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Despite increased incidence of stroke in young adulthood across the world, young adults report significant difficulties finding
services with the expertise and experience to meet their needs. This service mapping study sought to identify and characterise the
availability, accessibility, and accommodation of services to meet the needs of young adults (aged 18-44 years) with stroke in two
Australian states. Methods. Relevant clinical, rehabilitation, and allied health services were systematically identified from previous
publications; the National Health Service Directory; professional association “find a provider” listings; and Stroke Foundation
service lists. Desktop audit (n =465 services) and key informant interviews (n =321 services) were used to collect service design
and delivery characteristics; level of experience, confidence, and willingness to work with young adults with stroke; and ac-
commodation of communication impairments. Results. Most services (85%) were in major cities or inner regional areas. No
services worked solely with young adults with stroke; however, several reported having relevant expertise, training, experience,
and programmes to provide neurological rehabilitation to meet the needs of young adults with stroke. Reported willingness
(91.0%) to work with young adults with stroke was high, but only 57.0% were very confident to do so. Most services with
neurorehabilitation expertise addressed psychosocial recovery needs (e.g., emotional adjustment and relationships) as well as
functional recovery, but few supported return-to-driving, peer support, and sensory processing disturbances. Further gaps were
the use of accessible communication materials in only 50.2% of services, and staff had completed communication training at only
60.4% of services. Conclusion. Findings highlight that while expert neurorehabilitation services exist, they are not sufficiently
available, accessible, or accommodating of the needs of young adults with stroke. There remains a need to improve access to
services where clinicians have the skills to meet the rehabilitation needs of young adults with stroke in Australia.

1. Introduction adults” are most often defined as those aged 18 to 65 years,

particularly younger than 45years of age. Most strokes in
The incidence of stroke in young adults has been steadily = young adults are caused by cerebral infarction; however,
increasing [1, 2], with 24% of strokes occurring in people  a third of cases are cryptogenic [3]. Stroke tends to lead to
aged 54 years or younger [2]. In the context of stroke “young  lower levels of disability in younger adults compared to older
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adults [4], particularly because timely acute stroke treat-
ments have markedly improved survival and recovery [5-7];
however, the social, psychological, and economic impacts
have been recognised as being disproportionately worse for
younger adults [4, 8-13]. Therefore, young adults require
access services that are suitable for their recovery goals
poststroke.

Young adulthood is an important life phase focused on
moving away from the parental home, establishing a family
and career, and contributing to the community through civic
engagement [14, 15]. Stroke during young adulthood can
therefore have a devastating impact on many aspects of life.
For instance, a systematic review by Daniel, et al. [16]
highlighted that after stroke only an average of 44% of young
adults return to work, 24-33% of people have financial
problems, up to 75% have problems in their sexual re-
lationships, and up to 54% have problems in family re-
lationships. Moreover, young adults have reported
difficulties psychologically adjusting to the impact of stroke
[17]; reduced participation in leisure, social, and community
activities [12, 16]; and lower quality of life than age-matched
peers or older adults with stroke [4, 17-21]. Psychosocial
impacts of stroke in young adulthood can also include
changes in body image, identity, and social or family roles
[11, 17], as well as poorer self-efficacy and self-esteem and
increasedanger and fatigue, and symptoms of anxiety, de-
pression, and stress [17]. Moreover, at least 22% of young
adults with stroke experience difficulties with communica-
tion (e.g., due to aphasia or dysarthria) and 44% have
cognitive impairments [22], which place greater strain on
relationships, psychological wellbeing and quality of life, and
increased difficulties in the workplace [20].

The importance of resuming significant life roles in
young adulthood has led to widespread calls for clinical
guidelines and services for stroke to specifically address the
needs of young adults [12, 16, 23]. Despite this need, re-
search continues to highlight that significant gaps in access
to appropriate services remain for young adults
[4, 13, 16, 24]. For instance, fe young adults receive ongoing
care with a general practitioner or medical specialist post-
stroke [25]. However, when young adults with stroke do
attend health services for stroke-related rehabilitation and
therapy, they often report that the service was inappropriate
for their needs or goals [16]. Instead, the services were
perceived to be designed for older patients and primarily
focused on restoring function while placing insufficient
attention on psychological wellbeing, social issues, and
return to work [11, 12]. As a result, up to 90% of young
adults with stroke in Australia report unmet needs [26].
Unmet needs are particularly notable in relation to receiving
support for problems with cognitive functioning, social
isolation and relationships, mental health, daily activities,
return to work, managing finances, and accessing peer
support or information about stroke or services
(11, 12, 16, 23, 27].

As young adults with stroke report difficulties finding
suitable services to meet their needs, the present study was
conducted to better understand the availability of re-
habilitation and allied health services for young adults
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poststroke. The current study was undertaken as part of
a five-year project to develop a new Young Stroke Service in
Australia. We therefore focused on services in the two states
included in that project so as to develop a map that would
enable timely referrals to services in the community. The
study aimed to identify and characterise the health services
available for young adults poststroke, by answering the
following two research questions:

(1) What rehabilitation and allied health services are
available to young adults who have had a stroke?

(2) What are the characteristics of the available services,
including their experience with young stroke and the
accessibility of those services, particularly for people
with communication support needs?

2. Methods

This study was approved by the institutional human research
ethics committee, and participants gave oral or implied
consent.

2.1. Study Design and Key Frameworks. A desktop audit and
key informant interviews were undertaken to identify and
gather information about services available for, or that work
with, young adults poststroke in Victoria and South Aus-
tralia, Australia. We adapted the first six steps of the
mapping process defined by Price, et al. [28]: defining the
relevant service types; identifying the core information to
gather about service characteristics; gathering high-level
information about potentially relevant services through
desktop audit; identifying key informants and collecting
further information about the services through surveys or
telephone interviews; analysing data; and communicating
findings. This approach was consistent with methods used in
previous service mapping projects. For instance, previous
studies identified relevant services through peak industry
bodies such as the Stroke Foundation [12] or the Cancer
Council in QLD [29]; searching the NHSD website and
professional association websites [30]; and previous con-
sultations, reports, and service directories [31].

