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Editorial

Advancing Comprehensive Stroke Care—From Acute Recovery
to Long-Term Wellbeing
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* Correspondence: tharshanah.thayabaranathan@monash.edu; Tel.: +613-7511-1968

Introduction

Stroke is one of the most complex diseases of our time; it impacts individuals across
many facets of functioning, depending on the areas of the brain that have been damaged.
Despite substantial advances in acute management, the global burden of stroke is increasing,
especially in low- and middle-income countries (LMICs), where stroke occurs at younger
ages and leads to more years lived with disability [1,2]. It has been estimated that nearly
89% of stroke-related disability-adjusted life years (DALYs) now occur in LMICs [1,2].
This disproportionate burden in LMICs contrasts with high-income countries, which
increasingly face challenges related to ageing populations [3]. Consequently, there is
an urgent need to prevent stroke, and to also embrace the full spectrum of treatment and
recovery care including rehabilitation, avoiding complications, and providing support for
mental health. Since stroke can often be fatal or increase the risk of death, appropriate
palliative care support is also a priority.

The Special Issue “Stroke and Ageing” brings together ten articles from different
regions that cover the spectrum of advancing practice to meet healthcare needs after stroke.
Each article contributes to the growing body of evidence supporting an integrated, person-
centred, and lifespan-oriented approach to stroke care. Drawing on insights from Australia,
China, South Korea, and the United Kingdom, the articles reflect diverse healthcare contexts
and patient populations and are listed below:

1. Lee, J.H. Analysis of Grip Strength Thresholds for Stroke Management and Prevention
in South Korean Older Adults. Healthcare 2025, 13, 781.

2. Carey, L.M.; Cahill, L.S.; Blennerhassett, J.M.; Nilsson, M.; Lannin, N.A.; Thijs, V.;
Hillier, S.; Cadilhac, D.A.; Donnan, G.A.; Morris, M.E.; et al. A Network of Sites
and Upskilled Therapists to Deliver Best-Practice Stroke Rehabilitation of the Arm:
Protocol for a Knowledge Translation Study. Healthcare 2023, 11, 3080.

3. Marsden, D.L.; Boyle, K.; Birnie, J.; Buzio, A.; Dizon, J.; Dunne, J.; Greensill, S.; Hill, K.;
Lever, S.; Minett, F.; et al. Improving Practice for Urinary Continence Care on Adult
Acute Medical and Rehabilitation Wards: A Multi-Site, Co-Created Implementation
Study. Healthcare 2023, 11, 1241.

4. Lightbody, C.E.; Patel, K.; Holland, E.-J.; Sutton, C.J.; Brown, C.; Tishkovskaya, S.V.;
Bowen, A.; Read, J.; Thomas, S.; Roberts, T.; et al. Accelerating the Delivery of Psy-
chological Therapies After Stroke: A Feasibility Stepped-Wedge Cluster Randomised
Controlled Trial. Healthcare 2025, 13, 824824.

Healthcare 2025, 13, 1193 https://doi.org/10.3390/healthcare13101193
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5. Baker, C.; Thomas, S.; Tjokrowijoto, P.; Ryan, B.; Kneebone, I.; Stolwyk, R. Aphasia
Depression and Psychological Therapy (ADaPT): Perspectives of People with Post-
Stroke Aphasia on Participating in a Modified Cognitive Behavioral Therapy. Healthcare
2024, 12, 771.

6. Hunter, S.; Vogel, K.; O’Leary, S.; Blennerhassett, J.M. Evaluating Feasibility of
a Secondary Stroke Prevention Program. Healthcare 2023, 11, 2673.

7. Rehman, S.; Barker, S.; Jose, K.; Callisaya, M.; Castley, H.; Schultz, M.G.; Moore, M.N.;
Simpson, D.B.; Peterson, G.M.; Gall, S. Co-Designed Cardiac Rehabilitation for the
Secondary Prevention of Stroke (CARESS): A Pilot Program Evaluation. Healthcare
2024, 12, 776.

8. Wang, X.; Jiang, H.; Zhao, Z.; Kevine, N.T.; An, B.; Ping, Z.; Lin, B.; Zhang, Z. Mediation
Role of Behavioral Decision-Making Between Self-Efficacy and Self-Management Among
Elderly Stroke Survivors in China: Cross-Sectional Study. Healthcare 2025, 13, 704.

9. Wong, D.; Sanders, L.M.; Beauchamp, A.; Formby, C.; Smith, E.E.; Hansen, C.; McKin-
ley, K.; De Jongh, K.; Borschmann, K. “When the Word Is too Big, It’s Just too Hard”:
Stroke Survivors’ Perspectives About Health Literacy and Delivery of Health Infor-
mation. Healthcare 2025, 13, 541.

10. Lightbody, C.E.; Gordon, C.; Burton, C.; Davidson, C.; Jenkinson, D.; Patel, A.S.; Petrie,
F.J.; Rouncefield-Swales, A.; Sprigg, N.; Stewart, K.; et al. Prepare: Improving End-of-
Life Care Practice in Stroke Care: Insights from a National Survey and Semi-Structured
Interviews. Healthcare 2025, 13, 848.

The article by Lee illustrates the use of cross-sectional, national survey data to identify
sex-specific thresholds for absolute and relative grip strength as predictors of stroke risk in
older Korean adults (article 1). The findings from the study may support the potential use
of grip strength as a simple, scalable tool for stroke risk stratification. However, validation
in longitudinal cohort studies is needed. The other nine articles cover four main themes:
physical rehabilitation, psychological health, secondary prevention, and end-of-life care for people
with stroke. Collectively, these articles underscore a common conclusion that stroke care
must encompass long-term functional recovery, quality of life, and overall wellbeing across
the remaining lifespan. A summary of the four main themes covered in this Special Issue is
provided in the next sections.

1. Physical Rehabilitation

Rehabilitation is the single most effective intervention for improving quality of life after
stroke. However, it is estimated that only 30–50% of patients receive guideline-recommended
physical rehabilitation, often due to geographic, financial, or staffing constraints [4,5].

The authors of two implementation studies included in this issue provide examples
of approaches to improve access to evidence-based rehabilitation after stroke. Carey et al.
present their protocol for an innovative, multicentre knowledge translation project to
increase access to upper limb rehabilitation by upskilling and credentialing occupational
therapists or physiotherapists and using a network model to increase reach across Australia
(article 2). Grounded in implementation science theory, their project is designed to ensure
therapists know what should be delivered while establishing a model of care to promote
consistent adoption in real-world settings. The target population are those with loss of
body sensation, which can affect one in two people after stroke [6]. This example illustrates
to readers how to design studies to increase the adoption of new, effective models of care
and the importance of establishing partnerships with consumers, policy-makers, clinicians,
healthcare organisations, and researchers.

In the article by Marsden et al., the focus is on improving the detection and management
of urinary incontinence in acute hospitals and in-patient rehabilitation settings (article 3).
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Urinary incontinence is a common complication after stroke, affecting more than half of
stroke patients within the first month, 38% at one year, and 17% in the long term [7]. The
authors of this multi-site, pre–post intervention study aimed to increase the adoption of
a co-designed urinary continence care intervention known as SCAMP. Conducted in 15 wards
among 12 Australian hospitals, the knowledge translation intervention significantly improved
assessment and care planning for patients with incontinence; overall, the odds of receiving
assessments and management plans for urinary incontinence increased 4-fold. Given the psy-
chological, physical, and social distress associated with incontinence [7], the study contributes
meaningfully to supporting patient dignity and autonomy. The research provides another ex-
ample of the importance of co-design, whereby project leads and implementation champions
(mainly nurses), clinical experts in continence care, and researchers ensured clinical relevance
to the settings for adoption. The use of implementation science theory is also exemplified
for readers.

Globally, as noted by Feigin et al. and the World Health Organization, rehabilitation
must become a ‘universal health service’ accessible to all, not just those with private
insurance or urban access [8,9]. The articles by Carey et al. and Marsden et al. provide
foundational models and adaptable implementation frameworks designed for scalability
across diverse healthcare systems.

2. Psychological Health

Psychological distress, including depression, anxiety, and emotional dysregulation,
affects up to 60% of survivors of stroke, yet it is one of the most under-addressed aspects
of post-stroke care [10,11]. In this Special Issue, there are two complementary studies
providing insights on novel approaches to addressing psychological problems after stroke.

Lightbody et al. (the ADOPTS trial) conducted a feasibility stepped-wedge ran-
domised controlled trial co-designed to embed psychological support pathways within
four English National Health Service (NHS) stroke units (article 4). Their approach included
mood screening algorithms, staff training, supervision structures, and integration with
an existing programme, NHS Talking Therapies. The intervention was found to improve
staff confidence, and the authors were also able to illustrate how psychological care can be
systematised and scaled. An important lesson was to allow sufficient time for staff training,
since time to release clinical staff for training can be challenging.

Baker et al. conducted qualitative interviews with survivors of stroke who also had
aphasia, a communication disorder that can result in being excluded from mental health
services (article 5). Their evaluation of ADaPT, a modified Cognitive–Behavioural Therapy
programme tailored through visual supports and simplified language, revealed benefits to
participants in mood regulation, communication, and self-acceptance. The programme was
delivered through both telehealth and in-person modes, allowing for flexibility in delivery
and accessibility.

The World Stroke Organization (WSO) and authors such as Ignacio et al. have em-
phasised that post-stroke depression remains a leading determinant of poor recovery,
reintegration, and survival [2,11]. To address this, psychological interventions must be
inclusive, proactive, and embedded within early discharge and long-term follow-up care.

3. Secondary Prevention

Globally, over 25% of strokes are recurrent, and nearly 80% of these could be prevented
through risk factor modification [1,12]. Recurrent strokes are associated with greater severity
and higher mortality rates compared to first-ever stroke events [13]. There is an urgent need to
provide support for people after stroke to avoid another event through the use of medications,
e.g., to lower blood pressure, and lifestyle behaviour change, such as improving diet and

3



Healthcare 2025, 13, 1193

increasing exercise. Patient adherence to lifelong prevention strategies remains a major
challenge. For example, 21% of survivors of stroke discontinue their blood pressure-lowering
medications within the first year [14]. In this Special Issue, we include two articles with a focus
on new programmes to increase support for secondary stroke prevention.

Hunter et al. piloted a 12-week secondary prevention programme combining super-
vised exercise, education, and telehealth coaching (article 6). Their results, obtained from
37 participants as part of a non-randomised feasibility study, provided evidence of improve-
ments in modifiable risk factors and physical fitness. The intervention was highly acceptable;
almost all ‘felt safe to exercise’ and ‘would recommend the programme to others’.

In the second non-randomised feasibility (pilot) trial by Rehman et al., the intervention
was based on adapting a cardiac rehabilitation programme available in Australia. The
programme was co-designed for survivors of stroke as a community-based model (article 7).
The 10 participants improved their functional capacity and reported less fatigue, with
strong indications of behavioural engagement. The authors noted various implementation
challenges, including the division of care between state and federally funded programmes
and services within the Australian context.

Overall, these studies align with the growing global movement towards providing
comprehensive, community-delivered secondary prevention. The WSO and the World
Heart Federation have each called for an integration of stroke and cardiac prevention
models and for using shared infrastructure and health coaches, especially in rural and
resource-constrained settings [15,16]. Another essential feature is the need to tailor and
individualise programmes to ensure greater success.

An important aspect for adopting and changing behaviour includes a person’s self-
efficacy and ability to self-manage their condition [17]. In the article by Wang et al.,
behavioural decision-making was found to mediate the relationship between self-efficacy
(the ability to organise and execute action processes to achieve behavioural goals) and
self-management (article 8). This research was undertaken with 291 elderly survivors of
stroke from Henan Province, China. This suggests that simply providing education to
patients after a stroke is not enough. Health professionals must also help patients develop
the cognitive and behavioural skills needed to apply knowledge, assess risks, and sustain
healthy behaviours that support recovery.

An essential component to support self-efficacy and self-management is understand-
ing levels of health literacy as part of providing health education. In this Special Issue,
Wong et al. discuss health literacy among people with stroke to illustrate the need for
clinicians to tailor information and not make assumptions about patients’ prior knowledge
(article 9). Using the Ophelia framework [18], they demonstrated that survivors with low
health literacy would be less likely to understand their stroke, follow prevention advice, or
feel confident in their care. The authors call for universal precautions in stroke communi-
cation and emphasise that every patient needs information tailored to their literacy and
cognitive level, which is especially pertinent in multicultural and ageing societies.

4. End-of-Life Care

In many health systems, end-of-life care for stroke is under-resourced, under-
researched, and inconsistently implemented. The study by Lightbody et al. offers a rare
window into this domain through a UK-wide survey and interviews with multidisciplinary
staff (article 10). Their findings are sobering: despite high stroke-related mortality and
known prognostic uncertainty, only a minority of stroke units use stroke-specific tools to
guide end-of-life decisions. The variability in practice was exacerbated by a lack of training
and integration with palliative care services. These challenges reflect global trends. In
LMICs, limited access to specialist care and cultural taboos around death further compound
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the problem. The solution, as Lightbody and colleagues argue, lies in pragmatic changes:
stroke-adapted guidance, shared decision-making tools, training for all staff, and stronger
integration with supportive care pathways.

Across the ten studies included in this Special Issue, four key principles emerge.
First, a lifespan approach recognises stroke as a chronic condition requiring continuous
support across physical, communication, sensory, incontinence, and psychological domains.
Second, there is a strong focus on real-world implementation, with pragmatic designs such
as stepped-wedge trials and co-design methods emphasising feasibility and sustainability.
Third, a commitment to equity and inclusion is evident, with tailored interventions for
people with aphasia, culturally diverse groups, and rural populations. Finally, the studies
highlight the value of interdisciplinary collaboration, with examples such as integrated
psychological support, multidisciplinary continence care, and telehealth coaching. Together,
these principles underscore a shift toward holistic, patient-centred stroke care.

Summary

Stroke is not solely a medical condition—it is a complex societal challenge. Its impact
extends beyond mortality, encompassing lost productivity, increased care needs, and
a long-term dependence on health and social systems. The ten studies presented in this
Special Issue make it clear that the solutions may be within reach. We now possess the
tools, knowledge, and evidence base required to transform stroke care. What remains is
a collective will to act—to implement these strategies at scale, to embed them into systems,
and to sustain them over time.

