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Abstract

Objectives: Individuals living in rural areas have comparatively less access to acute stroke care than their urban counterparts.
Understanding the local barriers and facilitators to the use of current best practice for acute stroke may inform efforts to
reduce this disparity.

Methods: A qualitative study featuring semi-structured interviews and focus groups was conducted in the Australian state
of Tasmania. Clinical staff from a range of disciplines involved in acute stroke care were recruited from three of the state’s
four major public hospitals (one urban and two rural). A semi-structured interview guide based on the findings of an earlier
quantitative study was used to elicit discussion about the barriers and facilitators associated with providing acute stroke care.
An inductive process of thematic analysis was then used to identify themes and subthemes across the data set.

Results: Two focus groups and five individual interviews were conducted. Four major themes were identified from analysis
of the data: systemic issues, clinician factors, additional support and patient-related factors. Acute stroke care within the
study’s urban hospital was structured and comprehensive, aided by the hospital’s acute stroke unit and specialist nursing
support. In contrast, care provided in the study’s rural hospitals was somewhat less comprehensive, and often constrained
by an absence of infrastructure or poor access to existing resources.

Conclusion: The identified factors help to characterise acute stroke care within urban and rural hospitals and will assist
quality improvement efforts in Tasmania’s hospitals.
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Regrettably, the care processes which comprise the
Clinical Care Standard are not used ubiquitously, with indi-
viduals in Australia’s rural areas seemingly having inferior
access to acute stroke care.”!? In order to begin to address
this disparity, it is necessary to understand the factors which
may influence clinicians’ ability to provide care in line with
what is considered current best practice.!' Moloczij et al.'?
interviewed nursing and medical staff in a regional Victorian
hospital, finding that the clinicians’ main barrier to using tel-
emedicine consults with metropolitan centres was their scep-
ticism of the use of thrombolysis. This study and several
others in the area of acute stroke'® have been exclusively
concerned with the delivery of thrombolysis. Very few stud-
ies have examined the factors influential to acute stroke
management in its entirety,'* and fewer still have looked at
how such factors may differ between urban and rural con-
texts. The aim of this study was to interview clinicians
located in urban and rural settings, to determine which fac-
tors influence their ability and willingness to provide guide-
line-recommended acute stroke care.

Methods
Study design

This qualitative study was undertaken as part of a broader,
mixed method sequential explanatory study. Semi-structured
interviews and focus groups were used to explore with clini-
cians the barriers and facilitating factors they experience
when providing acute stroke care, and whether there are dif-
ferences between urban and rural settings.

Participants and settings

This study took place in the Australian state of Tasmania,
which has an estimated population of 528,000."> Tasmania
has four tertiary level health care centres, the largest of which
is the Royal Hobart Hospital (RHH), with a maximum capac-
ity of 470 beds.'® The Launceston General Hospital (LGH),
with 300 beds, serves much of the state’s north and north
east.!” Both the LGH and RHH have neurology staff on-site.
The Mersey Community Hospital (MCH) and North West
Regional Hospital (NWRH) are smaller rural hospitals with
capacities of 100 and 160 beds, respectively.'® Acute stroke
cases presenting to the MCH and NWRH are handled by gen-
eral medical physicians. In Australia, regions are classified in
terms of their remoteness using the Accessibility/Remoteness
Index for Australia 2011 (ARIA+) system, based on access
to services.'? According to this system, the MCH and NWRH
are in ‘outer regional’ areas, while the LGH and RHH are
situated in ‘inner regional’ areas. For the purpose of this
study, the MCH and NWRH were regarded as ‘rural’ hospi-
tals, while the RHH is referred to as an ‘urban’ hospital.
Participants were purposefully selected clinical staff from
the RHH, MCH and NWRH. Clinicians from the LGH were
not recruited for this study; the researchers were primarily

concerned with describing the contrast between urban and rural
settings, as opposed to the experience of acute stroke care
within all four of Tasmania’s hospitals. In order to be consid-
ered for recruitment, clinicians were required to be involved in
the delivery of ‘acute stroke care’ as defined by the Australian
Commission on Safety and Quality in Health Care’s Acute
Stroke Clinical Care Standard.® These included clinicians from
arange of health professions, including general medicine, neu-
rology, nursing, pharmacy and physiotherapy.

Staff specialists at all three hospitals were contacted via
email and asked for details of a regular meeting in their hos-
pitals which would be an appropriate forum for conducting a
focus group. Staff specialists were also asked to nominate
potential participants to be involved in individual interviews.
Those nominated were contacted and asked to participate in
interviews, and to nominate any other clinicians with rele-
vant experience in the provision of acute stroke care.
Participants were given the option of participating in a focus
group, interview or both. Those who agreed to participate in
either a focus group or interview provided their written con-
sent after being provided with an information sheet outlining
the aims of the study. All focus groups and interviews were
conducted in meeting rooms inside the participants’ place of
work. No individuals other than the researcher and partici-
pants were present during focus groups and interviews.