The methods were informed by two key frameworks: the
five As of service availability, accessibility, affordability,
acceptability, and accommodation [32] and the Theoretical
Framework of Acceptability [33]. First, the availability of
personnel, technology, or other resources to meet the de-
mands on the service are known to influence health service
use (e.g., referral waiting lists). The affordability of the
service relates to the ability of consumers to meet the costs of
the service, and the funding options available to enable
people to access the service. Geographic accessibility is
defined by the distance between services and service users,
measured by travel time [34], as well as the ability to access
services through telehealth [35]. Whether services are
organised or provided in ways that enable accommodation
of the needs and preferences of the service user also play
a key role in service use. In particular, poststroke accessi-
bility accommodations may include adaptions for individual
functional, cognitive, or communication impairments
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[36, 37]. Moreover, accommodation extends to language
requirements for people from culturally and linguistically
diverse backgrounds. Finally, the acceptability of the service
and the programmes offered impact on whether patients will
attend a health service. The Theoretical Framework of Ac-
ceptability of Health Interventions [33] has defined seven
main aspects of acceptability. These include the attitudes and
feelings about the service; time, financial, cognitive or
emotional burden; whether the service fits with the needs or
goals of the patient (i.e., coherence); whether the benefits of
accessing the service outweigh any costs; whether it is
considered to be effective; and whether the service user is
able to use the service and follow the programme or advice
(i.e., self-efficacy). While not all of these can be assessed in
a study that only collects characteristics of the services, and
not from their patients, the assessment of the experience,
willingness, confidence of staff to work with young adults
with stroke, and types of needs that they can meet do
nonetheless provide some indication of the overall potential
acceptability of those services.

2.2. Expert Panel. An expert panel provided guidance to
define the patient population, eligible services, data collec-
tion procedures and tools, and data synthesis, interpretation,
and communication. The panel comprised an adult with
lived experience of stroke, clinicians with expertise in stroke
treatment and rehabilitation in each state, and investigators
from the broader project that is designing a new Young
Stroke Service. This process was critical to ensure that the
findings are relevant to stakeholders seeking or providing
services for young adults poststroke (i.e., consumers, carers,
and clinicians) who are likely to have different information
needs from a “service map” [28].

2.3. Step 1: Defining and Identifying Eligible Services and
Service Providers. Rehabilitation and allied health services
and sole practitioner clinicians that work with young adult
patients with stroke were eligible for inclusion. For the
purpose of this project, young adult was defined as 18 to 65;
however, we stratified data collection into a “younger” young
adult patient group (18 to 44 years) and an “older” young
adult group (45 to 65years). Service mapping focused pri-
marily on rehabilitation services and practitioners who
provide treatment or support in the community after dis-
charge from inpatient services. Relevant service types in-
cluded: outpatient stroke rehabilitation clinics, vocational
rehabilitation services, psychologists (including specialists,
such as neuropsychology or health psychology), community
rehabilitation centres, community health centres, occupa-
tional therapists, physiotherapists, speech pathologists, and
social workers.

Online and offline systematic searches were undertaken
to identify eligible services and practitioners through a range
of publicly available service listings, including previous
publications; the National Health Service Directory
(NHSD); professional association “find a provider” listings
via organisations listed on the Allied Health Professions
Australia website (e.g., Australian Psychological Society,

Australia Physiotherapy Association, and The Australian
Rehabilitation Outcomes Collaboration); and stroke services
and clinicians identified by the Stroke Line team at the
Stroke Foundation, a free service that helps people who have
had a stroke and their families find support and services to
meet their needs.

2.4. Steps 2 to 4: Designing and Gather Information about
Services. A checklist and survey were designed to collect
information about services (Supplementary File 1). In-
formation about each potentially relevant service or prac-
titioner was collated in excel spreadsheets. The data were
then imported into and managed in the REDCap Electronic
Data Capture tool (REDCap; Vanderbilt University,
Nashville, TN, USA), hosted, and managed by Helix
(Monash University) [38, 39]. REDCap is a secure, web-
based software platform designed to support data capture for
research studies, providing (1) an intuitive interface for
validated data capture; (2) audit trails for tracking data
manipulation and export procedures; (3) automated export
procedures for seamless data downloads to common sta-
tistical packages; and (4) procedures for data integration and
interoperability with external sources.

2.4.1. Desktop Audit. A desktop audit was used to collect
relevant information about services from publicly available
sources. The information collected through destop audit
primarily included the service sector (e.g., public, private,
and not-for-profit), clinical specialities, any stroke-specific
programmes available, referral procedures, and how patients
could pay for consultations or therapy. An Internet search
was also used to confirm whether the service was registered
with the National Disability Insurance Scheme (NDIS), the
national scheme in Australia that provides individualised
support for people with significant permanent disability.

2.4.2. Key Informant Interviews. After completing desktop
audits, services were contacted to identify relevant key in-
formants who could provide further information through
telephone interview or survey. Services that appeared to have
an interest in stroke or neurological rehabilitation were
prioritised for data collection from key informants. Key
informants gave oral or implied consent by completing an
interview or survey, as per the protocol approved by the
ethics committee. In addition to confirming key details
about their service, informants were asked to report: the
approximate number of young adults with stroke accessing
their service each year, types of programmes or therapies
available specifically for stroke patients, stroke-related
clinical needs that the service could support, and the con-
fidence and willingness of clinicians to work with young
stroke patients. Other characteristics included any limita-
tions on when patients could attend the service poststroke,
the modes of service delivery available (e.g., in clinic, tele-
health, at home or in the community), and training pref-
erences to increase knowledge and skills in working with
young adults poststroke. Finally, communication
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accessibility was assessed given up to a third of people
poststroke have aphasia (a disorder affecting the expression
and/or comprehension of language) [22, 40], and other
communication impairments, such as dysarthria (i.e., dif-
ficulty producing speech due to weakness or difficulty
controlling the muscles used for speech). People with
communication impairment after stroke often have poorer
outcomes than those without communication impairments
[41, 42], and their communication impairments pose
a barrier to accessing services [43]. Therefore, we identified
whether written information (e.g., on websites, signs, forms,
and materials provided to service users) was available in
communicatively accessible formats (e.g., simplified lan-
guage, pictures, key words); and whether staff had received
training (e.g., from a speech pathologist) in communicating
with people with moderate to severe difficulties un-
derstanding, reading, and/or expressing themselves. As
challenges with communication may also occur for patients
who speak other languages, we also asked whether in-
terpreters were available for people from culturally and
linguistically diverse backgrounds. These key criteria were
selected as very brief indicators of communication
accessibility [44].