As editors of this Special Issue, we commend the authors for their scholarly rigour
and for providing research that has clinical relevance and will lead to greater inclusion
and accessibility to evidence-based programmes that support long-term wellbeing. The
articles in this Special Issue represent a range of research methods, including co-design,
use of implementation science theory, and feasibility trials, contributing to the growing
need to find solutions that require complex system thinking and evaluation.
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Article

Analysis of Grip Strength Thresholds for Stroke Management
and Prevention in South Korean Older Adults

Jong Hyeon Lee

Department of Sport Industry Studies, Yonsei University, Seoul 03722, Republic of Korea; leejh01@yonsei.ac.kr

Abstract: Background/Objectives: Muscle weakness in older adults is associated with
cardiovascular disease and all-cause mortality. However, its association with stroke preva-
lence remains underexplored. This study aimed to analyze the absolute grip strength
(AGS) and weight-adjusted relative grip strength (RGS) thresholds for stroke prediction
in South Korean older adults and to assess their sex-specific predictive ability. Methods:
Data from 5185 older adults (2231 men; 2954 women) from the Korea National Health
and Nutrition Examination Survey (KNHNES, 2014–2018) were analyzed using complex
sampling methods. Receiver operating characteristic (ROC) curve analysis was performed
to determine AGS and RGS thresholds and predictive performance, while multivariate
logistic regression was used to adjust for confounders and to assess independent effects.
Results: In older men, both the AGS and RGS demonstrated significant predictive ability
for stroke, with AUCs of 0.637 and 0.623, respectively. In women, the AGS (AUC: 0.608)
and RGS (AUC: 0.615) were predictive; however, only the RGS was significant for stroke
management (odds ratio (OR): 3.026; 95% confidence interval (CI), 1.541–5.943). In men,
AGS (OR: 3.544, 95% CI, 2.094–5.998) and RGS (OR: 2.585, 95% CI, 1.529–4.369) were signifi-
cant. The stroke prediction thresholds were AGS 28.55 kg and RGS 0.47 for men and RGS
0.36 for women. Conclusions: The AGS and RGS provide practical indicators for stroke risk
prediction based on sex-specific differences, highlighting their potential for public health
and clinical applications. Future studies should investigate the stroke type, severity, and
additional functional fitness indices.

Keywords: stroke; absolute grip strength; relative grip strength; older adults; KNHNES

1. Introduction

Stroke is a neurological injury caused by the sudden disruption of blood flow to the
brain, resulting in symptoms such as muscle weakness, speech and vision impairment,
and loss of coordination, emphasizing the need for early diagnosis and prevention [1,2].
Globally, approximately 12.2 million cases of stroke occur annually, and one in four people
over the age of 25 years experiences a stroke during their lifetime. Stroke is recognized as a
serious public health problem and is the second leading cause of death worldwide [3]. It is
also a major cause of death in Korea, with over 600,000 cases occurring annually [4], and
the mortality rate within one year after stroke is reported to be 20.1% as of 2022, at 18.5%
in men and 22.1% in women [5]. As of 2022, the number of stroke cases in South Korea
was reported to be 110,574 (61,988 men and 48,586 women). Also, the prevalence of stroke
among Korean older adults is approximately 7.5%, which is more than four times higher
than that observed in younger adults [5].

Mobility has been emphasized in rehabilitation sites for recovery from gait distur-
bances caused by stroke symptoms. However, muscle weakness due to sarcopenia and
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decreased neuromuscular control ability in older adults leads to reduced physical activity.
This decline, combined with changes in blood flow dynamics, impairs venous return,
slows the recovery rate during rest, and increases the risk of stroke due to cerebrovascular
dysfunction caused by thrombosis [6]. Muscles, as key metabolic organs, can weaken due
to muscle loss, disrupting blood sugar and lipid metabolism, and increasing stroke risk.
Stroke-induced upper motor neuron damage exacerbates muscle dysfunction, leading to
reduced muscle fiber size, motor unit loss, altered recruitment rates, and reduced walk-
ing speed and endurance [7]. Therefore, the need for an exercise program that not only
improves muscle mass and strength but also complements traditional function-oriented
interventions has been emphasized, as evidence suggests that stroke recovery is facilitated
by enhancing muscle strength [8]. Therefore, identifying the muscle strength level through
one-repetition maximum (1RM) measurement before starting strength training is generally
emphasized; however, in the case of neurological damage due to stroke, muscle endurance
at the submaximal level is more closely related to functional recovery in daily life than
one-time maximal muscle strength [9–12]. Consequently, exercise intensity of an effective
muscle strength improvement program is 70% of the maximal muscle strength [13], and
1RM measurement can be dangerous and unnecessary waste in the rehabilitation of stroke
patients [8]. Grip strength (GS) is easy to measure, reflects overall muscle strength in older
adults, and effectively predicts stroke risk, making it valuable for stroke prevention and
rehabilitation [14]. Large-scale cohort studies, such as the China Health and Retirement
Longitudinal Study (CHARLS), have demonstrated that changes in GS over time are as-
sociated with stroke incidence, reinforcing its role in stroke prevention [15]. Additionally,
while the Jamar dynamometer is a standard tool for GS assessment, evidence suggests that
electronic dynamometers provide comparable accuracy at a lower cost, making them a
practical alternative for large-scale applications [16]. The importance of measurement is fur-
ther highlighted, as it has been revealed that when GS is weak, essential daily movements
such as getting up from a chair, walking, and climbing stairs are critically limited [17,18].
Stronger GS in stroke patients is linked to earlier hospital discharge [19,20] and better daily
function, showing high correlations with the Frenchay Arm Test (r = 0.91), Motor Club
Assessment (r = 0.86), and Peg Test (r = 0.79). Grip strength training also enhances cognitive
function by improving the efficiency of the white matter network in stroke patients [21].
These findings suggest that GS may be an effective method for the prevention and treatment
of stroke.

Although GS is most widely associated with all-cause mortality [22–25], several thresh-
olds of GS have been reported to predict diseases, with values of 28 kg for men and 18 kg
for women suggested as the criteria for determining sarcopenia in Asians [26]. For diabetes,
the threshold is 28.3 kg for men and 23.4 kg for women, regardless of race [14]. Similar
figures have been reported for older adults; to safely lift an object weighing more than
10 kg without injury, a grip strength of more than 28.5 kg for men and 18.5 kg for women is
required [27].

Thus, the core mechanisms of post-stroke recovery and the effects of muscle strength
intervention, as assessed by GS, have been presented [17,28]; however, the muscle strength
threshold for early and specific prevention and management of stroke has not been in-
vestigated to date. In addition, muscle strength has been suggested to be related to
cardiovascular mortality rather than disease prevention; therefore, physical fitness values,
including muscle strength, that prevent disease occurrence itself rather than death, should
be suggested for early disease prediction to prevent the occurrence of fatal conditions.
Therefore, deriving thresholds for both absolute grip strength (AGS) and relative grip
strength (RGS) is essential to optimize tailored prevention and rehabilitation programs,
accounting for sex differences in physique and muscle strength distribution among older
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adults. AGS is measured in kilograms using a dynamometer, and relative grip strength,
RGS, is calculated by dividing AGS by body weight or body mass index (BMI). RGS is
commonly used to minimize the confounding effect of body weight when examining the
relationship between grip strength and disease prevalence [29].

While previous studies, such as Liu et al. (2021) [15], have established the link between
low GS and increased stroke risk in the Chinese population, our study further distinguishes
between AGS and RGS in predicting stroke risk among South Korean older adults. Ad-
ditionally, we incorporate key metabolic risk factors such as hypertension, dyslipidemia,
and diabetes mellitus to strengthen our predictive model. This study aims to identify AGS
and RSG thresholds for stroke prevention and management using data from the Korea
National Health and Nutrition Examination Survey (KNHNES) [30], a nationally represen-
tative dataset of older adults in South Korea, to evaluate the classification performance
of AGS and RGS in stroke prediction, explore their clinical applicability, and assess the
potential preventive impact of maintaining GS above the identified thresholds. Also, our
research considers the longitudinal implications of grip strength changes and their poten-
tial interactions with metabolic risk factors, which may further refine stroke prediction
models. These findings will provide evidence to guide public health policies that address
sex differences in stroke risk and support programs aimed at preventing muscle strength
decline in older adults.

2. Materials and Methods

2.1. Data Acquisition and Participants

This study used data from the KNHNES, conducted by the Korea Centers for Disease
Control and Prevention. Raw data from 2014 to 2018, with GS data, were used after
submitting the plan and purpose of this study and receiving approval. In this study, older
adults were defined as those aged 65 years or older, and the age group was set as the
subpopulation. In this study, 5185 participants (2231 men and 2954 women) with both
stroke and GS indicators were analyzed.

2.2. Research Variables
2.2.1. Stroke Prevalence

In this study, to identify the prevalence of stroke in older adults, a binary variable was
reconstructed for participants who had been diagnosed with stroke, currently had stroke,
were receiving stroke treatment, or were experiencing stroke–stroke sequelae. If none of
the above applied, the participants were classified as having no stroke.

2.2.2. Grip Strength

In this study, GS (kg) data were collected from the KNHNES (2014–2018), with mea-
surements performed thrice for each hand (left and right) using a digital grip dynamometer
(TTK 5401, Takei, Japan) following standardized procedures. Participants were instructed
to sit upright with their elbows flexed at 90 degrees, their forearms in a neutral position, and
their wrists slightly extended (0–30 degrees). They were asked to squeeze the dynamometer
with maximum effort for a few seconds without any additional body movement. Trained
examiners conducted all assessments to ensure measurement, accuracy, and consistency.
Individuals unable to undergo GS measurement due to conditions such as arm, hand, or
thumb loss or fracture; hand paralysis; use of a cast or bandage on the hand or wrist; history
of wrist surgery or arthritis within the past three months; or recent hand pain, stiffness, or
worsening symptoms were excluded from the measurements. The highest value among
the six measurements was considered as the AGS. Additionally, the RGS was calculated as
the AGS divided by body weight.
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2.2.3. Covariates

Age, household income, marital status, and educational level were adjusted to analyze
the relationship between GS and stroke in older adults. In addition, health behavioral
variables such as alcohol consumption, smoking, obesity, and strength training practice
were adjusted. Also, our analysis controlled metabolic conditions such as physician-
diagnosed hypertension, dyslipidemia, and diabetes mellitus, as these factors have been
previously identified as significant contributors to stroke risk [31]. While heart failure
and atrial fibrillation [32] were not included due to dataset limitations, we acknowledge
their potential relevance and suggest future research explore their role in grip strength-
related stroke prediction. Household income was classified into four quartiles. Education
level was reclassified as “elementary school” for Seodang/Chinese schools, no school,
and elementary schools; middle school and high school items were used as they were;
and for 2/3-year college, 4-year college, and graduate school or higher, a variable item
was reclassified as “college or higher”. Alcohol consumption was measured using annual
drinking frequency data, and variables were constructed with the items “Never drank in
the past year”, “Once a week or less”, “2–3 times a week”, and “4 or more times a week”.
Smoking data were reconstructed as binary variables in which data on current smoking
status were surveyed, with items such as currently smoking or occasionally smoking
as “smoking”, in the past but currently quitting, and never smoking as “non-smoking”.
Obesity was assessed using body mass index (BMI) data, and pregnant women were
excluded from the analysis. BMI classifications were as follows: underweight (less than
18.5 kg/m2), normal weight (18.5–24.9 kg/m2), and obese (25 kg/m2 or higher). Strength
training practice was categorized as a binary variable: individuals who did not engage
in strength training were classified as “no practice”, while those who performed strength
training at least once per week were classified as “practice”.

2.3. Data Analysis

To determine the AGS and RGS cutoff values for stroke prevention, sex-stratified
receiver operating characteristic (ROC) curve analysis was conducted, with the area under
the curve (AUC) evaluated under a null hypothesis value of 0.5. The highest Youden
index was used to define the cutoff thresholds [33], and the stroke prediction accuracy was
assessed using a confusion matrix to calculate sensitivity, specificity, positive predictive
value (PPV), negative predictive value (NPV), and accuracy [34]. A complex sample
analysis method was used to represent the older South Koreans. Variance estimation strata
(kstrata) and cluster variables (psu) were set, and integrated weights were calculated based
on the survey sample size for each year (2014: wt_ivex × 7550/39,199; 2015: wt_ivex ×
7380/39,199; 2016: wt_ivex × 8150/39,199; 2017: wt_ivex × 8127/39,199; 2018: wt_ivex
× 7992/39,199). Participants aged 65 years or older were analyzed as a subpopulation,
with sex-specific filters created to minimize bias in population estimation. Data analyses
reflected the estimated population size using the finite-population correction method.
Descriptive statistics (mean and standard error (SE)) and cross-tabulation were performed
to analyze the demographic and GS distributions by sex, with independence tests for
categorical variable differences. Stroke risk was analyzed by dividing the participants into
weak and strong GS groups based on the thresholds. Adjusted odds ratios (aOR) and 95%
confidence intervals (CIs) were derived using a complex sample logistic regression model
with four adjustment levels: Model 1 (age, income, and education), Model 2 (Model 1 +
alcohol consumption, smoking, hypertension, diabetes, and dyslipidemia), and Model 3
(Model 2 + strength training practice). All analyses were performed using SPSS ver. 27.0,
with statistical significance set at p < 0.05.
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2.4. Ethics Statement

This study utilized KNHNES open-source, anonymized personal data. Since the
KNHNES is conducted directly by the state for public welfare in accordance with Article
2, Paragraph 1, of the Bioethics Act and Article 2, Paragraph 2, Subparagraph 1, of the
Enforcement Decree of the same Act, it can be conducted without review by the Research
Ethics Review Committee. Nevertheless, we disclose that the data for the 6th period, 2014
and 2015, were collected after review (Approval Number: 2013-12EXP-03-5C). In addition,
the data for the 7th period (2016, 2017, 2018) were collected without review, according to
the opinion of the Research Ethics Review Committee of the Korea Disease Control and
Prevention Agency. Informed consent was obtained from all participants at the time of data
collection, and all data collection and analysis procedures were conducted in compliance
with the research ethics guidelines of the Declaration of Helsinki.

3. Results

3.1. ROC Curve Analysis of Grip Strength for Stroke Management

The results of the ROC curve analysis were used to determine the AGS and RGS
thresholds for stroke prevention, and are shown in Table 1. For older men, the AGS had an
AUC of 0.637 (95% CI, 0.591–0.684) and an accuracy of 0.74, while the RGS had an AUC
of 0.623 (95% CI, 0.574–0.672) and an accuracy of 0.65. For older women, the AGS had an
AUC of 0.608 (95% CI, 0.557–0.659) and an accuracy of 0.69, while the RGS had an AUC
of 0.615 (95% CI, 0.556–0.664) and an accuracy of 0.49. Detailed results are presented in
Table 1.

Table 1. ROC curve analysis of absolute grip strength and relative grip strength for stroke prediction.

AUC 95% CI Cut off (kg) Sensitivity Specificity PPV NPV Accuracy

Men AGS 0.637 0.591–0.684 28.55 *** 0.759 0.469 0.12 0.95 0.74

RGS 0.623 0.574–0.672 0.47 *** 0.658 0.565 0.10 0.95 0.65

Women AGS 0.608 0.557–0.659 17.25 *** 0.704 0.493 0.08 0.96 0.69

RGS 0.615 0.556–0.664 0.36 *** 0.481 0.721 0.07 0.97 0.49
AUC: area under ROC curve; CI: confidence interval; PPV: positive predictive value; NPV: negative predictive
value; AGS: absolute grip strength; RGS: relative grip strength. *** p < 0.001.

3.2. Participant Characteristics

Descriptive statistics for age, AGS, and RGS values of older adults and the distribution
according to the calculated GS thresholds are shown in Table 2.

