomes: an observational study. International Journal of
Stroke. 2018; 13: 585–591.

[21] DwyerM, Francis K, PetersonGM, FordK,Gall S, PhanH, et al.
Regional differences in the care and outcomes of acute stroke pa-
tients in Australia: an observational study using evidence from
the Australian Stroke Clinical Registry (AuSCR). BMJ Open.
2021; 11: e040418.

[22] Cadilhac DA, Lannin NA, Anderson CS, Levi CR, Faux S, Price
C, et al. Protocol and Pilot Data for Establishing the Australian
Stroke Clinical Registry. International Journal of Stroke. 2010;
5: 217–226.

[23] Andrew NE, Sundararajan V, Thrift AG, Kilkenny MF,
Katzenellenbogen J, Flack F, et al. Addressing the challenges
of cross-jurisdictional data linkage between a national clinical
quality registry and government-held health data. Australian and
New Zealand Journal of Public Health. 2016; 40: 436–442.

[24] AuSCR Office. AuSCR Data Dictionary. 2021. Available
at: https://auscr.com.au/resources-for-hospitals/hospital-resou
rces-section/data-dictionary/ (Accessed: 28 March 2022).

[25] Australian Bureau of Statistics. 2033.0.55.001 - Census
of Population and Housing: Socio-Economic Indexes
for Areas (SEIFA), Australia, 2016. 2018. Available at:
https://www.abs.gov.au/ausstats/abs@.nsf/Lookup/by%20S
ubject/2033.0.55.001~2016~Main%20Features~IRSAD~20
(Accessed: 14 February 2022).

[26] Goldstein LB, Samsa GP, Matchar DB, Horner RD. Charlson
Index Comorbidity Adjustment for Ischemic Stroke Outcome
Studies. Stroke. 2004; 35: 1941–1945.

[27] Counsell C, Dennis M,McDowall M,Warlow C. Predicting out-
come after acute and subacute stroke: development and valida-
tion of new prognostic models. Stroke. 2002; 33: 1041–1047.

[28] The Department of Health. Accessibility Remote-

8

https://doi.org/10.31083/j.rcm2310328
https://doi.org/10.31083/j.rcm2310328
https://informme.org.au/Guidelines/Clinical-Guidelines-for-Stroke-Management
https://informme.org.au/Guidelines/Clinical-Guidelines-for-Stroke-Management
https://informme.org.au/stroke-data/acute-audits
https://informme.org.au/stroke-data/acute-audits
https://www.strokeaudit.org/SupportFiles/Documents/Clinical-Datasets-and-Help-Notes/SSNAP-Core-Dataset-5-0-0.aspx
https://www.strokeaudit.org/SupportFiles/Documents/Clinical-Datasets-and-Help-Notes/SSNAP-Core-Dataset-5-0-0.aspx
https://www.strokeaudit.org/SupportFiles/Documents/Clinical-Datasets-and-Help-Notes/SSNAP-Core-Dataset-5-0-0.aspx
https://auscr.com.au/resources-for-hospitals/hospital-resources-section/data-dictionary/
https://auscr.com.au/resources-for-hospitals/hospital-resources-section/data-dictionary/
https://www.abs.gov.au/ausstats/abs@.nsf/Lookup/by%20Subject/2033.0.55.001~2016~Main%20Features~IRSAD~20
https://www.abs.gov.au/ausstats/abs@.nsf/Lookup/by%20Subject/2033.0.55.001~2016~Main%20Features~IRSAD~20
https://www.imrpress.com


ness Index of Australia (Aria) Review Analysis Of
Areas of Concern–Final Report. 2011. Available at:
https://www1.health.gov.au/internet/publications/publishi
ng.nsf/Content/ARIA-Review-Report-2011~ARIA-Review-R
eport-2011-2~ARIA-Review-Report-2011-2-2-3 (Accessed:
12 January 2022).

[29] Cadilhac DA, Andrew NE, Lannin NA, Middleton S, Levi CR,
Dewey HM, et al. Quality of Acute Care and Long-TermQuality
of Life and Survival: The Australian Stroke Clinical Registry.
Stroke. 2017; 48: 1026–1032.

[30] Evans A, Perez I, Harraf F, Melbourn A, Steadman J, Donaldson
N, et al. Can differences in management processes explain dif-
ferent outcomes between stroke unit and stroke-team care? The
Lancet. 2001; 358: 1586–1592.

[31] Marsden K, Mak HY, Crooks CP, Pankaj P, Nguyen T,
Tirschwell D. A Clinical Update on Antiplatelet Therapy in Sec-
ondary Prevention of Ischemic Stroke. Current Cardiology Re-
ports. 2021; 23: 145.

[32] Condello F, Liccardo G, Ferrante G. Clinical Effects of Dual

Antiplatelet Therapy or Aspirin Monotherapy after Acute Minor
Ischemic Stroke or Transient Ischemic Attack: a Meta-Analysis.
Current Pharmaceutical Design. 2021; 27: 4140–4146.

[33] Luker JA, Wall K, Bernhardt J, Edwards I, Grimmer-Somers
KA. Patients’ age as a determinant of care received following
acute stroke: a systematic review. BMC Health Services Re-
search. 2011; 11: 161.

[34] Moroney JT, Tseng CL, Paik MC, Mohr J, Desmond DW. Treat-
ment for the secondary prevention of stroke in older patients: the
influence of dementia status. Journal of the American Geriatrics
Society. 1999; 47: 824–829.

[35] Cheek J, Ballantyne A. Coping with crisis: HowAustralian fam-
ilies search for and select an aged care facility for a family mem-
ber upon discharge from an acute care setting. Contemporary
Nurse. 2001; 10: 12–20.

[36] Kilkenny MF, Kim J, Andrew NE, Sundararajan V, Thrift AG,
Katzenellenbogen JM, et al. Maximising data value and avoid-
ing data waste: a validation study in stroke research. Medical
Journal of Australia. 2019; 210: 27–31.

9

https://www1.health.gov.au/internet/publications/publishing.nsf/Content/ARIA-Review-Report-2011~ARIA-Review-Report-2011-2~ARIA-Review-Report-2011-2-2-3
https://www1.health.gov.au/internet/publications/publishing.nsf/Content/ARIA-Review-Report-2011~ARIA-Review-Report-2011-2~ARIA-Review-Report-2011-2-2-3
https://www1.health.gov.au/internet/publications/publishing.nsf/Content/ARIA-Review-Report-2011~ARIA-Review-Report-2011-2~ARIA-Review-Report-2011-2-2-3
https://www.imrpress.com

	1. Introduction
	2. Materials and Methods
	2.1 Study Design, Setting and Participants
	2.2 Stroke123 Linked Dataset
	2.3 Definition of Variables

	3. Statistical Analyses
	4. Availability of Data
	5. Results
	6. Discussion
	7. Conclusions
	Abbreviations
	Author Contributions
	Ethics Approval and Consent to Participate
	Acknowledgment
	Funding
	Conflict of Interest
	Supplementary Material