2.5.Step 5: Data Analysis and Synthesis. 'The data were stored
in a REDCap database and analysed in Stata (Version 15,
Texas, StataCorp, 2017). Descriptive characteristics were
summarised by higher level geographic (i.e., state and re-
moteness area) and/or service features (e.g., clinical disci-
pline, service setting) to identify areas of excellence and gaps
in service availability or accessibility. Free-text fields from
key informant survey responses and interviewer notes were
examined to identify additional insights into service delivery
and training preferences.

Spatial maps depicting point locations of services were
created in QGIS [version 3.30.1-s-Hertogenbosch] [45],
using the Natural Earth vector package. Australian Bureau of
Statistics shapefiles were used to define state borders, Urban
Centre and Locality names for metropolitan local govern-
ment areas, and Statistical Area 3 locality names for
regional areas.

2.6. Step 6: Communication of Findings. The findings were
shared with the services that participated, the Australian
Stroke Foundation, the Young Stroke Service project in-
vestigator team, and the broader clinical and academic
community (e.g., through conference presentations).

3. Results

A total of 2,134 services were identified, of which data were
collected on 465 services within 244 organisations (136
organisations in Victoria, 108 organisations in South Aus-
tralia) through desktop review (Figure 1). The characteristics
of all included services are summarised in Table 1, and the
young stroke-specific characteristics of services that par-
ticipated in key informant interviews (n =322 services) are
summarised in Table 2.

Health & Social Care in the Community

Most services were located in major cities (n=279,
60.0%) and inner regional areas (n = 125, 26.9%) (Figures 2
and 3). Two hundred and seventy-seven services (59.6%)
were community health or multidisciplinary services,
followed by physiotherapy (n=115 services), psychology
(n=45 services), and other allied health services (n=28
services). Across all services (n=465), the most prevalent
disciplines were physiotherapy (n =372, 80.0%), psychol-
ogy (including neuropsychology; n =224, 48.2%), occu-
pational therapy (n=231, 49.7%), and speech pathology
(n=203, 43.7%). Geospatial maps are provided in Sup-
plementary Figures 1-10. While eight community health or
multidisciplinary services had no allied health clinicians
embedded in the team, they indicated that they could
typically organise these therapies from other services if
needed. Amongst the remaining community health or
multidisciplinary services, the majority had three or more
disciplines (n=217, 78.3%) with physiotherapy (n =259,
93.5%), occupational therapy (n =223, 80.5%), and speech
pathology (n =180, 65.0%) being the most common dis-
ciplines. Few multidisciplinary services included neuro-
psychology (n=>56, 20.2%). Overall, 248 services (53.3%)
were private for-profit businesses, 167 (35.9%) were
government-funded, and 50 (10.8%) were private not-for-
profit services. In Victoria, 52.2% of services were gov-
ernment or public health services, whereas in South
Australia, 71.4% of included services were in the private
for-profit sector. It should be noted that this does not reflect
the availability of public versus private services in each
state, but the timeframe during which the research team
accessed lists of Victorian private service providers, lim-
iting the audits and interviews undertaken for Victorian
relative to South Australian services.

Patients could use NDIS funding at 274 (58.9%) services;
however, only 203 (74.1%) of those services were registered
with the NDIS. NDIS registered services included 124 (74.3%)
of the government-funded services, 117 (47.2%) of the private
for-profit services, and 31 (62.0%) of the private not-for-profit
services. People were expected to pay a gap in the fee at just
over half of all services (n = 266, 57.2%; unknown for n = 128),
unless they were paying with their NDIS funding where the
full fee was usually covered. Only 326 services provided their
typical waiting time to access their service. Those services
reported that patients typically wait 1-4 weeks or longer to
access the service (n=272 services, 68.6%); however, 108
(31.4%) services reported varied waiting times (e.g., different
wait times for different clinical specialities). The larger pro-
portion of South Australian services with a shorter wait time is
likely due to a higher proportion of private for-profit services
included from that state.

Three hundred and ninety-eight services provided in-
formation about the location for clinical encounters. The
majority of those services worked from a clinical space
(n=355, 89.2%). Telehealth was offered by 64.6 percent of
services (n=257), with the majority of those services being
based in major cities (n =137, 53.3%) or inner regional areas
(n=80, 31.1%). Just under two thirds of services (n =242,
60.8%) offered home visits, and 137 services (34.4%) offered
support in community settings.
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Services identified (N = 2,134)

VIC SA/National
n=1,594 n =540

h 4

Desktop audit completed (N= 465)

VIC SA/National

NOT INCLUDED (N = 1,669)
o Not reviewed due to time constraints, N = 1,458

« Not included because the service would not
support stroke patients, N=211

o VIC services (n = 1,252)
e SA services (n = 206)

o VIC services (n = 66)
o SA services (n = 145)

n=276 n=189

h 4

Key informant data collected (N = 322)

VIC SA/National
n=216 n=106

F1GURE 1: Service inclusion flowchart.

3.1. Stroke-Specific Service Characteristics. Detailed in-
formation was collected for 322 services in 143 organisations
(89 organisations in Victoria, 54 in South Australia) through
key informants, including 169 (52.8%) services based in major
cities and 105 (32.6%) in inner regional areas (Table 2). While
most services reported being “very willing” to work with
people with stroke aged 18-44years (n=233, 90.7%, not
known for n=65) or 45-64years (n=233, 91.0%), fewer
reported that their clinicians were “very confident” to work
with young adults with stroke aged 18-45years (n=138,
56.8%) and 45-64 years (n =161, 66.5%).