Table 2. Descriptive analysis and frequency distribution of participants’ age and grip strength.

Men Women

Age (year) 72.33 ± 0.128 Age (year) 73.38 ± 0.116

AGS (kg) 33.071 ± 0.185 AGS (kg) 19.503 ± 0.134

RGS (kg) 0.512 ± 0.003 RGS (kg) 0.350 ± 0.002

n B n B

AGS < 28.55 kg 550 473,807 AGS < 17.25 kg 824 789,010

AGS ≥ 28.55 kg 1589 1,446,953 AGS ≥ 17.25 kg 1873 1,686,428

RGS < 0.47 kg 764 654,058 RGS < 0.36 kg 1425 1,316,331

RGS ≥ 0.47 kg 1374 1,265,504 RGS ≥ 0.36 kg 1270 1,157,139
AGS: absolute grip strength; RGS: relative grip strength; n: unweighted frequency; B: estimated population size.
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The results for the prevalence of stroke and other adjusted variables are shown in
Table 3.

Table 3. Participant characteristics by stroke prevalence and adjusted variables.

Variables Men Women

n B % n B % x2 p

No stroke 2076 1,863,169 42.0 2804 2,574,921 58.0
9.544 0.008

Stroke 155 143,747 50.9 150 138,518 49.1

Household income: 1Q 261 243,127 51.0 246 233,971 49.0

80.611 0.000
2Q 374 348,722 48.7 386 366,786 51.3

3Q 663 590,363 47.1 745 661,834 52.9

4Q 915 801,723 36.1 1558 1,416,140 66.5

Married 2212 19,920,213 42.5 2935 2,697,069 57.5
0.374 0.568

Not married 19 14,903 47.7 19 16,369 52.3

Elementary school 683 595,548 25.8 1872 1,709,850 76.4

654.672 0.000
Middle school 451 402,845 51.7 425 375,786 48.3

High school 546 479,857 61.6 316 299,020 38.4

College or higher 406 383,932 71.7 153 151,233 28.3

No hypertension 1034 934,806 44.9 1218 1,146,452 55.1
9.967 0.008

Hypertension 1182 1,058,571 40.5 1717 1,552,700 59.5

No dyslipidemia 1686 1,520,699 48.1 1764 1,638,152 51.9
139.587 0.000

Dyslipidemia 529 472,019 30.8 1171 1,061,000 69.2

No diabetes 1707 1,553,779 42.6 2290 2,095,785 57.4
0.026 0.897

Diabetes 508 438,939 42.3 643 598,528 57.7

No alcohol consumption 548 478,407 42.9 683 637,452 57.1

415.341 0.000
Once a week or less 763 682,570 44.9 948 836,444 55.1

2–3 times a week 337 412,395 77.3 91 91,798 22.7

4 times a week or more 359 336,924 88.7 55 55,529 11.3

No smoking 1787 1,596,397 38.3 2810 2,570,487 61.7
407.538 0.000

Smoking 400 367,397 86.9 63 55,600 13.1

Normal weight 1044 930,407 45.9 1189 1,094,519 54.1

4.759 0.168Underweight 70 64,815 46.7 72 73,994 53.3

Obese 659 607,614 42.5 910 822,744 57.5

No strength training 1484 1,311,133 36.4 2503 2,289,759 63.6
305.324 0.000

Strength training practice 604 554,118 68.4 274 256,368 31.6
n: unweighted frequency; B: estimated population size; %: rates by stroke prevalence; Q: quartile.

The diagnosis rate for stroke tended to be significantly higher in men than in women
(x2 = 9.544, p = 0.008). In addition, there were significant differences by sex in household
income (x2 = 80.611, p = 0.000), education level (x2 = 654.672, p < 0.000), hypertension
(x2 = 9.967, p = 0.008), dyslipidemia diagnosis (x2 = 129.587, p = 0.000), alcohol consumption
(x2 = 415.341, p < 0.000), smoking (x2 = 407.538, p = 0.000), and strength training practice
(x2 = 305.324, p = 0.000).
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3.3. Difference in Stroke Prevalence by Grip Strength Level

In Model 3, which included all adjusted variables, older men with AGS below the
threshold showed a significantly higher stroke prevalence risk (354.4%, 95% CI: 2.094–5.998,
p = 0.000), and those with RGS below the threshold also showed a significantly higher risk
(258.5%; 95% CI 1.529–4.369; p = 0.000) compared to those above the threshold. Similarly,
for older women, those with RGS below the threshold had a significantly higher stroke
prevalence risk (302.6%; 95% CI 1.541–5.943; p = 0.001). However, the association between
the AGS and stroke prevalence in older women was not statistically significant after
adjustment in Model 3. The detailed results are presented in Table 4.

Table 4. Analysis of the relationship between older adults’ handgrip strength and stroke prevalence.

Sex Model OR 95% CI p

Men Unadjusted AGS (kg) 3.642 *** 2.471–5.367 0.000

RGS (kg) 2.624 *** 1.770–3.889 0.000

Women AGS (kg) 1.831 ** 1.202–2.790 0.005

RGS (kg) 2.336 *** 1.478–3.693 0.000

Men Model 1 AGS (kg) 3.431 *** 2.168–5.428 0.000

RGS (kg) 2.241 *** 1.461–3.436 0.000

Women AGS (kg) 1.767 * 1.139–2.740 0.011

RGS (kg) 2.497 *** 1.523–4.092 0.000

Men Model 2 AGS (kg) 3.600 *** 2.121–6.112 0.000

RGS (kg) 2.627 *** 1.556–4.436 0.000

Women AGS (kg) 1.972 0.926–4.197 0.078

RGS (kg) 3.104 ** 1.569–6.140 0.001

Men Model 3 AGS (kg) 3.544 *** 2.094–5.998 0.000

RGS (kg) 2.585 *** 1.529–4.369 0.000

Women AGS (kg) 1.899 0.890–4.055 0.097

RGS (kg) 3.026 ** 1.541–5.943 0.001
OR, odds ratio; CI, confidence interval; Model 1: adjusted for age, household income, marital status, and
educational level; Model 2: Model 1 + alcohol consumption, smoking, diagnosed hypertension, diabetes, and
dyslipidemia; Model 3: Model 2 + strength training practice; AGS, absolute grip strength; RGS, relative grip
strength * p < 0.05; ** p < 0.01; *** p < 0.001.

4. Discussion

This study is the first to present the AGS and RGS thresholds for stroke prediction in
older adults in South Korea, using large-scale open-source data, with sex-specific differenti-
ation. By analyzing the KNHANES data, we identified grip strength thresholds for stroke
risk and offer a reference for strength-training goals in stroke prevention and management.

The AUC of the older adults’ GS threshold derived in this study was 0.608–0.637, which
is generally considered fair, and is similar to those previously reported for cardiovascular
disease and mortality (AUC: 0.65–0.75) [35], metabolic syndrome (AUC: 0.65–0.71) [36],
frailty (AUC: 0.6–0.7) [14], and all-cause mortality (AUC: 0.66–0.72) [35]. However, these
studies generally considered multiple diseases in an integrated manner and were not predic-
tive studies for any single specific disease. Stroke is a major cause of death worldwide, with
fatal sequelae, and is a serious public health concern, especially in older age groups [37].
Therefore, the classification performance evaluation results of this study are significant for
clinical evaluation and establishment of prevention strategies for stroke risk and its clinical
significance. In addition, compared to Liu et al. (2021) [15], who reported an HR of 1.89
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for weak GS in predicting stroke, our study found similar trends, though our AUC values
indicate only fair discrimination. While AGS and RGS provide additional insights into
stroke risk, their predictive performance should be interpreted in the context of established
stroke risk models such as the Framingham Stroke Risk Score [38]. Combining grip strength
with these models may enhance their predictive accuracy and clinical applicability.

Among the derived GS thresholds, the AGS for men was 28.55 kg and for women was
17.2 kg, which is similar to the AGS thresholds for cardiovascular and metabolic diseases
for men (26–30 kg) and for women (16–20 kg) [35], and the thresholds for all-cause mortality
of 26–28 kg for men and 15–18 kg for women [39]. In particular, RGS assessment is needed
to supplement the risk that is difficult to capture with the AGS alone in older adults with
high body weight. The threshold related to cardiovascular disease and all-cause mortality
was 0.45–0.55 for men and 0.35–0.45 for women [35], and the Asian Working Group for
Sarcopenia (AWGS) suggested a threshold of 0.40 for men and 0.30 for women in the
diagnosis of sarcopenia [26]. This study suggests that the management of RGS may be
more essential for managing stroke, as higher values of 0.47 for men and 0.36 for women
were presented.

The sensitivity of AGS for men was 75.9%, demonstrating a strong performance in
identifying stroke patients, whereas the RGS exhibited higher specificity (56.5%) than
the AGS, indicating its usefulness in identifying individuals without stroke risk. Among
older women, the AGS sensitivity was 70.4% and the RGS specificity was higher at 72.1%,
suggesting better predictive accuracy for the AGS in identifying stroke risk. Although
the PPV for all GS measures was below 12%, limiting their accuracy in predicting actual
stroke cases, the NPV exceeded 95%, indicating a high predictive performance for the
non-occurrence of strokes. This suggests that grip strength testing could serve as a key
determinant in identifying individuals at low stroke risk, potentially reducing the need for
additional assessments. Therefore, the AGS is considered a suitable early screening tool
for stroke because of its high sensitivity and overall accuracy, whereas the RGS, with its
relatively high specificity, serves as a complementary measure. Therefore, evaluating both
the AGS and RGS is recommended to enhance the prediction of stroke risk in older adults.

In addition, this study attempted to increase the explanatory power of the results
by adding the results of the multivariate logistic regression analysis adjusted for sociode-
mographic factors, health behaviors, comorbidities, and strength training practice to the
results of the ROC curve analysis. The analysis results showed that the AGS in men had
a relatively superior predictive performance to the RGS, with a higher AUC, and its OR
was also higher than that of the RGS (3.544 vs. 2.585). This suggests that although RGS
is important in stroke management, AGS is a relatively more powerful variable and was
statistically significant in the fully adjusted Model 3. In contrast, in women, RSG showed a
higher predictive performance relative to body weight. In Model 3, AGS did not statistically
significantly predict stroke, whereas RGS was identified as a significant variable, revealing
the possibility that assessing muscle strength relative to body weight may be more useful
for predicting stroke in older women. These results suggest that GS weakness evaluated
in a multivariate model should be utilized as a useful risk factor, although it does not
have high predictive performance as a single variable for stroke prediction. However,
the wide confidence intervals observed for RGS suggest potential heterogeneity within
our dataset, which may be influenced by variations in muscle mass distribution, lifestyle
factors, and unmeasured confounders. Future studies should aim to include larger sample
sizes and more diverse populations to enhance the robustness of grip strength-based stroke
prediction models.

This study highlights the need to consider sex-specific utilization of grip strength
indicators in older adults. Among older men, higher muscle mass relative to body weight
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supports the predictive utility of both the AGS and RGS for stroke risk, with the AGS
showing a stronger predictive power. This may be attributed to the closer association
between absolute muscle mass and the risks of stroke, cardiovascular diseases, and all-cause
mortality in men; therefore, weakened muscle contraction and relaxation due to sarcopenia
may exacerbate endothelial dysfunction, increase vascular inflammation and stress, and
impair peripheral circulation, particularly in the brain, making older men more vulnerable
to these mechanisms [40–43]. In contrast, older women generally exhibit lower muscle mass
and higher body fat, with RGS identified as a significant predictor of chronic conditions
such as diabetes and stroke [44–46]. This study also found that RGS was a relevant variable
for predicting stroke in older women. Notably, the rate of strength training participation
among older women was significantly lower than that among men, suggesting a greater
reliance on aerobic activities such as walking rather than high-intensity or resistance
exercises [47]. To improve stroke prevention in women, interventions should focus on
increasing lean mass through strength training, while avoiding excessive restrictions on
carbohydrates and proteins that may impair muscle maintenance. As maximal strength
gains from resistance training show no sex differences [48], future research should explore
social factors, body image perceptions, and attitudes toward exercise that influence strength
training participation to inform public health policies.

A rapid decrease in vascular elasticity is one of the representative mechanisms of
aging, which causes poor blood flow to the brain, and the resulting decrease in functional
physical strength leads to a rapid decrease in muscle strength, thus increasing the risk
of stroke [49]. Therefore, regular strength training can be a preventive measure, because
it lowers systemic inflammation and improves blood circulation [50]. Lower extremity
strength plays a major role in improving cerebral blood flow and maintaining peripheral
vascular function. Because the vicious cycle of sarcopenia resulting from stroke is likely
to be repeated [50,51], the importance of maintaining muscle strength and checking GS is
further emphasized [52]. Therefore, evaluating the effectiveness of a strength improvement
program by considering the AGS and RGS thresholds of older men and the RGS of older
women may be useful in stroke prevention. However, while GS is a valuable biomarker for
stroke risk, it should be considered in conjunction with metabolic conditions such as hyper-
tension, dyslipidemia, and diabetes mellitus. Its role as a functional indicator complements
traditional cardiovascular risk assessments and may enhance risk stratification in clinical
and public health settings.

This study had several limitations. First, because of its cross-sectional design using
large open-source data, causality between grip strength and stroke could not be established.
Our study does not account for longitudinal changes in grip strength, which may play a
crucial role in stroke risk prediction. Future research should incorporate longitudinal data
to evaluate how changes in grip strength over time influence stroke incidence and severity.
Additionally, it did not differentiate between ischemic stroke-induced hemiparesis, which
can cause severe asymmetry in grip strength, and hemorrhagic stroke and its functional
deficits [53,54]. This relationship may vary according to stroke phase, and future studies
should explore nonlinear associations. Also, future research should differentiate between
ischemic and hemorrhagic stroke subtypes, as these conditions may have distinct patho-
physiological mechanisms that influence the role of muscle strength in stroke risk. Second,
the low positive predictive value of the AGS and RGS stroke prediction cut-offs warrants
caution in their interpretation. For better stroke management and identification, specialized
stroke diagnostic tools such as the Cincinnati prehospital stroke scale (CPSS) [55] and
LA Prehospital Stroke Scale [56] may be used. Third, this study did not include other
muscle-strength-related measures. Although GS is a common proxy, future research should
consider functional fitness measures such as calf circumference, and the strength, assistance

15



Healthcare 2025, 13, 781

with walking, rising from a chair, climbing stairs, and falls (SARC-F) questionnaire to
identify sarcopenia-related patient outcomes [57]; adding these tests’ thresholds and their
association with stroke risk could further enhance predictive accuracy. Fourth, handedness
and inter-hand strength differences were not specifically analyzed in this study. Since the
highest GS value among both hands was used as AGS, potential effects of hand dominance
and stroke-induced asymmetry were not accounted for. However, a previous study [15]
has also adopted the approach of selecting the highest value from the dominant hand
only, whereas our study followed the Hong et al. (2021) [58] method, which considers
the maximum value among six trials from both hands to ensure a more comprehensive
assessment of grip strength. Future studies should investigate how handedness and stroke
laterality influence GS-based stroke risk prediction. In addition, future studies could apply
propensity score matching to address the imbalance between patients with stroke and
controls. Although this study aimed to provide a practical and intuitive indicator for
stroke risk prediction based on GS thresholds, without additional statistical adjustments,
its significance remains unclear. Finally, the data were limited to South Korea; therefore,
applying the findings to the global older adult populations may be challenging. Future
cross-national and racial comparative studies are required.