Data collection

A semi-structured interview guide was used to elicit discus-
sion in both focus groups and interviews (Supplemental
Material 1). The interview guide was based on the care pro-
cesses which comprise the abovementioned Clinical Care
Standard,? and are detailed in Table 1.2° For each care process,
the lead researcher (M.D., a male PhD candidate) asked par-
ticipants for an explanation of how the process worked, and a
description of the factors that helped or hindered this. All
interviews and focus groups were audio recorded and tran-
scribed verbatim by a third party. The lead researcher used
field notes and memos written following focus groups and
interviews to advance and contextualise data analysis. Data
collection ceased once data saturation was achieved (i.e. when
the barriers or facilitators that emerged from the data became
repetitive and there were no more new findings). Reporting of
the data was guided by the consolidated criteria for reporting
qualitative research (COREQ) (Supplemental Material 2).

Data analysis

The researchers used an inductive approach to thematic anal-
ysis, in accordance with the six phases described by Braun
et al.?! This began with the lead researcher reading and re-
reading the transcripts making initial analytical observations
about the data. Coding was data-driven and the initial coding
helped to organise the data into meaningful groups. Coding
was through the software programme NVivo version 12.7
The codes were then sorted to form themes and subthemes.
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Table |. Care processes discussed during focus groups and Table 2. Participant characteristics.
interviews.
Interviews Urban Rural
e Transport to a hospital able to provide thrombolysis
e Thrombolysis in ischaemic stroke (with exclusions) Male - I
e Presentation and intravenous thrombolysis within 4.5h of Female 3 l
symptom onset Pharmacists | |
e Thrombolysis within 60 min of hospital arrival Senior nurse | -
e Time from onset of symptoms to thrombolysis Physiotherapists | I
e Admission into a stroke unit Focus groups
e 90% of acute hospital admission episode time spent on a Male 4 5
stroke unit Female 4 |
e Assessment for rehabilitation by a physiotherapist within 48h General medical physicians | 6
of admission Neurologists 7 -

e Rehabilitation therapy within 48h of initial assessment

e Treatment for a rehabilitation goal commencing during an
acute admission

e Discharge on statin, antihypertensive and antithrombotic
medications

e Discharge on oral anticoagulants for atrial fibrillation

e Risk factor modification advice before leaving the hospital

e Dysphagia screening within 24h

e Dysphagia screen passed before first oral intake of fluids,
nutrition or medications

Themes were reviewed and refined and then named and
defined. Two other researchers (K.F. and K.M.F.) cross-
checked the outcomes of this process.

Ethical considerations

Ethical approval to conduct this study was obtained from the
Human Research Ethics Committee of Tasmania (applica-
tion number HO017665).

Results

A total of five individual interviews and two focus groups
were conducted. The researchers deemed that no further
focus groups or interviews were required after getting suffi-
cient representation from the various clinical groups (and
achieving data saturation) in the initial round. Table 2 pro-
vides an overview of the participating clinicians from each
region. All of the clinicians who were invited to be inter-
viewed agreed to do so. The first focus group was conducted
at the NWRH as part of this hospital’s weekly general medi-
cal team meeting. Present during this focus group were five
members of this hospital’s general medical team and one
physician based at the MCH. The second focus group was
held at the RHH during the hospital’s neurology depart-
ment’s weekly meeting, and included six members of the
hospital’s neurology team, along with one resident medical
officer. Individual interviews were conducted with one phar-
macist each from the NWRH and RHH, and one physiother-
apist each from the NWRH and RHH. In addition, one
individual interview was conducted with a senior nurse from

the RHH. All sessions lasted between 30 min and 1h. There
were no clinicians who participated in both a focus group
and an interview.

Themes

The following four overarching themes were identified from
analysis of the focus groups and interview data: systemic
issues, clinician factors, additional support and patient-
related factors. Each theme was divided into a series of sub-
themes to provide structure and to demonstrate the hierarchy
of meaning within the data.

Systemic issues

This theme refers to the way in which the surveyed hospitals
were configured to deliver stroke care. Three subthemes
within the theme systemic issues were: protocols, infrastruc-
ture and staffing.

Protocols. Several clinicians mentioned the role that estab-
lished protocols play in their provision of acute stroke care.
One urban clinician stated that the use of a discharge check-
list covering medications and lifestyle modification advice
improved their ability to provide patients with these aspects
of care. In contrast, rural clinicians noted that the absence of
such a checklist from their hospitals was a barrier to provid-
ing recommended medications and lifestyle modification
advice. Other clinicians based in the large urban hospital
referred to several protocols which they believed facilitated
stroke care. These were the use of blanket physiotherapy
referrals for stroke, multidisciplinary meetings and the use of
sequential screening for dysphagia. Finally, a rural-based
speech pathologist commented that the timely assessment of
patients for dysphagia was facilitated by a stroke protocol
which required speech pathologists to service their hospitals’
emergency department (ED).