3.1.1. Services with Expertise or Programmes Focused on
Neurological Rehabilitation. Only 23 services that partici-
pated via a key informant specifically worked with adults
with stroke, although they did not necessarily work only with
young adults. One hundred and fifty four services (47.8%,
not known for n=107) had neurological rehabilitation
programmes or staff with training in neurological re-
habilitation, most of which reported being very (n=95,
61.7%) or moderately confident (n=48, 31.27%) to work
with young adults with stroke aged 18-44years. A small
number of services with expertise in neurological re-
habilitation reported seeing no young adults (18-44 years)
with stroke in a typical year (n =19 services, 12.3%), and the
remaining services sawone to five patients (n=42, 27.3%),
five to nine patients (n =27, 17.5%), 10 to 19 patients (n = 35,
22.7%), or more than 20 patients (n =21, 13.6%), not known
for 10 services. Thirty-six services (23.4%) with neurological
programmes or expertise reported that no staft had training
in accessible communication (not known for seven services),
and patients had to wait less than one week (n =26, 16.9%),
1-4 weeks (n =55, 35.7%), 1-2 months (n =15, 9.7%), more
than 3 months (n =13, 8.4%), or varied waiting periods (e.g.,
for different disciplines; n=42, 27.3%) to access a service
with neurological programmes or expert clinicians.

The needs that expert services reported that they could
meet are summarised in Table 3. In brief, nearly all services
were recorded as being able to meet young adult

rehabilitation needs related to emotions and self-concept
and social functioning, and the majority would meet needs
related to functional recovery, pain management, cognitive
functioning, and work or study poststroke. Few of the
“expert” services reported that they would meet young adult
needs related to transport or driving, bladder and bowel
functioning, or access to peer support.

3.1.2. Rehabilitation Needs. The needs that services reported
they could meet are summarised in Table 2. Three quarters of
services reported that they could support exercise and
physical activity rehabilitation needs, and the majority re-
ported that they could meet social support, emotional and
self-concept, and relationship-related needs. Several key
informants indicated in free-text notes that these psycho-
social needs were typically met through a social worker
rather than a psychologist or counsellor. More than half of
the services reported that they supported pain-related needs,
daily living needs related to “looking after one’s household,”
work or study, general health and diet, accessing entitle-
ments, and managing finances. Half of the services stated
that they could support swallowing, speech, or
communication-related needs. Key informants at several
services reported that in addition to the functional and daily
living rehabilitation support needs listed in the survey they
also provided equipment or wheelchair prescription, and
supported assessment and rehabilitation of spasticity, diz-
ziness, and balance for people who have had a stroke. Some
metropolitan and regional community health services re-
ported that they offered a healthy lifestyle programme (e.g.,
the Life! Program developed by Diabetes Victoria) for adults
who are at risk of recurrent stroke or developing type two
diabetes or cardiovascular diseases by enhancing physical
activity and managing psychosocial wellbeing.

Overall, rehabilitation needs were not consistently met
across services, and few services addressed impairments related
to vision, hearing, and sensory hypersensitivity. Moreover,
there were gaps in addressing peer support needs and com-
munity access (i.e., transport use and driving rehabilitation).
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TaBLE 1: Characteristics of included services that do or could work with young adults poststroke, 7 (%).

South

Victoria n=276 Australia/national n =188

Service type
Multidisciplinary/community health
Physiotherapy service
Psychology/neuropsychology service
Other allied health service®
Clinical disciplines
Physiotherapy
Occupational therapy
Psychology
Neuropsychology
Speech pathology
Social work
Geographic location of services
Major cities
Inner regional areas
Outer regional areas
Remote/very remote areas
Sector
Government/public health organisations
Private for-profit organisation
Private not-for-profit or charitable organisation
Years providing service to young adults poststroke
Less than 1 year®
Less than 5 years
5 to 10years
11 to 20 years
Not known
Payment options
NDIS budgets
Government funding (state or commonwealth)
Government funding (Medicare)
Private health insurance
Personal funds
There are gap fees to be paid by the patient
Typical waiting time®
<1 week
1 to 4 weeks
1 to 2 months
3 to 6 months
>6 months, or varied
Location for clinical encounters”
In clinic
Via telehealth
In the patient’s home
In the community

208 (75.4) 69 (36.7)
39 (14.1) 76 (40.2)
26 (9.4) 19 (10.1)

3 (L1) 25 (13.3)

233 (84.4) 139 (73.5)
168 (60.9) 63 (33.3)
134 (48.6) 52 (27.5)
65 (23.6) 23 (12.2)
137 (49.6) 66 (34.9)
125 (45.3) 18 (9.5)
131 (47.5) 148 (78.3)
108 (39.1) 17 (9.0)
37 (13.4) 19 (10.1)

0 (0.0) 5(2.7)

144 (52.2) 23 (12.2)
113 (40.9) 135 (71.4)
19 (6.9) 31 (16.4)

5 (1.8) 7 (3.7)
7 (2.5) 13 (6.9)
16 (5.8) 14 (7.4)

176 (63.8) 78 (41.5)
72 (26.1) 74 (39.2)
168 (60.9) 106 (56.1)
149 (54.0) 25 (13.3)
118 (42.8) 99 (52.4)
113 (40.9) 107 (56.6)
104 (37.7) 120 (63.5)
176 (63.8) 89 (47.3)
16 (7.8) 38 (31.4)
70 (34.1) 32 (26.4)
33 (16.1) 8 (6.6)
16 (7.8) 5 (4.1)
70 (34.1) 38 (31.4)

217 (78.6) 138 (73.0)
181 (65.6) 76 (40.2)
175 (63.4) 67 (35.4)
68 (24.6) 69 (36.5)

*Other allied health” services were all speech pathology services, except for five OT-specific service providers in South Australia. *Six services had not yet
worked with young adults poststroke (two in Victoria and four in SA) but indicated that they could work with that patient group. “Waiting time was not
known or reported for 71 Victorian and 68 South Australian services, which were not included when calculating the percentage of services with different
waiting times. dClinical encounter location was not known for 81 (in clinic), 123 (telehealth), 117 (in the home), and 124 (in the community) services.

However, some services that were not able to provide driving
assessments were still able to provide rehabilitation towards
supporting a driving goal, and thus, there is potential for
fragmented service for the young adults with stroke.