5. Conclusions

The significant cut-off values for stroke risk management in older adults in South
Korea were determined as an AGS of 28.55 kg and RGS of 0.47 for men, and an RGS of 0.36
for women. Based on these thresholds, a multivariate model adjusted for demographic
variables, comorbidities, health behaviors, and strength training showed significant pre-
diction of stroke risk, excluding AGS in women. However, because of the relatively low
AUC and PPV, these grip strength thresholds should be used primarily as tools for early
prevention rather than for definitive stroke diagnosis in community health centers, hospi-
tals, and nursing facilities. Regular measurement of both AGS and RGS can help identify
high-risk older adults with values below the threshold, allowing for early intervention and
preventive measures. Future studies should explore the integration of GS into established
stroke risk models and investigate its predictive utility in different population subgroups.
Additionally, examining the interaction between grip strength and other functional fitness
measures may provide a more comprehensive understanding of its role in stroke prevention
and management.

This study confirmed that AGS in older men and RGS in older women are more
strongly associated with stroke risk. To maximize stroke prevention, older men should focus
on strength-building exercises, while women should benefit from weight management,
and strength training, within a comprehensive program.
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Abstract: Implementation of evidence-informed rehabilitation of the upper limb is variable, and out-
comes for stroke survivors are often suboptimal. We established a national partnership of clinicians,
survivors of stroke, researchers, healthcare organizations, and policy makers to facilitate change. The
objectives of this study are to increase access to best-evidence rehabilitation of the upper limb and
improve outcomes for stroke survivors. This prospective pragmatic, knowledge translation study
involves four new specialist therapy centers to deliver best-evidence upper-limb sensory rehabili-
tation (known as SENSe therapy) for survivors of stroke in the community. A knowledge-transfer
intervention will be used to upskill therapists and guide implementation. Specialist centers will
deliver SENSe therapy, an effective and recommended therapy, to stroke survivors in the community.
Outcomes include number of successful deliveries of SENSe therapy by credentialled therapists;
improved somatosensory function for stroke survivors; improved performance in self-selected activi-
ties, arm use, and quality of life; treatment fidelity and confidence to deliver therapy; and for future
implementation, expert therapist effect and cost-effectiveness. In summary, we will determine the
effect of a national partnership to increase access to evidence-based upper-limb sensory rehabilitation
following stroke. If effective, this knowledge-transfer intervention could be used to optimize the
delivery of other complex, evidence-based rehabilitation interventions.

Keywords: stroke; implementation science; neurological rehabilitation; stroke rehabilitation; so-
matosensory; healthcare services; occupational therapy; physiotherapy

1. Introduction

Implementation of evidence-based stroke rehabilitation interventions improves patient
outcomes [1,2]. Evidence-based therapies for the upper limb after stroke are recommended
in clinical practice guidelines [3,4] and in international best-practice guidelines [5,6]. Yet,
there is inconsistent access to and delivery of quality, evidence-based stroke rehabili-
tation, leading to suboptimal outcomes [3,7,8]. The need for and potential benefit of
implementation interventions to promote the uptake of best-evidence rehabilitation are
highlighted [9–11].

There are currently very few knowledge-transfer interventions of known effectiveness
to facilitate practice change for complex interventions in stroke rehabilitation, and the
certainty of the evidence is very low [11]. We developed an implementation intervention
to drive behavior change in clinical and community settings [12]. The intervention is
guided by the Theoretical Domains Framework [13–15], with translation strategies from
the Behavior Change Wheel [16]. The intervention targets the delivery of science-based re-
habilitation that requires knowledge and skill of the rehabilitation therapist, an application
of knowledge translation that is virtually untested in the field of stroke rehabilitation [12].

Major evidence–practice gaps in stroke rehabilitation have been identified in ad-
dressing the loss of body sensation after stroke nationally [17] and internationally [18],
contributing to poor arm use and reduced ability to return to previous life activities after
stroke [19–21]. Impaired sensation is experienced by one in two stroke survivors [22–25].
This loss is beyond any reduction experienced with healthy aging [22,23]. As survivors
of stroke report: “It is like the hand is blind” and “. . .I couldn’t really do daily stuff... I
couldn’t hold anything, things were just dropping. . .so I had nothing, there was nothing
there” [26]. Many learn non-use of their hand, leading to secondary problems and restrict-
ing return to valued activities and work [19,20,22,27]. In addition, upper limb sensory
loss is a factor contributing to inferior results in rehabilitation outcomes [19,28–30], and
adequate sensation is a prerequisite for full motor recovery of the paretic upper limb [31].

Despite the high prevalence and negative impact on function, it has been highlighted
that loss of body sensations is a ‘neglected’ area of stroke rehabilitation [32]. Rehabilitation
therapists often use a compensatory, rather than restorative, approach to somatosensory
loss and recovery [17,18]. Yet, use of compensation potentially reinforces learned non-use
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of the limb with negative long-term consequences. In our national survey, less than half
of healthcare professionals reported satisfaction with the treatments they were using, or
confidence in their ability to treat somatosensory impairment after stroke, indicating a
readiness to change practice [17]. Barriers to implementation of best-practice sensory
rehabilitation identified by therapists include low therapist confidence; lack of skills;
inconsistent access to resources; and reduced quality of therapy delivery [17,33].

The purpose of this study is to increase access to best-evidence rehabilitation of the
upper limb and improve outcomes for stroke survivors. Our focus is on delivery of
best-evidence somatosensory rehabilitation, given the evidence–practice gap identified
nationally and internationally [17,18]. Specifically, we will use a knowledge transfer
intervention to upskill therapists and deliver recommended best-evidence somatosensory
rehabilitation to more survivors of stroke.

A neuroscience-based approach to rehabilitation of somatosensory impairment, known
as SENSe (Study of the Effectiveness of Neurorehabilitation on Sensation) [34] (http://youtu.
be/G9V3I30pn68; accessed on 2 October 2023), has been systematically developed and tested,
consistent with the Medical Research Council Framework for the development and evaluation
of complex interventions [35]. SENSe therapy has demonstrated efficacy across a series of
studies [36,37], including a double-blinded randomized controlled trial [34], with reported
improvements in somatosensory capacity [34] and performance of valued occupations [26].
Survivors of stroke report the positive experience and benefits of being involved in SENSe
therapy, demonstrating acceptability of this therapy for this population [26]. SENSe therapy is
recommended in clinical practice guidelines for stroke [3] and in best-practice International
Standards for Arm Rehabilitation Post-stroke [5].

Skill and experience of the therapist may impact implementation and delivery of
evidence-based complex interventions. This is particularly evident when service delivery
requires a high level of skill from therapists [11,38]. Investigation of the impact of therapist
experience on therapy outcomes is therefore warranted. Further, while evidence is growing
about health outcomes from implementation interventions across various settings and
health professional groups [11,39], there is a paucity of data on their cost-effectiveness to
inform whether the investment of resources justifies the additional benefits that might be
achieved. Therefore, this study will also investigate cost-effectiveness of the intervention.

We have created a partnership of survivors of stroke, clinicians, researchers, healthcare
organizations, and policy makers to (i) increase access to evidence-based SENSe therapy
delivered by therapists via a network of clinical practice settings and specialist SENSe
therapy centers, and (ii) improve outcomes for survivors of stroke with somatosensory
impairment of the arm/hand. The partnership is supported with a National Health
and Medical Research Council Partnership grant from Australia (GNT 1134495), which
has allowed us to create a centralized knowledge-translation hub and four specialist
therapy centers.

Two complementary studies, SENSe Implement [12] and SENSe CONNECT (AC-
TRN12618001389291), are being undertaken to address the identified gap and achieve our
overall aims. Together, the studies will permit investigation across different modes of
delivery and skill levels of therapists and will involve approximately 100 therapists and
250 stroke survivors. The first study, SENSe Implement [12] (ACTRN12615000933550), fo-
cuses on testing the effectiveness of our knowledge-transfer intervention to change clinician
behavior in existing rehabilitation services. Specifically, the aim is to determine whether
evidence-based knowledge-translation strategies change the practice of occupational thera-
pists and physiotherapists in the assessment and treatment of sensory loss of the upper limb
after stroke to improve patient outcomes. This study is being conducted as a pragmatic,
before–after study involving eight Australian healthcare networks and existing sub-acute
and community rehabilitation services (see [12] for further details).

The second study detailed here is known as SENSe CONNECT (ACTRN12618001389291).
The SENSe CONNECT study is designed to increase access to evidence-based SENSe therapy
via specialist SENSe therapy centers and skilled therapists. Four new specialist SENSe therapy
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centers, across three states in Australia, are planned to complement and extend current
services. This model of service delivery differs from the current practice model being tested
in the SENSe Implement study. The focus for SENSe CONNECT is on increased access
for survivors of stroke living in the community. We will create a centralized hub to lead
the knowledge-translation intervention and provide upskilling of therapists. A network of
specialist SENSe therapy centers and community of therapists will be linked with the hub
to facilitate implementation and sustainability. Web-based resources will be developed to
further support therapists and help sustain practice change. Some of the broader contextual
aspects of implementation [40,41] will also be investigated in the SENSe CONNECT study,
including impact of therapist expertise on outcomes and cost-effectiveness. The specific aims
of the current SENSe CONNECT study are to

• Increase access to evidence-based SENSe therapy delivered via a network of specialist
SENSe therapy centers and skilled therapists.

• Improve outcomes for survivors of stroke with somatosensory impairment of the arm/hand
(primary outcome—somatosensory function; secondary outcomes—performance of self-
selected valued activities, arm use, and quality of life).

• Achieve high treatment fidelity for therapists in the delivery of upper-limb sensory re-
habilitation following a tailored, evidence-informed knowledge-transfer intervention.

• Explore the association of the amount of therapist experience in SENSe delivery with
outcomes for stroke survivors.

• Evaluate the cost-effectiveness of the knowledge-translation intervention in terms of
the amount of improvement in SENSe therapy outcomes, i.e., somatosensory function,
performance in valued activities, arm use, and quality of life.

2. Materials and Methods

2.1. Study Design

The overall knowledge translation study involves a centralized hub, 4 specialist
SENSe therapy centers, and 11 healthcare networks to deliver evidence-based upper-limb
sensory rehabilitation for stroke survivors. The SENSe CONNECT arm detailed here is
a prospective, pragmatic knowledge-translation study, involving four specialist SENSe
therapy centers and stroke survivors in the community. Inclusion criteria are broad to test
broader treatment effectiveness, and therapy will be delivered using a within-participant
wait list control design [42].

2.1.1. Centralized Translation Hub

A centralized hub was created to lead the knowledge translation intervention and
provide upskilling of therapists. This includes a multimodal approach to upskilling thera-
pists [12], which is supported with a therapy training manual and a suite of training videos.
Therapists are credentialled and treatment fidelity is monitored and supported using docu-
ment audit and fidelity observations and feedback [43]. The network of specialist services
and community of therapists will facilitate implementation and sustainability. Web-based
resources have been developed (https://sensetherapy.net.au/; accessed on 2 October 2023)
to further support therapists and help sustain practice change via a community of practice.
An overview of the network of sites and centers involved is provided in Figure 1.

2.1.2. Specialist SENSe Therapy Centers and SENSe CONNECT Protocol

Four specialist SENSe therapy centers have been set up to deliver SENSe therapy
to stroke survivors across three states in Australia. The new specialist therapy centers
are linked with healthcare networks and universities or research institutes. The SENSe
therapy centers will permit delivery of therapy to stroke survivors living in the community.
Therapy may be delivered at the center or in the client’s home.

Occupational therapists and physiotherapists skilled and credentialled in SENSe
therapy will deliver SENSe therapy to stroke survivors across the specialist therapy centers,
using a pragmatic, within-subject wait list design [42]. The wait list design will evaluate
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change in outcomes over a 6-week period of usual care not associated with SENSe therapy,
compared to a 6-week period of SENSe therapy delivered by credentialled therapists.
During the wait list phase, participants will receive usual care, which will be monitored.
Upper-limb therapy will not be restricted for participants during the control wait list
phase; rather, participants will receive ‘usual care’ conditions [44]. Consistent with an
independent review and analysis of ‘usual care’ usually received in health services in
Australia (based on national audit and knowledge-translation study), this will usually
not involve specific sensory rehabilitation, such as SENSe therapy [44]. Participants may
continue to receive usual care during the SENSe therapy intervention period. Our prior
controlled clinical trials provide evidence that exposure to sensory stimuli alone and/or
current usual care is not usually sufficient to affect clinically significant improvement in
somatosensory function [34,36,37]. All services and usual care received will be monitored.

Figure 1. Diagram of the centralized translation hub and delivery sites, with champion therapists at
existing health settings (SENSe Implement study) and specialist therapy centers (SENSe CONNECT
study). Each interact with and are supported by the central hub.

Stroke survivors attending specialist SENSe therapy centers will be assessed on four oc-
casions: baseline (i.e., Assessment 1, A1); after 6 weeks of usual care (i.e., A2); after 6 weeks
of SENSe therapy (i.e., A3); and at follow up, 12 weeks post A3 (i.e., A4). All participants
attending SENSe therapy centers will receive SENSe therapy (10 sessions) over a 6-week
period. Assessors for health outcomes of stroke survivors will be blinded to study design
and timing of therapy delivery. Researchers and statisticians involved in the data analysis
will also be blinded to study design and timing of therapy delivery.

SENSe therapists will not be blinded due to pragmatic reasons. It is planned that each
therapist will deliver SENSe therapy to up to 12 stroke survivors. A secondary analysis will
permit investigation of the association between stroke survivor outcomes achieved and the
therapist’s amount of experience in delivering SENSe therapy. The study is approved by
Austin Human Research Ethics Committee (HREC/18/Austin/153), and all experiments
will be performed in accordance with the Declaration of Helsinki. Site-specific ethics
approvals were also obtained. All participants will give voluntary informed consent.

Sample size: Stroke survivors—The SENSe CONNECT study design requires a within-
subject, repeated measures analysis. The within-group analysis from the original SENSe
randomized controlled trial (RCT) revealed a Cohen d of 0.366 for the somatosensory
function outcome (repeated measures, small group n = 22/50; [34]). To achieve a within-
group effect of d = 0.366 for a power of 0.8, a minimum sample of n = 61 is required. In
the current study, the proposed sample size of n = 72 to 192 (i.e., 18 to 48 deliveries at
each of the 4 centers) achieves this minimum and allows for dropout or poor recruitment.
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Assuming the variability in changes found in the SENSe RCT is replicated in the delivery
of SENSe therapy, a maximum sample size of n = 192 will have a high degree of precision
for estimating the effect size obtained within the SENSe therapy centers. The larger sample
size will also facilitate generalizability of effect estimates to the broader target population
of survivors of stroke living in the community. Therapists—At each specialist SENSe
therapy center, it is planned that 3 or 4 therapists will each deliver SENSe therapy to 6 to
12 stroke survivors (i.e., 18 to 48 deliveries at each site; 72 to 192 across sites). A sample of
12 to 16 therapists was chosen to maximize replication across upskilled therapists while
exploring the association between the amount of experience in delivery of SENSe therapy
and therapy outcomes.