Infrastructure. It was acknowledged that the smaller rural
hospitals did not have an acute stroke unit (ASU). Urban
neurologists mentioned that their ability to use computed
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tomography (CT) perfusion imaging (as opposed to conven-
tional CT imaging) improved their ability to offer thrombol-
ysis. The urban neurologists also mentioned that the capacity
of the wider hospital impacted their ability to admit stroke
patients under the hospital’s ASU. The RHH ASU is situated
inside the hospital’s medical specialties ward and does not
have any quarantined beds of its own. This, in turn, meant
that demand for beds from other medical specialties could
prevent stroke patients from reaching the ASU. Similarly, the
need for the RHH to clear patients from its ED and intensive
care unit (ICU) often resulted in patients becoming medical
outliers (i.e. where patients were admitted to wards other
than their ‘home’ ward).”> An urban physiotherapist noted
that such patients may have, in turn, experienced delays to
their physiotherapy assessments, given that they were not
‘flagged’ as stroke patients:

If we haven’t got enough beds here to put people in; they outlie
wherever around the hospital wherever there’s a bed. So, there’s
not a lot of thought goes into it. And then it’s all driven by ED
because you might have someone, say, for example, over on a
ward that’s been there for three days and you really want to get
them to the Stroke Unit, but if there’s someone in ED, no matter
if they’re a stroke or something else, they get priority because
it’s all about ED. (Senior Nurse, RHH)

Staffing. Staffing constraints were identified as a barrier to
the assessment and treatment of dysphagia in the urban
hospital. In this hospital, initial assessments for dysphagia
were generally conducted by ED nursing staff, with subse-
quent treatment handled by speech pathology. A shortage
of speech pathologists and a lack of ED nursing staff capa-
ble of screening patients for dysphagia were both reported
by the hospital’s neurologists. The issue of staffing in rela-
tion to workload was also identified. Physiotherapists at
both urban and rural sites cited their excessive workload as
being the main reason why they were unable to assess
patients in a timely manner. Urban physiotherapists
regarded the use of a weekend physiotherapy service and
dedicated stroke physiotherapists as being beneficial to
providing patients with timely assessment and treatment.
Conversely, in the smaller rural hospitals, staffing physio-
therapy on weekends was seen to be inadequate and of lit-
tle benefit to patients recovering from stroke. This was
because the rural hospitals” weekend service was staffed
with only one physiotherapist, and priority was given to
orthopaedic patients.

Clinician factors

This theme captures how the attitudes and beliefs of clini-
cians influenced the delivery of acute stroke care. Three sub-
themes were established under the theme of clinician factors;
these were prescribing styles, clinician preferences and pro-
tocol adherence.

Prescribing styles. There were clear differences between
regions in terms of how medications were prescribed.
General medical physicians from the rural hospitals held
varying perspectives on how aggressively certain risk fac-
tors (e.g. hypertension) should be treated in the wake of
stroke. This was corroborated by a pharmacist from one of
the rural hospitals. The same rural pharmacist noted that
rural doctors may have lacked familiarity with certain
medicines (e.g. newer generation antithrombotic treat-
ments for atrial fibrillation) causing them to defer the task
of prescription to outpatient cardiologists or general prac-
titioners (GPs). Neurologists from the RHH attributed
their relatively higher rates of prescription to a handful of
reasons. One urban neurologist believed that they were
‘vigilant’ when it came to prescribing recommended medi-
cations, and hesitant to rely upon other clinicians (e.g.
GPs) to initiate medications:

I guess maybe we’re cynical and we realise that if we leave
decisions for other people to make regarding medications that
they don’t always happen. (RHH Neurologist)

The same clinician pointed out that urban neurologists often
used magnetic resonance imaging (MRI) scans to determine
the source of a stroke. This, in turn, made it easier for the neu-
rologists to identify and target specific risk factors. Another
urban neurologist speculated that the supervision available to
junior clinicians at the RHH from their superiors might be
greater than in the rural hospitals, and that this may have facil-
itated the prescription of recommended medications.