3.1.3. Communication Accessibility and Training. Just over
one third of services (n=124, 38.5%) reported that their
resources were provided in communicatively accessible

formats, and one third reported that they did not provide
accessible documents (n=103, 32.0%). The remainder
(n=23, 7.1%) neither agreed nor disagreed about whether
they provided accessible documents or (n=72, 22.4%) did
not know if their information was communicatively ac-
cessible. One third of all services (n =107, 33.2%) reported
most or all staff had training in accessible communication,
87 said that some staff had training (27.0%), 54 (16.8%)
reported that no staff had training, and 74 (23.0%) services
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TaBLE 2: Stroke-related characteristics of services that completed key informant interviews, #n (%).

South

Victoria n=216 Australia/national n =105

Geographic location of services

Major cities 89 (41.2) 80 (75.5)
Inner regional areas 92 (42.6) 13 (12.3)
Outer regional areas 35 (16.2) 12 (11.3)
Remote areas 0 (0.0) 1 (0.9)
The service works primarily with:
Adults who have had a stroke 18 (8.3) 5 (4.7)
People with a range of conditions 187 (86.6) 98 (92.4)
Not reported 11 (5.1) 3 (2.8)
There are clinicians or programmes focused on stroke or neurological rehabilitation 81 (37.5) 73 (68.9)
Young stroke patients aged 18-44 years p/a
None 25 (11.6) 25 (23.6)
<5 88 (40.7) 28 (26.4)
5t09 15 (6.9) 24 (22.6)
10 to 20 30 (13.9) 8 (7.5)
>20 14 (6.5) 14 (13.2)
Not known 44 (20.4) 7 (6.6)
Young stroke patients aged 45-64 years p/a
None 6 (2.8) 11 (10.4)
<5 61 (28.2) 30 (28.3)
5t09 31 (14.4) 11 (10.4)
10 to 20 25 (11.6) 14 (13.2)
>20 44 (20.4) 32 (30.2)
Not known 49 (22.7) 8 (7.5)
Willingness to work with people poststroke aged 18-44 years
A little willing 2 (0.9) 3 (2.8)
Moderately willing 7 (3.2) 12 (11.3)
Very willing 152 (70.4) 81 (76.4)
Not known 55 (25.5) 10 (9.4)
Willingness to work with people poststroke aged 45-64 years
A little willing 1 (0.5) 4 (3.7)
Moderately willing 7 (3.2) 11 (10.4)
Very willing 152 (70.4) 81 (76.4)
Not known 56 (25.9) 10 (9.4)
Confidence to work with people poststroke aged 18-44 years
A little confident or not at all confident 6 (2.8) 2 (1.9)
Moderately confident 53 (24.5) 44 (41.5)
Very confident 89 (41.2) 49 (46.2)
Not known 68 (31.5) 11 (10.4)
Confidence to work with people poststroke aged 45-64 years
A little confident 1 (0.5) 3(2.8)
Moderately confident 32 (14.8) 45 (42.5)
Very confident 114 (52.8) 47 (44.3)
Not known 69 (31.9) 11 (10.4)
Information is available in communicatively accessible formats
Agree 78 (36.1) 46 (43.4)
Neither agree nor disagree 21 (9.7) 2 (1.9)
Disagree 57 (26.4) 46 (43.4)
I am not sure 60 (27.8) 12 (11.3)
Are staff trained in accessible communication
No staff have received training 27 (12.5) 27 (25.5)
Some staft have received training 60 (27.8) 26 (24.5)
Most staff have received training 46 (21.3) 21 (19.8)
All staff have received training 19 (8.8) 21 (19.8)
Support is available to staff as needed 0 (0.0) 1 (0.9)
Not known 64 (29.6) 10 (9.4)
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TaBLE 2: Continued.

Health & Social Care in the Community

Victoria n=216

South
Australia/national n =105

Are interpreters used

No 10 (4.6) 24 (22.6)
Yes 167 (77.3) 72 (67.9)
Not known 39 (18.1) 10 (9.4)
Do staff want training in stroke rehabilitation for young adults
Yes 156 (56.5) 83 (43.9)
No 3 (11) 1 (0.5)
Not known 117 (42.4) 105 (55.6)
Training preferences®
Online resources, websites, or webinars 128 (82.1) 70 (84.3)
Through a community of practice or mentorship 81 (51.9) 16 (19.3)
Group training in person 65 (41.7) 42 (50.6)
Reading a book or manual 47 (30.1) 43 (51.8)
Stroke-related needs that are met by the service
Physical functioning 168 (77.8) 75 (70.8)
Health, wellbeing, nutrition, and diet 157 (72.7) 29 (27.4)
Social support needs 157 (72.7) 48 (96.0)
Relationship support needs 153 (70.8) 43 (89.6)
Emotions and self-concept support needs 151 (69.9) 55 (96.5)
Looking after the household or self-care 134 (62.0) 63 (59.4)
Pain or altered sensation and feeling 132 (61.1) 67 (63.2)
Accessing entitlements 124 (57.4) 45 (42.5)
Swallowing, speech, or communication 109 (50.5) 54 (50.9)
Work or study 123 (56.9) 67 (63.2)
Managing finances 121 (56.0) 46 (43.4)
Cognitive functioning, fatigue, and sleep 83 (38.4) 59 (55.7)
Bladder or bowel functioning 83 (38.4) 20 (18.9)
Transport and driving 39 (18.1) 23 (21.7)
Information about peer support 20 (9.3) 23 (21.7)
Vision, hearing, or hypersensitivity to sound/light 12 (5.6) 19 (17.9)

“The proportion of people with each training format preference is reported only for services where the key informant indicated that staff would want or need

further training.
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FiGuRre 2: Distribution of all included health services in Victoria. The pink shaded region indicates the area depicted for the snapshot of

services in the metropolitan Melbourne region. Town names are only shown for regions with >5000 residents.

did not know if staff had received training in accessible
communication. Among services that reported that they
could meet the needs of young adults between 76.9% and

93.0% of services reported that some, most, or all staff in
those services had training in accessible communication

(Table 4).