2.2. Participants

Participants for the SENSe CONNECT study include both therapists and stroke survivors.
Therapists: Inclusion criteria—Qualified occupational therapist or physiotherapist;

current registration to practice; and willing to participate in the upskilling in SENSe therapy,
undertake evaluation, and actively participate in mentoring and treatment fidelity activities
to develop competency to deliver SENSe therapy. There are no additional exclusion
criteria for the participants who are therapists. Replacement therapists will be recruited as
needed. As a pragmatic implementation trial, restrictions will not be imposed on therapist
participants’ experience or number of stroke survivors treated. However, demographic
information for all therapist participants will be collected to ascertain relationships between
stroke survivor outcomes and therapist characteristics.

Stroke survivors: People with stroke living in the community and presenting with
new or chronic somatosensory impairment will be recruited. Stroke survivors may be
referred via partner organizations, neurologists, rehabilitation physicians, general prac-
titioners, other organizations, or self-referral. Inclusion criteria: A clinical diagnosis of
stroke (including infarct or hemorrhage, people with a second stroke, no restriction on
time since stroke); impaired touch sensation, limb position sense, and/or tactile object
recognition of the upper limb, identified clinically and with screening tests; medically
stable; able to give informed consent; able to comprehend simple instructions; willing to
commit time to participate in the SENSe therapy program; and living in the community.
Key exclusion criteria: Sensory impairment not due to stroke; severe unilateral spatial
neglect (measured via line bisection and shape cancellation task); prior history of other
central nervous system dysfunction with an unstable or progressive prognosis; severe to
moderate cognitive impairment (i.e., not able to comprehend simple instructions or sustain
attention needed to participate in treatment); not able to give informed consent; physical
limitations that prevent participation in therapy tasks (e.g., contracture of the hand, or
unhealed wounds); and unable to participate in a clinical appointment lasting 30 min.
Thus, the design tests effectiveness with relatively unselected survivors of stroke in the
community.

2.3. Setting

Specialist SENSe therapy centers will be based at four metropolitan sites in Australia,
each having a link with a health setting and an academic or research organization. Sites
are Austin Health (link with Florey Institute of Neuroscience and Mental Health and La
Trobe University) and Alfred Health (link with Monash University) in Melbourne, Victoria;
John Hunter Hospital (link with University of Newcastle) in Newcastle, NSW; and UniSA
Health (link with University of South Australia) in Adelaide, SA.

2.4. Outcomes

Access to evidence-based sensory rehabilitation: The primary outcome is the number
of complete deliveries of SENSe therapy at the SENSe therapy center by therapists creden-
tialled in SENSe therapy. A delivery will be counted as complete if it meets the criterion of
at least 7 sessions delivered with a stroke survivor.
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Stroke survivors: The primary outcome is change in arm somatosensory function,
pre–post SENSe therapy, across three somatosensory domains, measured using standard-
ized, quantitative somatosensory measures and a normalized summary impairment index
calibrated to normed age-matched performance [34,45]. The index will be derived from
scores on the Tactile Discrimination Test [46], Wrist Position Sense Test [47], and func-
tional Tactile Object Recognition Test [48]. Each of these quantitative measures assesses
the person’s ability to discriminate different somatosensations; i.e., texture discrimination,
wrist joint proprioception, and haptic object recognition of the upper limb. Comparable
ranges of impairment from just noticeable to extreme impairment defined for each measure
enable the normalization of the three test scales for comparison in clinical and research
settings [45].

The following secondary outcomes will also be assessed: client-rated performance and
satisfaction of valued activities, using the Canadian Occupational Performance Measure
(COPM) [49] and clinician-rated performance on the same valued activities using the
Performance Quality Rating Scale for Somatosensation after Stroke [50]; arm use, using
Motor Activity Log-14 [51]; and health-related quality of life, using the Assessment of
Quality of Life (AQoL-6D) [52]. See Table 1 for the schedule of study outcomes.

Table 1. Study Schedule of Assessments: SENSe CONNECT.

Outcome Measure
A1

(Baseline)

A2
(6 Weeks
Post A1)

A3
(6 Weeks
Post A2)

A4
(12 Weeks
Post A3)

Survivor of Stroke

Arm
somatosensory
function

Tactile Discrimination Test (TDT) X X X X
Wrist Position Sense Test (WPST) X X X X
Functional Tactile Object Recognition
Test (fTORT) X X X X

Performance of
valued activities

Canadian Occupational Performance
Measure (COPM)
Performance Quality Rating Scale for
Somatosensation after Stroke

X
X

X
X

X
X

X
X

Arm use Motor Activity Log (MAL)-14
item version X X X X

Health-related
quality of life Australian Quality of Life (AQoL-6D) X X X X

Resource
utilization

Resource Use and Productivity
Questionnaire X X X X

Other National Institute of Health Stroke
Scale (NIHSS) X

Modified Rankin Scale (mRS) X
Montreal Cognitive Assessment (MoCA) X
Jebsen Taylor Hand Function
Test (JTHFT) X

SENSe Therapist

Treatment fidelity Customized Documentation
Audit Checklist Post delivery of SENSe therapy to each survivor of stroke.

Practice behavior
change Pre–Post Implementation Questionnaires

Prior to first delivery of SENSe therapy and after delivery of
therapy to 12th survivor of stroke, or last scheduled delivery for
that therapist.

Therapists: Treatment fidelity is a primary outcome for therapists and will be assessed
as the ability to deliver SENSe therapy with high fidelity measured with a criterion-based
checklist (comprising 29 components core to the delivery of SENSe therapy; 80% fidelity)
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and customized documentation audit checklist [43]. Fidelity will be assessed by an inde-
pendent person, using a document audit, for each therapist after delivery of each 6-week
program of SENSe therapy. In addition, a sample of treatment sessions (early, middle, and
late in the sequence of 10 sessions for the stroke participant) will be observed and rated
by an independent person using a session-based treatment fidelity checklist. Therapist
participants will also be assessed for change in practice behaviors related to SENSe therapy
(secondary outcome), specifically change in knowledge, skill, and confidence levels. These
outcomes will be assessed using pre–post implementation questionnaires [12] adapted for
the SENSe CONNECT study. The pre-questionnaire will be completed prior to upskilling,
credentialing, and first delivery of SENSe therapy. The post-implementation questionnaire
will be completed after delivery of therapy to the 12th stroke survivor treated, or following
the last scheduled delivery of therapy, for that therapist.

Therapist experience effect: Therapist experience will be measured according to the
number of completed deliveries of the SENSe therapy program, with delivery of 7 or
more sessions per stroke survivor the criterion for a completed delivery. Each therapist is
anticipated to deliver SENSe therapy to 6 to 12 survivors of stroke.

Resource utilization and therapy costs: Resources used by survivors of stroke will be
collected at all assessment occasions for the usual care wait list and intervention periods
using a patient/carer survey. Resources will be assigned prices to convert these into costs
using contemporaneous Australian reference sources. Costs will be inflated/deflated for
a common reference year (e.g., 2022) using the Total Health Price Index [53], as required.
Program level costs of intervention delivery: SENSe therapy costs will include the cost of
upskilling therapists, equipment, and delivering the intervention according to the model
of care established, as well as determining the cost of usual care. The type and quantity
of each resource used will be collected in natural units, e.g., number of sessions and time
taken to train therapists.

2.5. Implementation Intervention

The current knowledge-translation study and implementation intervention developed
by the research team are based on the Theoretical Domains Framework [14], and guided
by strategies from the Behaviour Change Wheel [16] to facilitate practice change and Nor-
malisation Process Theory [54] to enhance sustainability. Specifically, the multi-component
implementation intervention to support knowledge translation includes (i) interactive
training workshops, (ii) establishing a clinical lead and site champions; (iii) provision of
educational materials and structured therapy booklets; and (iv) use of treatment fidelity
checklists [43] to guide feedback on therapy and to assess outcomes.

Upskilling of therapists: Occupational therapists and physiotherapists will be up-
skilled in delivery of SENSe therapy by a trained clinical lead researcher from the central
hub using multimedia resources. Training includes a 1.5-day interactive workshop, involv-
ing theory (1 h), practical hands-on SENSe training sessions (7 h), and applied treatment
planning (2 h), and is supported by 3 independent learning modules that include super-
vised practice tasks and case scenarios (estimated to take 1 to 2 h each); the total time
is approximately 13 to 16 h. Therapists are credentialed, via observation of a simulated
therapy session at the end of the upskilling process. Participant therapists will also receive
supervision and mentoring during delivery of SENSe therapy. This will be primarily via
the treatment fidelity observations and audit feedback. Therapists are introduced to the
treatment fidelity checklist [43] during upskilling sessions and encouraged to use it for
self-evaluation. The treatment fidelity criterion checklist is also used by SENSe therapy
trainers to provide feedback to therapists on treatment notes and observed therapy delivery.

2.6. SENSe Therapy Intervention

SENSe (Study of the Effectiveness of Neurorehabilitation on Sensation; [34]), is a
science- and evidence-based rehabilitation therapy designed to help people with stroke re-
gain a sense of touch and use it in daily activities (http://youtu.be/G9V3I30pn68; accessed
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on 2 October 2023). As such, the focus is on restoration of function rather than compen-
sation. Clinical practice protocols and therapy tools [55] have been produced to facilitate
implementation and quality delivery in clinical settings. The intervention will be delivered
face to face by skilled and credentialled occupational therapists and/or physiotherapists
within specialist SENSe therapy centers. SENSe therapy involves modules of sensory
discrimination training of texture discrimination, sensing the position of the upper limb in
space (proprioception), recognizing objects through the sense of touch, and learning how
to apply these skills in daily tasks identified by the person with stroke (Figure 2). Seven
training principles are used during the process of somatosensory discrimination training
as follows: select; attentive exploration; feedback; calibrate; anticipate; repeat and progress;
and transfer (http://youtu.be/G9V3I30pn68; accessed on 2 October 2023). Specially de-
signed training tools are used and include grids and texture training wheels of surfaces
with varying surface features, graded for large, medium, and fine surface differences;
box-like apparatus and protractor scales for training wrist position sense; and graded sets
of objects for functional tactile object recognition that train discrimination and recognition
of object weight, crushability, shape, size, temperature, texture, and functional motion. The
client selects two valued activities that they believe are impacted by their sensory loss to
focus on in therapy. They are guided to discover the sensory challenges in the activity and
how they can use their new skills to perform the task better. Examples include using a knife
or fork, finding money in a wallet, doing up buttons, and using a remote-control device.
The intervention will be tailored according to the level of impairment and functional goals
of the stroke participant. The dose is 10 1-hour sessions, over a period of 6 weeks. The
frequency of sessions is approximately twice a week. The number, duration, and specific
content of all sessions are monitored using customized training forms.

(a) 

 

(b) 

(c) (d) 

Figure 2. Images of SENSe therapy specialized equipment and activities used in training modules,
including (a) discrimination of texture grids; (b) training of wrist proprioception using the box-like
apparatus and protractor scales; (c) training of graded sets of everyday objects that vary in objects
with varying diagnostic attributes such as crushability, shape, size, and weight; and (d) training in
the context of self-chosen valued activities impacted by sensory loss.

2.7. Methods to Facilitate Sustainability

A community of practice (CoP) will be developed to support therapists in the imple-
mentation of evidence-based SENSe therapy. Initially, this community will be developed
locally as part of the peer group upskilling of therapists at SENSe therapy centers. A
website and online presence will be developed to enhance this CoP and provide ongoing
education and peer support in the sustained implementation of evidence-based SENSe
therapy. The website will connect therapists, provide support and information with case
scenarios, and permit interactive feedback.
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2.8. Data Analysis

Data management and data statement: Due to the personal nature of the data and
original ethics approval, the data will not be made available broadly. De-identified data may
be made available for related research and analyses by the research group and collaborators
with additional ethics approval. Data will be entered using the REDCap electronic data
capture tools [56], hosted at the Florey Institute of Neuroscience and Mental Health, by
the site coordinator or trained delegate. REDCap features are in place to ensure valid data
capture (e.g., data range checks), and data quality checking procedures are in place to ensure
accuracy at initial entry and subsequently checked by a second independent researcher.
Data will be de-identified for analyses. All data will be kept secure and confidential as per
the approved ethics protocol.

Access to evidence-based sensory rehabilitation: The number of stroke survivors who
receive SENSe therapy by therapists credentialled in SENSe therapy will be calculated.
Successful completion of SENSe therapy for a survivor of stroke is determined as delivery
of 7 or more therapy sessions. The number of attempted deliveries of SENSe therapy that
did not meet the criterion for successful completion will also be counted.

Effect of SENSe therapy: We will evaluate the therapeutic gain in arm somatosensory
function for stroke survivors (primary outcome) during the SENSe therapy phase compared
to that of the usual care phase by estimating the mean within-person difference between
the two trends and the associated 95% confidence intervals. The magnitude of change in
arm somatosensory function under the two conditions will be calculated as a standardized
effect size and compared to the benchmark effect size obtained in the original SENSe
RCT (comparable cohort) [34]. Statistical estimates of change will be reported with 95%
confidence intervals, and the extent of overlap across studies in these estimates of change
will be described. Confidence intervals for the difference between mean change scores
from the present and benchmarked study [34] will also be obtained. The analysis design
will include the SENSe therapy center as a variable, to evaluate its potential systematic
effect. Individual participant characteristics that may impact magnitude of therapeutic gain,
such as age and time post-stroke, will be explored. Improvement in secondary outcomes,
i.e., clinician-rated performance in valued activities, arm use, and quality of life, will
also be evaluated pre–post therapy. Depending on verification of the normal distribution
assumption, either a t-distribution or a bootstrapping method will be used to obtain the
confidence interval. Maintenance of the intervention effect will be evaluated at the 12-week
follow up (A4).

Treatment fidelity and behavior change: High fidelity delivery will be defined as a
score of 80% or higher on the SENSe treatment fidelity checklists [43]. Audit data from
treatment sessions will be independently summarized for each SENSe therapy treatment
program delivered. The number of therapy deliveries achieving high treatment fidelity will
be summarized. Pre- and post-implementation questionnaires of therapist knowledge, con-
fidence, and ability to deliver SENSe therapy will be summarized and response tendencies
will be examined using contingency tables, McNemar’s test, and graphical representation.