Clinician preferences. Clinicians from all three hospitals gen-
erally agreed that some of the care processes featured in the
Acute Stroke Clinical Care Standard were not appropriate to
be measured in their hospitals. This was particularly the case
for the variables relating to the pre-hospital and ED assess-
ment of individuals suspected of having a stroke. ED doctors
emphasised that the process of assessing stroke patients in an
ED was not amenable to a ‘tick box’ exercise, such as the
F.A.S.T. tool,** as is suggested in the Acute Stroke Clinical
Care Standard. ED doctors further noted that stroke cases
present with a variety of symptoms, and the process for
assessing these patients invariably works through a range of
differential diagnoses before arriving at a provisional diag-
nosis of stroke. On a related note, urban neurologists men-
tioned that the neurological examinations performed by ED
doctors were sometimes inadequate to identify all stroke
presentations, leading to a delay in the stroke protocol being
activated. One urban nurse also noted that some of the hospi-
tal’s ED doctors were not entirely supportive of using throm-
bolysis for acute ischaemic stroke.

Physiotherapists from both regions and one senior nurse
from the RHH did not believe it was appropriate to measure
‘written care plans’ or ‘carer needs assessment/training’ at
their sites. The clinicians agreed that such processes were
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more closely aligned with rehabilitation care within the
Tasmanian system, which was typically provided on a sepa-
rate ward. One rural physiotherapist speculated that these
indicators were written in the context of larger urban hospi-
tals, which may have less of a demarcation between the acute
and rehabilitation care provided to stroke patients. Finally, a
senior nurse from the RHH also noted that clinicians involved
in hospital bed allocation were at times unaware of the ben-
efits of ASU care over conventional ward care. In her view,
this increased the likelihood of stroke patients being allo-
cated to outlying wards instead of the hospital’s ASU.

Protocol adherence. Several clinicians mentioned how their
colleagues’ reluctance to comply with stroke care protocols
presented a barrier to delivering best practice care. For
instance, speech pathologists from the rural hospitals noted
that once patients had been started on the stroke care path-
way, it was common to see ‘nil by mouth’ patients being
given food and oral medications. The same phenomenon was
reported by an urban neurologist.

Additional support

This theme covers instances where clinicians acted beyond
the scope of their usual roles to assist colleagues in providing
aspects of acute stroke care. This theme contained subthemes
in relation to the role of each hospital’s pharmacy depart-
ment and the RHH’s expert clinical nurse consultant (CNC).

Pharmacy. An urban pharmacist highlighted that while it was
the primary responsibility of the neurology department to pre-
scribe secondary prevention medications, pharmacists had a
facilitating role in this process. By attending ward rounds and
multidisciplinary meetings, urban pharmacists had the oppor-
tunity to make suggestions about medications which may have
otherwise been overlooked by medical staff. The same phar-
macist also noted that having the ability to conduct multiple
medication reconciliations throughout a stroke patient’s admis-
sion increased the likelihood of patients being discharged with
the necessary and correct medications. A senior physician
based at one of the rural hospitals noted that the absence of
pharmacists from their ward rounds was a barrier to prescrib-
ing the necessary medications for patients. One medical regis-
trar from the NWRH also mentioned that pharmacy would
typically only audit patients’ medication at admission and
discharge, missing opportunities to identify instances where
medications had not been charted.

Expert CNC involvement. Clinicians in one of the rural hospi-
tals acknowledged that the absence of an expert CNC and
ASU at their site was barriers to providing patients with
advice about reducing their risk of another stroke:

This is why a proper stroke unit or a dedicated unit is really
important, because everything is geared towards not just the
rehab or the medicine, but patient information and patient

education and relatives’ education. (NWRH General Medical
Physician)

A senior nurse described the facilitating role of the expert
CNC in a range of different processes which were not their
primary responsibility. This included assisting with allied
health referrals, completing dysphagia assessments and ensur-
ing that patients were prescribed all the necessary discharge
medications. One urban pharmacist also noted that the hospi-
tal’s expert CNC engaged with patients and provided them
with tailored advice on reducing their risk of secondary stroke.

Patient-related factors

This theme refers to instances where patients’ characteristics
influenced clinicians’ ability to provide the patient with best
practice care. Neurologists and a senior nurse from the RHH
mentioned how patient behaviour was particularly relevant
to the provision of thrombolysis, which requires patients (or
their significant others) to identify stroke symptoms and seek
medical assistance in a timely manner:

. . . it’s the patient factor, so it’s being either witnessed onset or
being found early. It’s then somebody calling an ambulance you
know as soon as they’re found. And so, to me that’s public
education which is hopefully going to improve this year with
some extra money. (Urban neurologist)

The same group of clinicians noted that patients who pre-
sented with atypical symptoms also presented a challenge to
the timely delivery of care. This was particularly the case for
posterior circulation strokes, which were often mistaken for
more common neurological complaints, and triaged as non-
urgent cases as a result. This initial misdiagnosis was associ-
ated with delays (and subsequent contraindication) to
thrombolysis and delays to dysphagia screening. Finally, one
rural clinician reported that providing patients with informa-
tion on modifying their lifestyle to reduce their risk of stroke
was difficult in patients with poor engagement.