85U8017 SUOWIWIOD @A 118810 3|qeoldde ayy Aq peuseno a1e sejolie YO ‘8SN JO Sa|NJ o Aeiq18ulUO /8|1 UO (SUOHIPUOD-PUe-SWLBIAL00" A3 1M A1 1[Bul [UO//SNL) SUOTIPUOD pUe SWie 1 8y} 88S [S202/c0/TT] uo Akeiqiauliuo A8]IM ‘[1ounod Yosessey QIR PUY UIeeH [eUoeN AQ 22£29/8/v202/SSTT 0T/I0p/W0d A8 | Akeiq 1 puljuo//sdny wouy papeojumod ‘T 720z ‘9sy



Health & Social Care in the Community

0 100 200 300 400 km
N .

Coobér Pedy m

AUZ.
Roxby Downs

Port Asgusta

Fi reelin;

Angasmz}

Wt Waikerie Parins

auigx (SA) Tantnda
0 . “Angaston e

o DLyndoch
fte Vale &

airne

Mount ker (SA)
Meadows

WftLaren Vale

Strathalbyn

Mount Gam#ieL]
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TaBLE 3: Number (percent) of the services reporting they have
expertise, training, or programmes in neurological rehabilitation
that could meet different needs of young adults, n (%).

Number (%) of
expert services
that
reported that they
could meet the
respective needs

of
young adults
Physical functioning 108 (70.1)
Health, wellbeing, nutrition, and diet 76 (49.4)
Social support needs 92 (99.0)
Relationship support needs 87 (97.0)
Emotions and self-concept support needs 97 (100.0)
Looking after the household or self-care 92 (59.7)
Pain or altered sensation and feeling 103 (66.9)
Accessing entitlements 72 (46.8)
Swallowing, speech, or communication 84 (54.5)
Work or study 103 (66.9)
Managing finances 85 (55.2)
Cognitive functioning, fatigue, and sleep 103 (66.9)
Bladder or bowel functioning 47 (30.5)
Transport and driving 43 (27.9)
Information about peer support 28 (18.2)
Vision, hearing, or hypersensitivity to sound/ 21 (13.6)

light
Note. The percent of services that reported some, most, or all staff had

training in accessible communication does not include the services for
which these data were not known by the key informant.

In the open-text response fields, some services indicated
that for many clinicians supported communication training
was received “on the job” (not-for-profit allied health and
rehabilitation service). Services with speech pathologists,
neurophysiotherapists, or neuropsychologists often stated that
they developed communication skills through their formal
training, or in roles within neurological rehabilitation services;
however, some of those specialised clinicians reported that they
did not have formal communication accessibility training. For
services where not all staff had received training, several key
informants noted that staff would be able to access training or
support through a speech pathologist in the team as needed
(e.g., through case conferencing). Others stated that they would
do interdisciplinary assessments if communication difficulties
were noted (metropolitan stroke rehabilitation service).
However, an informant at one regional community re-
habilitation servicereported that speech pathologist availability
outside their own clinical workload limited the support that
speech pathologists could give to other clinicians. One key
informant at a metropolitan community rehabilitation service
reported that their service had “individual handouts that are
aphasia friendly”. At one service, the informant stated that they
usually used the Stroke Foundation handouts, but felt that
those were “pretty complicated for someone with communi-
cation difficulties,” and their speech pathologists would usually
need to adapt materials further and an informant at a regional
community health service reported that they did not have
“standard” accessible documents. Several informants at re-
gional community rehabilitation services commented that
access to communication aids was limited and another private
physiotherapist in a metropolitan service reported that they
would “love to have training or advice regarding making our
material more accessible, for both admin staft and allied health
clinicians”. A clinician at a metropolitan community re-
habilitation service reported that they wanted to improve their
accessibility processes.

3.1.4. Service Geographic Location. More services in major
cities reported having expertise in neurological re-
habilitation, experience working with young adults with
stroke, and being very willing or very confident to work with
this group compared withservices based in rural or regional
areas. That is, a larger proportion of services with expertise in
neurological rehabilitation (n=127, 82.5%) that saw more
than five young adults aged 18 to 45years with stroke per
year (n=88, 83.8%) or that were very willing (n=138,
59.2%) or very confident (n=101, 73.2%) to work with
young adults with stroke were in major cities. Moreover,
a larger proportion of services that reported higher com-
munication accessibility accommodations were in major
cities; that is, 64.5% of services that provided written ma-
terials in communicatively accessible formats and 73.8% of
services where most or all staff had accessible communi-
cation training were in major cities.

3.1.5. Training. Only four service providers reported that
they did not want or need further training in young stroke,
all of which reported that they were already very confident to
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TaBLE 4: Number (percent) of services reporting they could meet young adult rehabilitation needs and whether some, most, or all staff had

communication training, N (%).

Total number of
included services that
could meet the
respective need

Number (%) of services that could
meet the respective need where
some, most, or all staff had training
in accessible communication

N Yes* Not known

N (%) N
Physical functioning 188 156 (83.0) 55
Health, wellbeing, nutrition, and diet 141 119 (84.4) 45
Social support needs 158 135 (85.4) 47
Relationship support needs 145 119 (82.1) 51
Emotions and self-concept support needs 157 135 (86.0) 49
Looking after the household or self-care 153 136 (88.9) 44
Pain or altered sensation and feeling 169 143 (84.6) 30
Accessing entitlements 135 116 (85.9) 34
Swallowing, speech, or communication 143 133 (93.0) 20
Work or study 157 136 (86.6) 33
Managing finances 139 120 (86.3) 28
Cognitive functioning, fatigue, and sleep 139 113 (81.3) 3
Bladder or bowel functioning 88 79 (89.8) 15
Transport and driving 61 52 (85.2) 1
Information about peer support 39 30 (76.9) 4
Vision, hearing, or hypersensitivity to sound/light 28 25 (89.3) 3

*The percent of services that reported some, most, or all staff had training in accessible communication does not include the services for which the key

informant did not know if staff had received training.