Therapist experience effect: The availability of 6 to 12 sequential cases treated with
SENSe therapy by each of the 12 to 16 therapists will allow exploration of the hypothesis
that a trend towards better outcomes arises with experience of therapy delivery. Individual
therapeutic gain scores will be adjusted for initial sensory impairment, consistent with
our prior analysis of which individual variables affect therapeutic gain [57]. Growth curve
models will be explored for the sequence of adjusted therapeutic gains from each of the
therapists (n = 12–16) to evaluate the autocorrelation structure of residuals and the viability
of a common model. A pooled estimate of the effect of treatment experience will then be
obtained via a meta-analysis, or hierarchical linear modelling if a common trajectory form
is applicable.

Economic evaluation: We will report a cost description analysis for usual care and
the SENSe therapy interventions and summarize these data as part of a cost consequence
analysis [58] presenting the disaggregated costs and primary and secondary outcomes
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for stroke participants. The incremental cost-effectiveness of SENSe therapy compared
to monitored wait list usual care will also be evaluated as the cost per achievement of
improved arm somatosensory function (primary outcome for stroke survivor). We will
also use simulation modelling to estimate the incremental cost per Quality Adjusted
Life Year gained with SENSe therapy, drawing data from the study and the published
RCT for SENSe [34]. One-way sensitivity and multivariable uncertainty analyses will be
performed to assess the robustness of results. The findings from the economic evaluation
will be used to inform business cases for future adoption of SENSe within the Australian
healthcare context and may have relevance to other countries with similar funding models
for healthcare. Results will be reported according to the Consolidated Health Economic
Evaluation Reporting Standards (CHEERS) [59,60].

2.9. Research Impact Evaluation

The potential translational impact of the research will be evaluated using the Frame-
work for the Assessment of Impact and Translation (FAIT) [61]. A program logic model that
defines aims, activities, outputs, stakeholders, and impact will guide this process. Impact
will be evaluated in relation to the following domains: advance knowledge, e.g., publication
metrics, presentations, and social media; capacity and capability building, including part-
nerships and networks, formal education training, upskilling of therapists, and integration
with policy/practice; implementation, in relation to clinical practice change and research
practice change; community benefit, including access to services and health outcomes
for stroke survivors; economic benefits, such as employment-created, cost-effectiveness
of SENSe therapy, commercialization, grants leveraged, potential downstream savings,
and increase in potential lifetime earnings; and policy and legislation, including policy
representation, policy relationships built and direct translation to policy.

2.10. Patient and Public Involvement

People who have experienced a stroke have identified the practice gap and helped
drive this research from its inception. The Stroke Foundation, an Australian public advocacy
group, is a partner in this program of research. Survivors of stroke and Stroke Foundation
representatives are named on the successful Partnership grant and involved in group
meetings. They have engaged in discussions and formulation of the research questions,
design, and conduct of the study, choice of outcome measures, and recruitment to the
study both at the initial project planning stage and during team meetings. They have also
contributed to plans for dissemination and impact. Involvement is consistent with Stroke
Foundation guidelines for involvement of people with lived experience in research.

3. Discussion

Access to best-evidence rehabilitation therapies after stroke continues to be an issue
in Australia [3] and globally [7,62–64]. To address this issue, and to demonstrate a much-
needed approach for stroke rehabilitation knowledge translation, we created a model based
on a collaborative partnership approach, to meet the specific needs of stroke rehabilitation
stakeholders, and to complement existing services. The centralized hub and specialist
therapy centers created are designed to provide a vehicle to increase access to best-practice
therapy through connecting all key stakeholders: stroke survivors, clinicians, healthcare
organizations, research institutes, universities, policy makers, funders, and the Stroke
Foundation. Thus, our approach not only addresses change at the ‘micro’ level of health
(i.e., individual therapists) but also at the organizational or macro-system level of healthcare,
with the formation of our partnership and creation of a translation hub and specialist
therapy centers. It is anticipated that sustainability will be enhanced by the structure that
links the central hub with local sites and skilled, credentialled therapists. Involvement of
all stakeholders will help maximize meaningful and sustained policy and practice change.

We chose to focus on the evidence–practice gap of sensory rehabilitation after stroke,
identified nationally [17] and internationally [18]. Consistent with recommendations for
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moving research evidence into practice [65], we sought to implement SENSe therapy as
this therapy makes explicit the details of the intervention with therapy protocols [55],
and has guidelines to assess for treatment fidelity [43]. SENSe therapy is underpinned
by strong evidence including a double-blind RCT [34]. A pooled analysis of individual
differences indicates adult survivors of stroke with varying age, lesion of left or right
hemisphere, severity of impairment, cognition, and varying time post-stroke can benefit
from SENSe therapy [57]. Despite this therapy being recommended in international best-
practice guidelines for rehabilitation of the upper limb [5] and national stroke guidelines [3],
adoption in clinical practice has been slow.

The knowledge-translation approach and implementation intervention outlined in
this protocol may provide a foundation for creating a template for knowledge translation
of evidence-based stroke rehabilitation, optimized for application to therapies that are
predicated on skilled delivery by therapists, as is the case for SENSe therapy. While it is
acknowledged that this implementation intervention addresses only one unmet need of
stroke survivors (when many have multiple deficits and needs), the knowledge translation
approach has potential for broader application in specialist upskilling and creation of
networks of sites to support specialized, evidence-based therapeutic interventions.

A pragmatic approach was selected to evaluate the effectiveness of our implementa-
tion intervention in real-world clinical practice and community settings, and across a range
of therapists, to maximize generalizability of the results [66]. Further, we will have the
opportunity to explore a therapist experience effect on SENSe outcomes. Cost-effectiveness
data may be used to improve resource allocation in different service settings. It is antic-
ipated that the costs of services provided by such centers and services could be covered
by national health and disability schemes and/or private health insurers. Dissemination
will be enhanced via a knowledge translation hub, specialist therapy centers, websites
(e.g., https://sensetherapy.net.au/; accessed on 2 October 2023), and a community of
skilled therapists embedded in a range of healthcare settings.

Limitations: Increased access to delivery of evidence-based SENSe therapy via spe-
cialist SENSe therapy centers, the primary outcome, will likely be impacted by restrictions
imposed during the COVID-19 pandemic. The ability to administer the protocol as planned
and deliver SENSe therapy without interruption will also likely be impacted. Changed
service demands associated with the pandemic may also influence recruitment and re-
tention of therapists and delivery of usual care. Any protocol variations and impacts
of the pandemic will be monitored and reported. As a pragmatic trial, factors such as
individual characteristics of treating therapists (e.g., prior expertise, number of years of
practice, number of stroke survivors treated before upskilling) and survivors of stroke
(e.g., age, time since stroke, concomitant impairments) will not be controlled for. These
factors will, however, be monitored and explored for their potential influence on outcomes
in our planned analyses. Therapists who deliver usual care will be different from those
who deliver SENSe therapy. It is recognized that this may impact outcomes. It is noted,
however, that involvement of different therapists in this pragmatic design is consistent with
variation in therapist experience typically experienced. Further, it is not possible for the
SENSe therapists to deliver usual care following upskilling, as the specialist training may
bias their usual care approach. Usual care will not be restricted, nor will it involve standard
protocols. Rather, there will be monitoring and comparison to usual care as defined in
our aligned SENSe Implement study, which included a phase of delivery of usual care
(n = 86 patients) before therapists were upskilled in existing healthcare services, and with
an independent analysis of the care usually received in health services based on a national
audit [44]. To date, there are no results to present for the current prospective study.

4. Conclusions

The potential impact of this study lies in bringing together producers and users of
knowledge as partners to create a network of sites and ‘upskilled’ therapists to deliver
best-practice stroke rehabilitation. It is hoped that through linking the evidence, therapists,
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and stroke survivors, this interconnected network will enable increased access to evidence-
based upper-limb therapy in stroke rehabilitation and better outcomes for people who
experience impaired somatosensation after stroke. If successful, there is potential for this
approach to be transferred to other specialized evidence-based rehabilitation interventions.
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Abstract: Many adult inpatients experience urinary continence issues; however, we lack evidence on
effective interventions for inpatient continence care. We conducted a before and after implementation
study. We implemented our guideline-based intervention using strategies targeting identified barriers
and evaluated the impact on urinary continence care provided by inpatient clinicians. Fifteen
wards (acute = 3, rehabilitation = 7, acute and rehabilitation = 5) at 12 hospitals (metropolitan = 4,
regional = 8) participated. We screened 2298 consecutive adult medical records for evidence of urinary
continence symptoms over three 3-month periods: before implementation (T0: n = 849), after the
6-month implementation period (T1: n = 740), and after a 6-month maintenance period (T2: n = 709).
The records of symptomatic inpatients were audited for continence assessment, diagnosis, and
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management plans. All wards contributed data at T0, and 11/15 wards contributed at T1 and
T2 (dropouts due to COVID-19). Approximately 26% of stroke, 33% acute medical, and 50% of
rehabilitation inpatients were symptomatic. The proportions of symptomatic patients (T0: n = 283,
T1: n = 241, T2: n = 256) receiving recommended care were: assessment T0 = 38%, T1 = 63%, T2 = 68%;
diagnosis T0 = 30%, T1 = 70%, T2 = 71%; management plan T0 = 7%, T1 = 24%, T2 = 24%. Overall,
there were 4-fold increased odds for receiving assessments and management plans and 6-fold greater
odds for diagnosis. These improvements were sustained at T2. This intervention has improved
inpatient continence care.

Keywords: urinary incontinence; lower urinary tract symptoms; inpatient; patient care planning;
professional practice gaps; evidence-based practice; nursing process; hospital; implementation
science; quality improvement

1. Introduction

Urinary continence issues include urinary incontinence (UI), defined as the involuntary
loss of urine [1], and lower urinary tract symptoms (LUTS). LUTS is a term used to
describe symptoms associated with urine storage such as urinary retention, bladder outlet
obstruction, difficulty initiating a void, and frequency and urgency without incontinence [1].
These symptoms are common for the general population and for inpatients.

Despite up to 43% of adult inpatients experiencing urinary continence issues [2] and
international recommendations for optimal urinary continence care [1,3–5], there is little
reporting of effective interventions to systematically deliver urinary continence care to these
inpatients [2,6]. Urinary continence care recommendations include that health services
should have systems for assessment, diagnosis of UI/LUTS type, and management that
are consistent with best evidence [1,4,5]. The recommendations emphasise shared decision
making between clinicians, patients, and their carers. Providing guideline recommended
UI/LUTS care is important, not only to minimise the direct effects of UI/LUTS but also to
reduce often-associated complications. These include falls [7], urinary tract infections [8],
breakdown of skin integrity [9,10], altered mood [11], and bladder overdistension [12].
Although UI/LUTS are often complex, with appropriate inpatient clinical care symptoms
can be prevented, managed and even cured, and complications avoided.

As part of our formative research, in 2010 we developed a guideline-based interven-
tion to assist stroke clinicians in three metropolitan inpatient rehabilitation units deliver
evidence-based UI/LUTS care [13]. The team synthesised UI/LUTS guideline recommenda-
tions into the Stroke Continence Assessment and Management Plan (SCAMP) intervention.
SCAMP presented clear, concise, and explicit recommendations for optimal inpatient conti-
nence care for people after stroke. The user-friendly intervention guided clinicians through
conducting a urinary continence assessment, determining the type of UI/LUTS, and de-
veloping an individualised management plan for those with, or at risk of, symptoms. The
plan was developed in conjunction with the patient or carer.

Although the details of the SCAMP invention were shared widely at Australian stroke
conferences and forums, evidence–practice gaps in continence care for inpatients with
stroke continued. Data from Australia in 2017–2018 indicated that a quarter of patients
admitted with acute stroke [14] and 41% of inpatients undergoing stroke rehabilitation [15]
had urinary incontinence. Of those people with symptoms, 18% in acute [14] and 52% in
rehabilitation [15] had a documented urinary continence management plan. Acute stroke
and rehabilitation nurses and clinician researchers recognised that the implementation,
upscale, and spread of the SCAMP intervention had the potential to improve urinary
continence practice not only for stroke but also for other patient populations.

The successful implementation, sustainability, and scalability of interventions is of-
ten very complex; however, they can be enhanced by using evidence-based theoretical
approaches for implementation [16,17]. Different theoretical approaches can be used
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for different components of a study, including the design, the systematic planning and
development, and the evaluation [16,18–20]. Theoretical approaches can be used to identify
potential influencers on implementation and to select behaviour change strategies, such
as audit and feedback, targeting these influencers [16,18–20]. Frameworks and models
can assist researchers, managers, and clinicians to integrate best-practice care into practice
through behaviour change [17]. To our knowledge, there are no previous studies that
are informed by implementation frameworks and models that investigate the feasibil-
ity and effectiveness of a practice-change package to improve, then maintain inpatient
UI/LUTS care.

The aim of this study was to determine if our practice-change package (implementation
of our guideline-based SCAMP urinary continence care intervention) is effective and
feasible for improving then maintaining urinary continence care in wards that admit
acute and rehabilitation patients with various diagnoses in Australian metropolitan and
regional hospitals.

The research questions were:

1.1. Primary

Does the implementation of our SCAMP urinary continence care intervention increase
the proportion of inpatients with UI/LUTS who have an individually tailored UI/LUTS
management plan?

1.2. Secondary

1. Does the implementation of our SCAMP urinary continence care intervention increase
the proportion of:

(a) Inpatients with UI/LUTS who have an assessment and diagnosis of type(s) of
UI/LUTS?

(b) Inpatients with UI/LUTS and their caregivers who are involved in the devel-
opment of the management plan?

2. Does the implementation of our SCAMP urinary continence care intervention reduce
rates of complications that can be associated with UI/LUTS?

3. What is the change in the above outcomes at 12 months after the implementation
commenced?

4. Is the practice-change package feasible for wards to adopt, with good fidelity to the
implementation strategies?

2. Materials and Methods

In this paper we report the changes in clinical practice observed at two time points
following implementation of our intervention. The study protocol outlines the methods in
detail [21]. The study was conducted as described in the protocol and is reported according
to the Standards for Reporting Implementation Studies (StaRI) guidelines [22].

2.1. Design

We conducted a co-created, pragmatic, before and after implementation study on
15 wards at 12 hospitals in New South Wales and Queensland, Australia. Clinician repre-
sentatives, predominantly nurses, from each ward were members of the project team from
the outset. The study was conducted between December 2018 and February 2022. Inpatient
clinicians were the target of the practice-change package. Data were collected via inpatient
medical record audits over three 3-month periods: before and after the implementation
period and after the maintenance period.

Frameworks

To enhance the success of our SCAMP intervention we used evidence-based theoretical
approaches for implementation [16]. We used the:
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• Knowledge to Action Framework as the process framework that guided development
of the intervention (“knowledge creation” phase) and implementation (“action cycle”
phase) [18].

• Theoretical Domains Framework to identify potential influencers on implementation
(barriers and facilitators) and the accompanying COM-B model to identify strategies
to address the key barriers [20]. The Theoretical Domains Framework is frequently
used when assessing individual-level barriers and facilitators, rather than those at a
systems level.

• RE-AIM Framework (reach (R), effectiveness (E), adoption (A), implementation (I),
and maintenance (M)) [19] as it is a useful structure for evaluation implementation
efforts. It can be used to evaluate program elements that may improve sustainable
adoption and implementation.