Discussion

This study aimed to identify barriers and facilitators to the
provision of acute stroke care in urban and rural settings. The
overall barriers and facilitating factors are discussed in the
context of existing literature below.

Barriers

Bed shortages in the urban hospital were seen to impact cli-
nicians’ ability to treat their patients within the hospital’s
ASU. These findings are consistent with an earlier audit
conducted by Australia’s National Stroke Foundation. The
Foundation’s 2017 Acute Services Report® highlighted that
while 75% of surveyed hospitals had stroke units, only 45%
of patients spent the majority (i.e. 90% or more) of their
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hospital admission in ASUs. Staffing and workload con-
straints were viewed by rural clinicians as a barrier to treat-
ing patients in a timely manner. These findings align with
that of Lindsay et al.,?* who reported that high caseloads and
staff shortages were among the main workplace stressors
encountered by a cohort of physiotherapists from regional
Victoria, Australia. The introduction of a limited weekend
physiotherapy service in the smaller rural hospitals to
address this issue was seen to be of little benefit, given the
emphasis placed on non-stroke patients. This issue of ser-
vice prioritisation (or rationing) was previously identified
by Adams et al.?® as a major barrier to providing physiother-
apy services within Australia’s rural areas.

The general medical teams of the rural hospitals were
somewhat less accustomed to treating acute stroke patients
than their urban counterparts. This is likely due to the special-
ist nature of the urban hospital’s neurology team, and the hos-
pital’s relatively higher patient volumes. The rural hospitals,
however, are staffed by general medical physicians for whom
acute stroke cases represent only a small proportion of their
admissions. Previous studies have reported associations
between higher stroke patient volumes and improved care®’
and outcomes.?® This could be achieved in Tasmania by hav-
ing acute stroke services for both rural hospitals amalgamated
into one ASU located in the NWRH,? as has been suggested
by local clinicians previously. The absence of a stroke CNC
within the rural hospitals was viewed as a significant barrier
to counselling patients about their lifestyle behaviours. This
finding adds to an existing body of literature documenting the
beneficial effect of specialist nursing care on the care and out-
comes of individuals who have experienced a stroke.* It is
foreseeable that with an increase in patient volumes, smaller
rural sites such as the NWRH could justify employing a
stroke CNC. Delays in stroke symptom recognition (e.g. by
patients or their significant others) were associated with
delays to thrombolysis. Patient symptom recognition is a
commonly reported barrier which has been described at
length by previous authors.?! 33 Similarly, clinicians’ recogni-
tion of stroke symptoms was viewed by urban clinicians as
being a barrier to providing care. This was particularly the
case for patients with posterior circulation strokes undergoing
investigation in the hospital’s ED. The issue of misdiagnosis
in posterior stroke and its impact on patient outcomes have
been identified by previous authors.3*3° An increased use of
MRI?73# and the use of novel stroke screening tools*** are
among the interventions which have been proposed to
decrease the rate of misdiagnosis.

Facilitating factors

The management of stroke patients within the large urban
hospital was facilitated by a comprehensive, vigilant and
team-oriented approach towards patient care. The urban hos-
pital also had a strongly protocol-driven approach towards
acute stroke care, central to which was the role of the hospi-
tal’s expert CNC. These protocols (e.g. multidisciplinary

care) are hallmarks of ASU care,*'*? and therefore likely

reflect the beneficial impact of this hospital’s ASU on stroke
care. In terms of early rehabilitation, the presence of dedi-
cated stroke physiotherapists and an adequate weekend ser-
vice within the urban hospital facilitated the timely treatment
of patients. The level of pharmacy involvement in care plan-
ning influenced the extent to which patients received the nec-
essary medications in both regions. This is consistent with the
findings of a recent systematic review,* which reported that
increased pharmacy involvement in stroke care was associ-
ated with an increase in the use of evidence-based therapies,
medication adherence and risk factor target achievement.

This study contains some limitations which must be
addressed. Our study was limited to three hospitals, all of
which are located within one state of Australia. Moreover,
this study applied definitions of ‘urban’ and ‘rural’ to areas
of Australia which are technically classified as inner and
outer regional areas. Both of the above factors mean that our
findings may not be generalisable to other contexts, particu-
larly those in large metropolitan areas and remote areas.
Second, although this study sought to involve all clinicians
involved in the provision of acute stroke care, this was not
achieved in practice. Within both focus groups, the majority
of comments were made by senior male clinicians, with
relatively little input from junior clinicians. This may reflect
the gender distributions within the clinicians’ professions,
and also the fact that senior clinicians are typically influen-
tial people who generally determine clinical practice. The
experiences of junior and senior clinicians are likely to dif-
fer greatly, meaning that our findings may not be generalis-
able to all levels of clinicians. Future researchers in this
field may consider targeting junior clinicians for individual
interviews, as opposed to focus groups held in the company
of'their superiors. As a final limitation, it should be acknowl-
edged that the interview guide used in this study had not
been validated or pilot-tested prior to being used. To the best
of the authors’ knowledge, this is the first study to interview
clinicians in urban and rural settings about the barriers and
facilitators they encounter in providing acute stroke care.
This information will be useful to policymakers seeking to
reduce regional disparities in access to acute stroke care.
This study’s findings may also assist clinicians to adapting
models of acute stroke care from urban hospitals to rural
settings.