meet the needs of young adults with stroke. Of the 219
services that reported wanting training and that selected
a training preference, 178 (81.3%) selected two or more
preferred training formats. The most popular training for-
mat was through online resources, websites, or webinars
(n=198, 82.8%) followed by group training (n = 107, 44.8%),
or through engaging with a community of practice or
mentors (1=97, 40.6%). The least popular format was
passive learning through written materials (n =90, 37.7%).
The training preferences across remoteness areas are shown
in Figure 4, which shows that while online resources and
webinars are popular across all geographic areas, there is
increasing preference for receiving support from a com-
munity of practice across increasing levels of remoteness.
In the open-text response fields, some key informants
indicated that webinars and online training options were
easier for staff to attend during the workday, especially for
services in regional areas; however, the value of in-person
training was recognised as giving better opportunities “to
link in with other therapists who share clinical interests” and
to get more “practical” experience. Moreover, it was noted
that clinicians in regional areas often “like to travel to
training opportunities as it’s a good opportunity to net-
work.” Several key informants emphasised that their service
has regular “in-service” training and that they often look for
external presenters to share knowledge on specific re-
habilitation topics. Some private practitioners noted that it
was difficult to justify travelling for training if they would
“lose a day of work.” Similarly, some services that did not see
a lot of young adults with stroke indicated that it is difficult
to justify sending staff to training opportunities specifically
for that patient cohort, and that being able to access “the

mentor and community of practice option would be most
appropriate so that they can access expertise when it is
needed.”

4. Discussion

The present study found that while no service providers in
Victoria and South Australia work exclusively with young
adults with stroke, there are several services that do have
relevant expertise, training, experience, and programmes to
meet the needs of young adults with stroke. However, the
availability, accessibility, and capacity of these services to
accommodate the needs and preferences of young adults
poststroke does not appear to be sufficient to ensure that all
young adults are supported after a stroke. We now discuss
the implications of the present findings for young adults
with stroke in the current sector in relation to the five As of
service use (i.e., availability, accessibility, affordability, ac-
ceptability, and accommodation) [32], as well as the im-
plications for improving service delivery alongside the
existing expert services identified.

The availability of services is considered in relation to the
presence of services that have expertise, experience, confi-
dence, and short enough waiting times for young adults with
stroke. Overall, just over half of all services that participated
in key informant interviews reported that their clinicians
were very confident to work with young adults with stroke
aged 18 to 44 years old, and 91% were very willing to work
with them. Nearly half of the services had relevant neuro-
logical rehabilitation expertise, training, or programmes for
people with neurological conditions. The majority of the
expert services were located in major cities, were typically
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FIGURE 4: Training preferences across remoteness areas.

available within four weeks of referral, and had clinicians
who were reported to be moderately or very confident to
meet the needs of young adults with stroke. In particular,
nearly all of the expert services reported that they could meet
the psychosocial support needs of young adults (e.g.,
emotional functioning, social participation or belonging,
and relationships), and most reported that they would meet
functional recovery needs, cognitive functioning, and work-
related goals of young adults with stroke. These are fre-
quently reported as important unmet needs of young adults
with stroke [12, 23, 27], particularly the need to address
psychosocial functioning alongside physical functioning.
However, some caution must be exercised about assuming
that these services are suitable for a young adult stroke
patient population given that few services reported that they
would meet other important needs (including driving re-
habilitation, bladder and bowel rehabilitation, and linkage
with peers who have had a stroke), and staff in many services
lacked training in accessible communication. Therefore,
many of these services may not ultimately be ideal for the
clinical population, particularly the one in five young adult
patients who have a speech or language impairment post-
stroke [22]. Altogether, when considering most services with
availability, experience, and expertise in neurological re-
habilitation expertise are located in major cities, the sector
remains unlikely to reliably meet the needs of young adults
with stroke in the community, particularly young adults
living in regional areas. Furthermore, training or mentoring
to enable existing services to meet the needs of young adults
with stroke is clearly warranted, even for expert services.
The affordability of services can be a vital factor in
whether young adults will receive sufficient support. This is
particularly important given that young adults experience

significant loss of income and financial insecurity poststroke
[11, 16, 23, 46], which is known to lead to lower health
service use often due to difficulty paying for treatment [46].
For services included in the present study, patients were
expected to pay a fee at just over half of the included services,
including gap fees for outpatient allied health or community
rehabilitation services at many government rehabilitation
services. While gap fees at government-funded services are
typically stratified by patient income level and can be waived
for people facing financial hardship, it is important that the
financial barriers to accessing services are not under-
estimated in both the private and public sectors for this
young population. In Australia, people with a significant and
permanent disability can become participants of the NDIS,
which provides individualised funding to support core needs
(e.g., daily living, or social and community participation),
capacity building (e.g., therapies to improve functioning,
employment, or independent living), and capital support
(e.g., to buy assistive technology) [47]. However, young
adults with stroke are not always eligible for NDIS funding,
despite having ongoing support needs.

The accessibility of services is typically considered in
terms of their geographic location and the distance required
to the service. In this study, most services were based in
major cities where the majority of the population lives;
however, given the increased incidence of stroke in more
remote geographic areas in both Victoria and South Aus-
tralia [2], it appears that many young adults with stroke will
not have equitable access to services. That said, three
quarters of the services that participated in key informant
interviews reported that they offered services via telehealth
(usually in addition to at least some assessments or therapy
in the clinic), which may partially overcome the tyranny of
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distance for people living in regional areas. The relatively
widespread use of telehealth amongst rehabilitation and
allied health services is probably partly due to the increased
accessibility and availability of telehealth throughout the
height of the COVID-19 pandemic in 2020-2023, particu-
larly in Victoria which faced the most extensive lockdowns
in Australia [48, 49]. Prior to the pandemic, we have pre-
viously found that there was generally low desire for both
healthcare providers and patients to use telehealth for re-
habilitation in regional and remote areas in Victoria [50, 51].
Anecdotally, many key informants commented that most
people now prefer to come into services in person if they can;
however, continued provision of telehealth does enable
people to continue to access support if they live far from
metropolitan areas or regional towns.