The selection of frameworks was part of the co-design process. Clinician researcher
members of the team found these highly cited frameworks relatable, as they reflected
approaches previously used in ward-based quality activities. The selected frameworks
were also felt to be complementary (Theoretical Domains Framework with the COM-B) [20],
generalisable (because they had been used for other studies within the Australian context),
and applicable to the wards participating in this study.

2.2. Sample
2.2.1. Participating Wards

This project was instigated by stroke and rehabilitation clinicians who identified
UI/LUTS inpatient care needed to be improved on their ward for people after stroke and
potentially for other inpatient populations. In Australia, people after stroke are cared for
on wards that admit people with a range of conditions. This care may be provided in a
stroke unit embedded on the ward or as part of the general ward population. Fifteen wards
at 12 hospitals from four health service districts in Australia participated in this study. The
15 wards were a convenience sample of wards that admit acute and rehabilitation patients
with various diagnoses in Australian metropolitan and regional hospitals. To be eligible
to participate, key ward clinicians and nurse managers had to identify that UI/LUTS care
was an issue for their ward and be willing to commit resources towards improving UI and
LUTS care by implementing our SCAMP intervention. The characteristics of each ward are
outlined in Table 1.

2.2.2. Target Population

The target population for the SCAMP practice-change package included clinicians,
predominantly nurses, working in each participating ward. These clinicians were not
trained continence or urology experts. There were no exclusion criteria for clinicians as the
study was a service improvement initiative. Neither clinicians nor patients were consented
to receive our practice-change package.

2.2.3. Included and Excluded Medical Records

The included adult inpatient populations varied between wards but included acute
stroke, acute medicine, and/or rehabilitation for any condition, including stroke (Table 1).
Consecutive records of inpatients aged 18 years and older who were discharged from
participating wards were included. Patients screened as having no UI/LUTS symptoms or
receiving end-of-life care were excluded.
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2.3. Data Collection
2.3.1. Medical Record Audit

The medical record audit tool used for data collection was developed for this study. It
was based on questions in the Australian Stroke Foundation national audits [14,15,23] and
the content of the SCAMP decision support tool. The audit tool was piloted, and all data
collectors received education before its use.

Data were collected from medical records over three 3-month periods: before imple-
mentation (T0), immediately after the 6-month implementation period (T1), and immedi-
ately after the 6-month maintenance period (T2). T0 data collection for all wards occurred
for patients discharged in August–October 2018. The start dates for each ward to commence
implementation were staggered due to local competing interests at the time, including
the NSW-wide rollout of the electronic medication chart. The first three sites commenced
implementation in April 2019. Their T1 and T2 data collection was for patients discharged
in November 2019–January 2020 and in May–July 2020, respectively. The 11th and final
ward that completed all data collection undertook T1 and T2 data collection for patients
discharged in February–April 2020 and in August–October 2020, respectively.

The medical records of inpatients were screened for the presence of UI/LUTS symp-
toms. To reduce selection bias, we screened consecutive records of patients discharged
from each ward for each month of each 3-month data collection period. For the excluded
records we extracted data for demographic characteristic information, continence status,
and how this was determined.

The medical records of inpatients determined to have UI/LUTS were audited. Audits
were performed for 15 records for each month or for all patients discharged during that
month, whichever occurred first. Audits were conducted at each hospital by the project
team members from that hospital and other local clinicians with legitimate access to the
records, as per local health service requirements for patient privacy and confidentiality.
An online medical record audit data dictionary was available. Information regarding
assessment, diagnosis, management plans including the involvement of the patient and
carer in the plan, and in-hospital complications were extracted. The in-hospital complica-
tions associated with UI/LUTS included were falls [7], urinary tract infections [8], issues
with skin integrity [9,10], altered mood [11], and bladder overdistension [12]. Data were
extracted into and managed using the REDCap electronic data capture tool [24] hosted on
a secure server at the Hunter Medical Research Institute, NSW.

2.3.2. Feasibility and Fidelity Evaluation

To assess the feasibility and the fidelity of the implementation of the intervention
on each ward a recording sheet was developed. Project team members from each ward
self-reported if and how they adopted an intervention strategy.

2.4. Sample Size and Power Calculation

Our primary outcome was the change (T1 − T0) in the proportion of inpatients who
had an individually tailored UI/LUTS management plan. It was determined that 15
consecutive medical record audits per ward per month (i.e., pooled sample of 675 audits
anticipated per data collection period) would provide >90% power to detect a 10% absolute
increase (from before intervention) in the proportion of symptomatic patients with a
UI/LUTS management plan (type 1 error rate of 5%). This calculation conservatively
assumed 20% of patients in acute and 50% in rehabilitation wards have a plan before
intervention (based on Australian Stroke Foundation national audit results for included
wards) [14,15].

2.5. Study Intervention—Practice-Change Package

Our practice-change package was the SCAMP intervention that we implemented
using theoretically informed implementation strategies. The practice-change package was
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designed to support inpatient clinicians, predominantly nurses but including educators
and managers, to deliver guideline-recommended UI/LUTS care on their ward.

2.5.1. SCAMP Intervention

In 2018 our team revised the three components of SCAMP with nursing, allied health
and medical experts from stroke, continence, rehabilitation, and urology to ensure they met
current best-evidenced and guideline-recommended UI/LUTS care for most adult inpatient
medical and rehabilitation populations. The intervention was renamed the Structured
urinary Continence Assessment and Management Plan to reflect the inclusiveness of
inpatient populations beyond stroke while retaining the SCAMP acronym.

The SCAMP intervention consisted of:

a. The 4-page Structured urinary Continence Assessment and Management Plan (SCAMP)
decision support tool, which can be downloaded from within each of the web-based
modules below. This tool guides clinicians through conducting a urinary continence
assessment, determining the type of UI/LUTS, and developing an individualised
management plan for those with or at risk of symptoms in conjunction with the
patient or carer.

b. The associated Clinical Practice Guideline.
c. Eight web-based education modules and a local module on how to use the SCAMP

decision support tool (PowerPoint presentation with voice-over). The web-based
modules cover information on normal bladder function, why continence is an issue
after stroke, and six common inpatient UI and LUTS types. They are hosted on the
Stroke Foundation website https://informme.org.au/modules/urinary-continence-
and-stroke (accessed on 17 April 2023).

2.5.2. Implementation Strategies

The key barriers identified before implementation and strategies selected with map-
ping to the COM-B domains are shown in Table 2. Strategies were selected to overcome
the barriers identified from three sources. Firstly, we used research of known barriers to
clinicians implementing continence guideline recommendations [25]. Secondly, we used
the results of our before-implementation clinician questionnaire that was informed by
the Theoretical Domains Framework [20], and thirdly the ward-specific barriers that local
teams identified using the Behaviour Identification and Mitigation tool [26]. For this tool,
local teams asked nursing, allied health, and medical clinicians about the SCAMP deci-
sion support tool and guideline. They walked through the process to simulate real-ward
circumstances and to identify the barriers to implementation. From their data, each team
summarised and prioritised their barriers, then developed a local action plan focused on
overcoming the barriers. The practice-change package was adapted by each ward to suit
their local context. This included the mode of delivery, dose, and frequency of each local
intervention strategy.

2.6. Data Analysis

The T0, T1, and T2 group characteristics and demographics results are presented with
descriptive statistics. Categorical data are presented as count (%) or median (interquartile
range; IQR) if continuous. All results are presented as aggregated summary measures.
Across-period differences in patient characteristics were examined using the Kruskal–Wallis
test for continuous variables and the chi-squared test for categorical variables.
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Groups were compared with respect to change, from T0 to T1 and T2 using mixed
effects logistic regression models. Demographic characteristics that were found to be
significantly different across study periods (i.e., Kruskal–Wallis or chi-squared p < 0.05)
were treated as confounders and included in the regression models as adjusting covariates.
This resulted in the mixed effects logistic models having a fixed effect for study period,
inpatient age, and inpatient population type, as well as a random intercept for ward.
The planned regression analyses were intention-to-treat and included all available data
from all wards in all time-points, regardless of participation completeness throughout
the study periods. A posteriori per-protocol analyses were also performed, wherein only
the included observations from the wards that had complete participation throughout
the study was performed to examine the effect of the practice-change package under full
uptake conditions. The a posteriori per-protocol analysis was performed using a mixed
effects logistic regression with them same model specifications as above. The estimates of
each mixed logistic model are presented as odds ratios (OR) with 95% confidence intervals
(CI) and p-values. Process data are reported as the proportion of wards that adopted an
implementation strategy.

Statistical analyses were programmed using SAS v9.4 (SAS Institute, Cary, NC, USA).
A priori, p < 0.05 was used to indicate statistical significance.

3. Results

3.1. Ward Participation

All 15 wards completed the before-implementation audit. The onset of the COVID-19
pandemic in March 2020 affected the conduct of this study, as shown in Table 1. Four
wards, including three rehabilitation wards, had to withdraw; two wards were unable
to commence implementation; one ward almost completed; and one had just completed
implementation before they were closed. Eleven wards contributed data to the after-
implementation and maintenance audits.

3.2. Characteristics of the Inpatients Whose Medical Records Were Observed
3.2.1. Screening

The medical records of 2298 inpatients were screened for the study. The age of the
inpatients screened were consistent over the three data collection periods: median years
(Q1, Q3) T0 = 78 (68, 86), T1 = 76 (65, 84), and T2 = 76 (65, 84). For the records screened at
each data collection period, approximately 52% were female, 4% identified as Aboriginal
or Torres Strait Islander, 70% were in a large city hospital, and 30% were in a regional
hospital. The proportion of inpatients with UI/LUTS of those screened during each data
collection period were T0 = 33% (283/849), T1 = 33% (241/740), and T2 = 36% (256/709).
The proportions with UI/LUTS of those screened varied by patient population: acute stroke
T0 = 30% (58/191), T1 = 24% (44/194), and T2 = 23% (44/190); acute medicine T0 = 26%
(92/359), T1 = 33% (125/385), and T2 = 33% (113/342); rehabilitation T0 = 44% (133/299),
T1 = 43% (69/161), and T2 = 56% (99/177). Inpatients with UI/LUTs compared with those
without were 5–8 years older and more likely to be female.

For the inpatients screened as not having UI/LUTS, the method of determining
their continence status changed over the three study periods. The proportion who had a
documented continence assessment increased from T0 = 8% (43/566) to T1 = 44% (220/499)
and T2 = 40% (183/453). For the remainder of the records the auditors had to determine
the continence status from the progress notes.

3.2.2. Audits

From the medical record screening, 34% of inpatients were deemed to have UI/LUTS,
and their records were audited (inpatients with UI/LUTS = 780: T0 = 283, T1 = 241, T2 = 256).
The demographic characteristics for these inpatients, and the statistical significance of the
difference in distributions of these characteristics between study periods are shown in
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Table 3. Patient age at admission and inpatient population type were identified as potential
confounders and were included as adjusting covariates in the regression models.

Table 3. Demographic characteristics of patients deemed to have UI/LUTS across study periods and
indicating any significant difference in the distribution of the characteristic across study periods.

Demographic Characteristic
Before Implementation

(n = 283)
After Implementation

(n = 214)
Maintenance

(n = 232)
p-Value

Age at admission
(years)

Median
(Q1, Q3) 83 (72, 88) 81 (69, 87) 78 (70, 85) 0.004 **

Age group 18–64 36 (13%) 37 (17%) 40 (17%) 0.020 **
65–74 47 (17%) 42 (20%) 46 (20%)
75–84 83 (29%) 65 (30%) 86 (37%)
85+ 117 (41%) 70 (33%) 60 (26%)

Sex Female 161 (57%) 119 (56%) 134 (58%) 0.631
Male 122 (43%) 93 (44%) 97 (42%)
Other 0 1 (0.5%) 0

Indigenous status * Indigenous 3 (1.1%) 9 (4.2%) 9 (3.9%) 0.065
Location of hospital Large city 199 (70%) 164 (77%) 163 (70%) 0.220

Regional 84 (30%) 50 (23%) 69 (30%)

Patient population Acute stroke 58 (20%) 41 (19%) 38 (16%) 0.003 **
Acute Medical 92 (33%) 104 (49%) 95 (41%)
Rehabilitation 133 (47%) 69 (32%) 99 (43%)

* Indigenous status: inpatient self-identified as Aboriginal and/or Torres Strait Islander. ** p < 0.05.

3.3. Clinical Care Delivery Outcomes

Changes in clinical practice and the proportions of in-hospital complications associated
with UI/LUTS are presented in Table 4, Figure 1, and described below. The results of
the intention-to-treat and per protocol analyses were very similar and with identical
conclusions; therefore, only the intention-to-treat results are presented.

Implementation of our practice-change package resulted in substantial and statistically
significant improvements in continence care. The adjusted odds ratios were approximately
4-fold higher after implementation for receiving a continence assessment [OR (95% CI):
4.4 (2.7–7.0)] or management plan [OR (95% CI): 4.3 (2.3–7.9)]. Receiving a diagnosis of
UI/LUTS type(s) was approximately 6-fold higher [OR (95% CI): 6.5 (4.1–10.2)]. The im-
provements for each of these practice components was sustained from after implementation
to the maintenance period.

The proportion of inpatients who received all three components (assessment, diagnosis,
and management plan) rose by 18%, from 3% (9/283) before implementation to 21%
(44/214) after implementation and 21% (49/232) during the maintenance period. The
documented involvement of inpatients or carers in the development of the management
plan was low and unchanged across the three timeframes.

3.4. Patient Complication Outcomes

There was no statistically significant difference in the proportion of inpatients with
complications associated with UI/LUTS across the three study periods (range: falls 7–8%;
urinary tract infections 12–17%; issues with skin integrity 2–4%; altered mood 4–9%; and
bladder overdistension 5–8%). A third of inpatients in each of the three audit periods
experienced one or more complication often related to UI/LUTS (Figure 1).
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Table 4. Adjusted mixed logistic regression results for aspects of care and complications: intention-
to-treat analyses.

Intention-to-Treat Analysis *

Outcome Study Period Comparison OR (95% CI) p-Value N in Model

Inpatient assessed for
UI/LUTS

After implementation vs. Before implementation 4.38 (2.73, 7.03) <0.001 721

Maintenance vs. Before implementation 4.70 (2.94, 7.52) <0.001

Maintenance vs. After implementation 1.07 (0.70, 1.65) 0.745

Inpatient received
diagnosis of UI/LUTS type

After implementation vs. Before implementation 6.49 (4.13, 10.20) <0.001 729

Maintenance vs. Before implementation 6.01 (3.82, 9.48) <0.001

Maintenance vs. After implementation 0.93 (0.60, 1.42) 0.726

Inpatient received
UI/LUTS management

plan

After implementation vs. Before implementation 4.29 (2.32, 7.94) <0.001 712

Maintenance vs. Before implementation 4.03 (2.16, 7.50) <0.001

Maintenance vs. After implementation 0.94 (0.59, 1.49) 0.788

In-hospital complication
often associated with

UI/LUTS

After implementation vs. Before implementation 1.42 (0.93, 2.16) 0.106 729

Maintenance vs. Before implementation 1.48 (0.98, 2.22) 0.061

Maintenance vs. After implementation 1.04 (0.69, 1.57) 0.841

Inpatient involved in the
development of UI/LUTS

management plan

After implementation vs. Before implementation 0.95 (0.29, 3.08) 0.925 127

Maintenance vs. Before implementation 0.48 (0.15, 1.57) 0.224

Maintenance vs. After implementation 0.51 (0.21, 1.21) 0.125

Carer involved in the
development of

management plan

After implementation vs. Before implementation 1.41 (0.32, 6.22) 0.646 127

Maintenance vs. Before implementation 1.45 (0.34, 6.22) 0.612

Maintenance vs. After implementation 1.03 (0.37, 2.84) 0.956

* Adjusted for patient age and patient population (acute stroke, acute medicine, or rehabilitation).