Conclusion

This study identified barriers and facilitating factors expe-
rienced by clinicians responsible for delivering a range of
acute stroke care processes in urban and rural settings. Care
provided in the study’s urban hospital was facilitated by a
host of policies and procedures, which centred around the
hospital’s ASU and the role of its expert CNC. Systemic
issues and the misidentification of stroke symptoms — by
patients or clinicians — were the primary barriers to patients
accessing this pathway. The smaller rural hospitals, in
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contrast, were less comprehensive in their delivery of acute
stroke care, and would likely benefit increasing patient vol-
umes by merging all acute stroke services into one hospital.
Future researchers in this area are encouraged to obtain the
perspectives of both junior and senior clinicians.

Declaration of conflicting interests

The author(s) declared no potential conflicts of interest with respect
to the research, authorship, and/or publication of this article.

Ethical approval

Ethical approval for this study was obtained from the Tasmanian
Health and Medical Human Research Committee (approval number
HO0017665).

Funding

The author(s) received no financial support for the research, author-
ship, and/or publication of this article.

Informed consent

Written informed consent was obtained from all subjects before the
study.

ORCID iD

Mitchell Dwyer https://orcid.org/0000-0002-9956-2569

Supplemental material

Supplemental material for this article is available online.

References

1. World Stroke Organization. Global stroke impact, https://
www.world-stroke.org/publications-and-resources/resources/
global-stroke-fact-sheet, 2019.

2. Australian Bureau of Statistics. Australia’s leading causes
of death, 2015, 2016. http://www.abs.gov.au/ausstats/abs@.
nsf/Lookup/by%20Subject/3303.0~2015~Main%20Features
~Australia’s%?20leading%20causes%200f%?20death,%20
2015~3

3. Deloitte Access Economics. The economic impact of stroke
in Australia: scoping cost effective prevention, 2013, https://
www?2.deloitte.com/au/en/pages/economics/articles/eco-
nomic-impact-stroke-australia.html

4. Damani R. A brief history of acute stroke care. Aging 2018;
10(8): 1797-1798.

5. Smith EE, Saver JL, Alexander DN, et al. Clinical performance
measures for adults hospitalized with acute ischemic stroke
performance measures for healthcare professionals from the
American Heart Association/American Stroke Association.
Stroke 2014; 45(11): 3472-3498.

6. Boulanger J, Lindsay M, Gubitz G, et al. Canadian stroke best
practice recommendations for acute stroke management: pre-
hospital, emergency department, and acute inpatient stroke
care, update 2018. Int J Stroke 2018; 13: 949-984.

7. Jabbour M, Newton AS, Johnson D, et al. Defining barriers
and enablers for clinical pathway implementation in complex
clinical settings. Implement Sci 2018; 13(1): 139.

10.

11.

12.

14.

15.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Australian Commission on Safety and Quality in Health Care.
Acute stroke clinical care standard, 2017, https://www.safe-
tyandquality.gov.au/our-work/clinical-care-standards/acute-
stroke-clinical-care-standard/

Stroke Foundation. National stroke audit acute services
report, 2017, https://informme.org.au/en/stroke-data/Acute-
audits

Stroke Foundation. National stroke audit: acute services report,
2015, https://informme.org.au/en/stroke-data/Acute-audits
Tavender EJ, Bosch M, Fiander M, et al. Implementation
research in emergency medicine: a systematic scoping review.
Emerg Med J 2016; 33(9): 652—659.

Moloczij N, Mosley I, Moss K, et al. Is telemedicine help-
ing or hindering the delivery of stroke thrombolysis in
rural areas? A qualitative analysis. Intern Med J 2015; 45:
957-964.

. Paul CL, Ryan A, Rose S, et al. How can we improve stroke

thrombolysis rates? A review of health system factors and
approaches associated with thrombolysis administration rates
in acute stroke care. Implement Sci 2016; 11: 51.

Baatiema L, de-Graft Aikins A, Sav A, et al. Barriers to evi-
dence-based acute stroke care in Ghana: a qualitative study on
the perspectives of stroke care professionals. BMJ Open 2017;
7(4): e015385.