Finally, the accommodation of patient needs and pref-
erences and the likely acceptability of services to patients are
critical factors that impact on whether services are suitable
for this young adult patient population. In particular, given
that at least one in five young adults with stroke will have
a speech and language impairment like aphasia [12], it is
important that staff have the required skills or support to use
supported and accessible communication strategies. Aligned
with the present findings, previous research has indicated
that provision of supported communication training to
unfamiliar communication partners (such as staff) [52] and
communicatively accessible written materials varies widely
and is often absent [53]. Some barriers to using supported
and accessible communication strategies include a lack of
access to or interest in improving communication accessi-
bility with some unfamiliar communication partners;
however, as found in the present study, some providers do
want to access training to improve their communication
interactions with people with aphasia [54]. Barriers to
providing communicatively accessible written materials,
especially beyond speech pathology-specific resources can
include the time and skill it takes to create accessible re-
sources, awareness by staff of the need to provide resources
in accessible formats, and the availability of accessible re-
sources or organisational policies on communication ac-
cessibility [53]. These factors therefore need to be accounted
for when improving service accessibility and staff compe-
tency to work with young adults with communication im-
pairments after stroke.

Overall, the majority of services indicated that they
could meet the most common unmet needs currently re-
ported by young adults with stroke [11, 12, 16, 23, 27],
including assistance to improve physical and emotional
functioning, to maintain or build social support and re-
lationships, as well as to return to work, manage pain,
complete daily activities, access entitlements, and manage
finances. However, there were relatively few services that
reported that they would address disruptions to sensory
processing or sensitivity, which is reported to be an unmet
need for just over a quarter of young adults poststroke [12].
Moreover, few services could link people with other young
adults who have had a stroke through peer support net-
works. Peer support is particularly lacking for people at-
tending routine rehabilitation services where the majority

Health & Social Care in the Community

of patients are older. The opportunity for young adults with
stroke to meet with other young adults helps people to
share the “enormity and significance” of the challenges that
they experience with others who understand what it is like
for them (p. 210) [11]. Moreover, peer connections with
other young adults with stroke have been reported to play
an important role in learning how others cope with the
difficulties that they face due to their stroke [55]. Finally,
only a third of services could provide support to help
people to return-to-driving. This is understandable given
the additional training and time required for an occupa-
tional therapist to complete driving competency assess-
ments. However, the limited number of services that
support return-to-driving highlights that this remains
a persistent unmet need and that young adults probably
face fragmentation in access to both assessment and
therapy to return to driving at existing services. This
fragmentation in care poses a significant barrier to re-
suming significant life roles (e.g., taking children to school
or returning to work) [12].

4.1. Implications. While services with expertise in sup-
porting young adults in the community exist, the present
study shows that there is significant need to build capacity
across the sector to provide more systematic and timely
access to evidence-based supports that will meet the needs of
young adults with stroke. This could partly be addressed
through the delivery of further training and mentorship to
existing services, particularly in accessible communication
and provision of communicatively accessible resources so
that service providers will be able to work well with all people
with stroke, including people with aphasia or other speech or
communication impairments. Online free or low cost
communication partner training for aphasia is available
(e.g., The Aphasia Institute Supported Conversation for
Adults with Aphasia (SCA™)) [56] and other agencies offer
resources for the development of communicatively acces-
sible materials (e.g., SCOPE, Australia [57], or the UK Stroke
Association [58]). Further training in supported commu-
nication strategies is particularly important given that
people with aphasia face significantly greater challenges in
maintaining relationships and returning to work [12, 13, 20].
Nearly all services reported that they would want further
training in supporting young adults with stroke, including
most “expert” services, with a clear preference for both
online webinar-based training as well as in-person oppor-
tunities and engagement with a community of practice or
mentors for services that see very few young stroke patients.
Given that significant unmet needs have consistently been
reported by young adults attending existing services, how-
ever, the present findings highlight the need for and cen-
tralised and coordinated services to help young adults to
access suitable rehabilitation and support poststroke in
a timely way.

4.2. Study Strengths and Limitations. A key strength of the
present study was the systematic approach taken to identify
and characterise existing services, and to identify their
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suitability for young adults with stroke. Despite the rigorous
approach taken to generate this service map, it should be
noted that the study had several limitations that impact the
depth and generalisability of the findings. First, there are
inevitable gaps in the data collected due to the short
timeframe for the study, and the need to design the shortest
survey possible to maximise participation and reduce the
responder burden [28]. Even with this short survey, many
informants were not able to answer key questions about the
experience of clinicians working with young adults with
stroke, particularly the number of patients seen each year
and the willingness or confidence of clinicians to work with
young adults with stroke. Moreover, the service map does
not include sufficient information on all relevant services
given that many services identified in the desktop audit did
not respond to requests for key informant interviews.
Furthermore, the types of services included from each state
varied with a larger proportion of public services in Victoria
and fewer community and outpatient rehabilitation services
in South Australia. This may reflect the lower proportion of
public services in South Australia, which has a much smaller
population than Victoria (1.7 million vs 6.7 million). While
most services reported they could meet several needs, this
does not necessarily mean that they are effectively meeting
those needs. Further research is required to compare the
experiences of patients with those of service providers. Fi-
nally, it is widely recognised that any service map or di-
rectory is only accurate at the time when the data are
collected [28, 59]. Indeed, key informant interviews high-
lighted that several websites provided inaccurate in-
formation about the service; therefore, while the key findings
from this study have been shared with the included services
and relevant stakeholders, the information contained in the
service map should ideally be kept up-to-date and made
accessible to both patients and providers in the community.

5. Conclusion

In conclusion, the present study found that although services
with expertise, experience, willingness, and confidence to
work with young adults poststroke are available, they may
not be sufficiently accessible or able to accommodate the
unique needs of all young adults with stroke. Nearly all
services reported a very strong willingness to access further
training or mentorship in providing services to this clinical
group highlighting an important opportunity to build ca-
pacity in the sector. However, as the majority of young adults
report one or more unmet needs from existing services [26],
there is clearly a strong need to further improve access to
expert services.

Data Availability

The source data are included in Supplementary File 2. Some
variables that contain more sensitive information about the
services (e.g., the willingness or confidence of clinicians to
work with young adults with stroke at individual services)
have not been included, as per the study protocol approved
by the institutional human research ethics committee.
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