Australian Bureau of Statistics 3101.0 — Australian demo-
graphic statistics, 2018, http://www.abs.gov.au/ausstats/abs
@.nsf/mf/3101.0

Department of Health and Human Services. Royal Hobart
Hospital, 2019, https://www.dhhs.tas.gov.au/hospital/royal-
hobart-hospital/information_for patients_and visitors2/rhh_
patient_information guide/welcome

Department of Health and Human Services. Launceston
General Hospital, 2019, https://www.dhhs.tas.gov.au/hospital/
launceston-general-hospital

Department of Health and Human Services. Tasmanian Health
Service — North West Region, 2019, https://www.dhhs.tas.
gov.au/career/home/medical/junior_docs/more_informa-
tion - north west area health service

Hugo Centre for Migration and Population Research. Accessi
bility/Remoteness Index of Australia (ARIA), 2019, https://www.
adelaide.edu.au/hugo-centre/services/ariatfadvantages-of-aria
Australian Commission on Safety and Quality in Health Care.
Indicator specification: acute stroke clinical care standard,
2015, https://www.safetyandquality.gov.au/publications/acute-
stroke-indicator-specification/

Braun V, Clarke V, Hayfield N, et al. Thematic analysis.
In: Liamputtong P (ed.) Handbook of research methods
in health social sciences. Singapore: Springer, 2019, pp.
843-860.

QSR International. NVivo qualitative data analysis software.
10th ed. Melbourne, VIC, Australia: QSR International, 2012.
Santamaria JD, Tobin AE, Anstey MH, et al. Do outlier
inpatients experience more emergency calls in hospital?
An observational cohort study. Med J Aust 2014; 200(1):
45-48.

Kleindorfer DO, Miller R, Moomaw CJ, et al. Designing a
message for public education regarding stroke: does FAST
capture enough stroke? Stroke 2007; 38(10): 2864—2868.
Lindsay R, Hanson L, Taylor M, et al. Workplace stressors
experienced by physiotherapists working in regional public
hospitals. Aust J Rural Health 2008; 16(4): 194-200.


https://orcid.org/0000-0002-9956-2569
https://www.world-stroke.org/publications-and-resources/resources/global-stroke-fact-sheet
https://www.world-stroke.org/publications-and-resources/resources/global-stroke-fact-sheet
https://www.world-stroke.org/publications-and-resources/resources/global-stroke-fact-sheet
http://www.abs.gov.au/ausstats/abs@.nsf/Lookup/by%20Subject/3303.0~2015~Main%20Features~Australia�s%20leading%20causes%20of%20death,%202015~3
http://www.abs.gov.au/ausstats/abs@.nsf/Lookup/by%20Subject/3303.0~2015~Main%20Features~Australia�s%20leading%20causes%20of%20death,%202015~3
http://www.abs.gov.au/ausstats/abs@.nsf/Lookup/by%20Subject/3303.0~2015~Main%20Features~Australia�s%20leading%20causes%20of%20death,%202015~3
http://www.abs.gov.au/ausstats/abs@.nsf/Lookup/by%20Subject/3303.0~2015~Main%20Features~Australia�s%20leading%20causes%20of%20death,%202015~3
https://www2.deloitte.com/au/en/pages/economics/articles/economic-impact-stroke-australia.html
https://www2.deloitte.com/au/en/pages/economics/articles/economic-impact-stroke-australia.html
https://www2.deloitte.com/au/en/pages/economics/articles/economic-impact-stroke-australia.html
https://www.safetyandquality.gov.au/our-work/clinical-care-standards/acute-stroke-clinical-care-standard/
https://www.safetyandquality.gov.au/our-work/clinical-care-standards/acute-stroke-clinical-care-standard/
https://www.safetyandquality.gov.au/our-work/clinical-care-standards/acute-stroke-clinical-care-standard/
https://informme.org.au/en/stroke-data/Acute-audits
https://informme.org.au/en/stroke-data/Acute-audits
https://informme.org.au/en/stroke-data/Acute-audits
http://www.abs.gov.au/ausstats/abs@.nsf/mf/3101.0
http://www.abs.gov.au/ausstats/abs@.nsf/mf/3101.0
https://www.dhhs.tas.gov.au/hospital/royal-hobart-hospital/information_for_patients_and_visitors2/rhh_patient_information_guide/welcome
https://www.dhhs.tas.gov.au/hospital/royal-hobart-hospital/information_for_patients_and_visitors2/rhh_patient_information_guide/welcome
https://www.dhhs.tas.gov.au/hospital/royal-hobart-hospital/information_for_patients_and_visitors2/rhh_patient_information_guide/welcome
https://www.dhhs.tas.gov.au/hospital/launceston-general-hospital
https://www.dhhs.tas.gov.au/hospital/launceston-general-hospital
https://www.dhhs.tas.gov.au/career/home/medical/junior_docs/more_information_-_north_west_area_health_service
https://www.dhhs.tas.gov.au/career/home/medical/junior_docs/more_information_-_north_west_area_health_service
https://www.dhhs.tas.gov.au/career/home/medical/junior_docs/more_information_-_north_west_area_health_service
https://www.adelaide.edu.au/hugo-centre/services/aria#advantages-of-aria
https://www.adelaide.edu.au/hugo-centre/services/aria#advantages-of-aria
https://www.safetyandquality.gov.au/publications/acute-stroke-indicator-specification/
https://www.safetyandquality.gov.au/publications/acute-stroke-indicator-specification/

SAGE Open Medicine

26.

27.

28.

29.

30.

31.

32.

33.

34.

Adams R, Jones A, Lefmann S, et al. Rationing is a reality in
rural physiotherapy: a qualitative exploration of service level
decision-making. BMC Health Serv Res 2015; 15: 121.
Svendsen ML, Ehlers LH, Ingeman A, et al. Higher stroke unit
volume associated with improved quality of early stroke care
and reduced length of stay. Stroke 2012; 43(11): 3041-3045.
Saposnik G, Baibergenova A, O’Donnell M, et al. Hospital
volume and stroke outcome does it matter? Neurology 2007;
69: 1142-1151.

Department of Health and Human Services. Neurology and Stroke
Clinical Advisory Group: response to green paper, 2015, https://
www.dhhs.tas.gov.au/__data/assets/pdf file/0007/186541/
CAG - Neurology and Stroke - Submission.pdf

Paley L, Williamson E, Bray BD, et al. Associations between
30-day mortality, specialist nursing, and daily physician ward
rounds in a National Stroke Registry. Stroke 2018; 49(9):
2155-2162.

Meurer WJ, Majersik JJ, Frederiksen SM, et al. Provider percep-
tions of barriers to the emergency use of tPA for acute ischemic
stroke: a qualitative study. BMC Emerg Med 2011; 11: 5.
Lecouturier J, Murtagh MJ, Thomson RG, et al. Response
to symptoms of stroke in the UK: a systematic review. BMC
Health Serv Res 2010; 10: 157.

Kurz M, Kurz K and Farbu E. Acute ischemic stroke — from
symptom recognition to thrombolysis. Acta Neurol Scand
2013; 127: 57-64.

Merwick A and Werring D. Posterior circulation ischaemic
stroke. BMJ 2014; 348: g3175.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Sarraj A, Medrek S, Albright K, et al. Posterior circulation
stroke is associated with prolonged door-to-needle time. /nt J
Stroke 2015; 10(5): 672—678.

Lever NM, Nystrom KV, Schindler JL, et al. Missed oppor-
tunities for recognition of ischemic stroke in the emergency
department. J Emerg Nurs 2013; 39(5): 434—439.

Markus HS, van der Worp HB and Rothwell PM. Posterior
circulation ischaemic stroke and transient ischaemic attack:
diagnosis, investigation, and secondary prevention. Lancet
Neurol 2013; 12(10): 989-998.

Yew KS and Cheng EM. Diagnosis of acute stroke. Am Fam
Physician 2015; 91: 528-536.

Yamada S, Yasui K, Kawakami Y, et al. DEFENSIVE Stroke
Scale: novel diagnostic tool for predicting posterior circulation
infarction in the emergency department. J Stroke Cerebrovasc
Dis 2019; 28: 1561-1570.

Kuroda R, Nakada T, Ojima T, et al. The TriAGe+ score
for vertigo or dizziness: a diagnostic model for stroke in the
emergency department. J Stroke Cerebrovasc Dis 2017;26(5):
1144-1153.

Langhorne P and Pollock A. What are the components of
effective stroke unit care? Age Ageing 2002; 31(5): 365-371.
Stroke Unit Trialists Collaboration. Organised inpatient
(stroke unit) care for stroke. Cochrane Database Syst Rev
2013; 9: CD000197.

Basaraba JE, Picard M, George-Phillips K, et al. Pharmacists
as care providers for stroke patients: a systematic review. Can
J Neurol Sci 2018; 45(1): 49-55.


https://www.dhhs.tas.gov.au/__data/assets/pdf_file/0007/186541/CAG_-_Neurology_and_Stroke_-_Submission.pdf
https://www.dhhs.tas.gov.au/__data/assets/pdf_file/0007/186541/CAG_-_Neurology_and_Stroke_-_Submission.pdf
https://www.dhhs.tas.gov.au/__data/assets/pdf_file/0007/186541/CAG_-_Neurology_and_Stroke_-_Submission.pdf