 

Figure 1. Proportion (%) of inpatients receiving components of UI/LUTS care and experiencing one
or more complications often associated with UI/LUTS across the three study periods.
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3.5. Feasibility and Fidelity Evaluation

It was feasible for all 13 wards that proceeded to implementation to adopt the practice-
change package. The package appears scalable, as the wards included acute (n = 3),
rehabilitation (n = 5), and acute and rehabilitation (n = 5) wards in four metropolitan
and six regional hospitals. The proportion of wards that adopted each implementation
strategy are shown in Table 2. Of the 18 strategies, 12 (67%) were adopted by 100% of wards
and 5 (28%) were adopted by 85–92% of wards. Although 92% of the wards started with
champions being trained and assigned, this dropped to 31% throughout the implementation
phase. This was due to clinicians being on leave, resignations, and changes in personnel in
specified roles, such as clinical nurse educators.

4. Discussion

In this study we demonstrated a reduction in the evidence–practice gap in UI/LUTS
care following the implementation of our SCAMP intervention that targeted inpatient
clinicians. After implementation, the proportion of inpatients with UI/LUTS receiving a
UI/LUTS assessment, diagnosis of UI/LUTS type(s), and a management plan increased
substantially. These improvements were maintained 6-months later, despite the onset of
COVID-19 and the subsequent need for wards to make substantial changes in how they
functioned. All thirteen wards that completed the implementation phase were able to
adopt the SCAMP practice-change package with good fidelity.

Our findings confirm those of other studies that UI/LUTS is commonly experienced
by inpatients but there is an evidence–practice gap regarding UI/LUTS care. Across
our three medical record audits, 23–30% of acute stroke, 26–33% of acute medical, and
43 to 56% of patients undergoing rehabilitation were deemed to have UI/LUTS. This
is in keeping with the studies reviewed by Ostaszkiewicz et al. [2]. These researchers
identified that inpatient UI/LUTS prevalence ranged from 11 to 43% across a range of ward
types including intensive care, surgical, medical, rehabilitation, and geriatrics. The low
proportion of inpatients with UI/LUTS receiving a UI/LUTS assessment (38%), diagnosis
of type (30%), and management plans (7%) observed in our before-implementation audit
are similar to those found in other studies. In a study by Zurcher et al. (2011), 51% (41/78)
of elderly inpatients screened positive for urinary incontinence [27]. However, of these
patients with UI, only 24% (10/41) had this documented in their medical record and 5%
(2/41) had a documented diagnosis of incontinence type [27]. In a study by Trad et al.
(2019), their audit of 100 inpatient medical records for two surgical and two medical wards
indicated that 87% of patients had a urinary continence assessment; however, only 14%
had a diagnosis of type and 15% received conservative interventions that were tailored to
their specific type of incontinence [28].

In the current study we were able to improve, then maintain the proportion of inpa-
tients with UI/LUTS who received three key recommended elements of inpatient urinary
continence care. The improvement from before to after implementation in receiving a
UI/LUTS assessment (25%), diagnosis of type(s) (40%), and receiving a management
plan (17%) are comparatively large improvements for implementation studies. Behaviour
change improvements of between 4% and 12% have been reported for multifaceted inter-
ventions [29]. The improvements we saw may be due to our multifaceted intervention
targeting the identified barriers and facilitators. Education programs alone regarding
urinary incontinence for nurses have been shown to improve knowledge but have had
mixed effects on attitudes and practice [30].

Our study is one of two studies that we have identified that addresses inpatient
UI/LUTS care through theoretically informed implementation and the only one to include
a maintenance period. This is despite UI/LUTS being common for inpatients, with well-
recognised and considerable evidence–practice gaps in inpatient continence care. This
deficit of studies for inpatient UI/LUTS care is reflected in two recent reviews investigating
randomised controlled [31,32] and before–after [31] implementation studies of nursing
practice. Only two studies addressing urinary continence practice were included in these
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reviews: one conducted in an outpatient setting [31,32] and one in a nursing home [32].
Similarly to our study, the inpatient continence care implementation study conducted by
Trad et al. included a decision tool to guide assessment and management, and education
was part of their intervention [28]. These strategies aimed to address their identified barrier
of clinician lack of knowledge in continence care. Although the Trad et al. study showed
substantial improvement from before to after implementation in assessment (87% to 99%),
diagnosis (14% to 75%), and management plans (24 to 74%), there was no subsequent
evaluation to determine if these improvements were maintained.

Unfortunately, the proportion of patients with documented involvement of the carer
and patient in management planning was low (≤5%) and remained unchanged. This
low level of engagement was similar to the study by Trad et al., where no patients re-
ceived education about incontinence management before implementation and only 5%
did after implementation [28]. Although the SCAMP decision tool has a prompt to in-
clude the patient and carer in the management plan and to provide them with education,
our practice-change package did not include specific training for clinicians for this. The
Australian National Safety and Quality Health Service Standards recommend hospitals
provide education, training, and resources to equip clinicians to partner with patients in
their care [33]. This may be specifically required for UI/LUTS as this can be a sensitive and
often taboo topic for patients and clinicians.

The proportion of inpatients experiencing complications did not change, with ap-
proximately one third of inpatients experiencing one or more complications that are often
associated with UI/LUTS. In our study, urinary tract infections and falls were the most
common complications. Urinary tract infections were experienced by 12–17% of inpa-
tients, which is much higher than the 2% who experienced a hospital-acquired urinary
tract infection reported by Mitchell et al. [34]. The 8% of patients who had a fall is similar
to the 10% identified in general medicine wards in five urban hospitals in Canada [35].
Reducing complications is important to reduce excess morbidity, mortality, and healthcare
expenditure. Further investigation is required to determine if our practice-change package
can influence complication rates.

Our practice-change package was feasible to adopt for all 13 wards that completed
five or more months of the 6-month implementation phase. There was a high level of
fidelity for most implementation strategies. This success is likely due to our co-creation
approach. From the outset, project leads and champions (predominantly nurses) from each
ward, experts in continence and implementation, clinician researchers, and academic nurse
researchers were included on the team. End-user members ensured our practice-change
package was not only best evidenced but clinically relevant and applicable. Project leads
and champions led the practice change on their wards. The lack of a continence nurse within
any of the hospitals was recognised from the outset as a barrier to supporting the practice
change. This required the upskilling of ward project leads and nurse champions, not only
in implementation and conducting the research but also in UI/LUTS care. The monthly
virtual team meetings functioned to progress the research and formed a community of
practice for the ward leads and champions. The members were able to share their successes,
challenges, and locally tailored strategies, in addition to being upskilled in conducting
research. Anecdotally, the ward-based project team members reported that although the
research was challenging due to time and resource constraints, it was very rewarding to see
it succeed and to have the opportunity for personal and professional growth. These themes
are similar to those identified by Trad et al. in their inpatient continence care study [28].

4.1. Strengths and Limitations

This study has several strengths. We have reported our findings according to the
Standards for Reporting Implementation Studies (StaRI) [22] to facilitate replication by other
researchers. To determine if any improvements were sustained, we included a maintenance
period evaluation. Our practice-change package was tested in metropolitan and regional
hospitals and on acute and rehabilitation wards for three patient groups: acute stroke,
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acute medical, and rehabilitation. This may increase the generalisability and potential
scalability of the package. SCAMP may also be applicable to other health conditions
and health care settings where providing optimal UI/LUTS care is challenging. To assist
other wards improve UI/LUTS care, elements of the intervention (the 4-page Structured
urinary Continence Assessment and Management Plan (SCAMP) decision support tool
and eight web-based education modules) are freely available on the Stroke Foundation
website [https://informme.org.au/modules/urinary-continence-and-stroke (accessed on
17 April 2023)].

There are limitations to this study. We used a before and after design using retro-
spective medical record audits of consecutive records. A limitation of this study design
is that the observed differences cannot be directly attributed to the intervention. Data
were extracted by clinicians for their own ward, which has the potential for response bias.
However, the use of self-reported, retrospective clinical audits is conventional practice
for improvement activities. This potential bias could be mitigated in future research by
using blinded assessors. This study was undertaken with only a small amount of research
funding (less than AUD 90,000) and required considerable in-kind support from the staff
and managers of the participating wards. With this understanding, local clinicians and
managers self-selected their ward to participate and the population type to be included in
the study. This may limit the generalisability due to potential selection bias. The findings
may overestimate the potential effect for wards that admit a low proportion of patients
who experience UI/LUTS. Although we describe the implementation strategies and self-
reported fidelity, we were not resourced to investigate fully the mode of delivery, dose, and
frequencies of each intervention strategy undertaken on each ward. This is a recognised
challenge of implementation studies [36].

4.2. Recommendations for Further Research

Given the success of this study, further investigations are warranted through larger
hybrid design implementation studies using more robust randomised controlled designs,
such as step-wedge or cluster randomised controlled trials. These trials could test: the
effectiveness by hospital location and type of patient population; the mode of delivery,
dose, and frequencies of each intervention strategy; the effect on patient-level outcomes,
including continence status, type, co-morbidities, quality of life, and severity of any com-
plications; and scalability and spread. An analysis of the potential economic implications
(cost and consequences) for hospitals implementing the SCAMP practice-change package
is underway. Our practice-change package was developed from a Western medicine per-
spective. Further research is required to determine how urinary continence care can be
addressed through a cultural lens to ensure we deliver culturally safe and appropriate care
for First Nations peoples.

5. Conclusions

UI/LUTS is commonly experienced by inpatients, and there is a considerable evidence–
practice gap in inpatient continence care. We designed our SCAMP practice-change package
for ward clinicians, particularly nurses, who were not trained continence experts to deliver
UI/LUTS-guideline-recommended care as part of their usual care. The package was
adopted with good fidelity across acute and rehabilitation wards in metropolitan and
regional hospitals. Although we improved assessment, diagnosis, and management by
what would be considered a good outcome in an intervention study, a large proportion of
inpatients still did not receive guideline-recommended care and complication rates did not
improve. Further work should be conducted to reduce this evidence–practice gap.
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Abstract: Background: Psychological problems post-stroke are common and debilitating,
yet insufficient evidence-based psychological support exists for stroke survivors, either
in stroke or general mental health services. Many stroke survivors with significant needs
remain unsupported. To address this problem, we need pathways to identify, treat and
manage psychological difficulties after stroke. The Accelerating Delivery of Psychological
Therapies after Stroke (ADOPTS) study aimed to explore the feasibility of collaboratively
developing, implementing and evaluating intervention packages (IPs) to facilitate access
to, and increase the provision of, psychological support post-stroke. Methods: Stake-
holder groups were formed across four sites in north-west England, comprising stroke
and psychological services, to collaboratively develop site-specific IPs incorporating a
psychological care pathway, staff training, a staff manual for stroke-specific psychological
support and supervision. A feasibility stepped-wedge cluster randomised trial recruited
patients admitted with stroke during the usual care (pre-implementation of the IP) and
intervention (post-implementation) periods. The feasibility of IP implementation and
their potential usefulness were evaluated through assessing wellbeing and the support
received, and through a process evaluation incorporating interviews with staff, patients
and carers. Feasibility evaluation included the recruitment rate and attrition rate; ex-
ploratory analysis (mixed-effects linear or logistic regression models) was used to assess the
‘promise’ of the intervention in achieving psychological distress outcomes (mood (PHQ-9),
anxiety (GAD-7)), assessed using validated measures at 6 weeks and 6 months. Results:

IPs were collaboratively developed at each site but implementation took longer than the
per-study-protocol duration of three months. Nineteen training sessions (152 attendees)
were delivered for nursing, therapy, NHS Talking Therapies and voluntary staff. Nursing
staff were underrepresented due to difficulties with releasing staff. Manuals were devel-
oped for each site, incorporating a mood screening and referral algorithm, but these were
not finalised at one site. Stroke and NHS Talking Therapies champions were identified
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in each site to facilitate cross-service staff supervision. A total of 270 patients were re-
cruited over 14 months (133 usual care, 137 intervention), with 227 and 198 at 6 weeks
and 6 months, respectively. Stroke staff found the training, manual and pathway helpful,
and reported greater confidence in managing and referring psychological issues. NHS
Talking Therapies staff found the training useful for adapting their therapy. However,
the intervention took longer to implement in all sites, requiring an additional time period
to be added to the stepped-wedge design. Conclusions: It is feasible to collaboratively
develop and implement IPs for post-stroke psychological support. However, an alternative
to the stepped-wedge design used here would be more appropriate for a future study.
This study was registered in ISRCTN—the UK’s Clinical Study Registry (trial registration:
ISRCTN12868810, registration date: 4 February 2016).

Keywords: stroke; psychological support; mood disorders; feasibility studies; stepped-
wedge design

1. Background

Stroke affects over 100,000 people in the UK each year [1]. Although more people than
ever will survive, they may be left with disabilities [2], which in turn may affect their psy-
chological wellbeing, with depression [3], anxiety [4], emotionalism [5] and post-traumatic
stress disorder (PTSD) [6] being common. Psychological difficulties can significantly im-
pact the individual and their recovery. Depression, affecting approximately one in three
stroke survivors [3], is associated with poorer outcomes, including increased healthcare
utilisation [7], poorer functional outcomes [8], reduced quality of life [9], higher rates of
suicide [10] and mortality [11,12], in addition to higher costs [13].

Despite being highlighted by government bodies as an important issue for post-stroke
care, psychological difficulties often go undetected [14] and psychological care remains
largely unavailable to many stroke survivors [15]. A United Kingdom (UK) survey found
that over one-fifth of stroke survivors felt that the emotional changes were difficult to deal
with, with one-quarter waiting up to five months for psychological support [16]. One
reason for this is the dearth of specialist psychology staff, with less than two-thirds of
stroke units in the UK (n = 112, 61.2%) having access to clinical psychology [17]. These
service gaps mean that stroke survivors, often with huge psychological needs, are left
unsupported [16].

To address this problem, we need pathways to identify, treat and manage psychological
difficulties after stroke. Stroke guidelines recommend a collaborative approach utilising a
matched-care model [18,19] comprising three levels (or ‘Steps’) of care, in which people
start at the most appropriate level of care for their needs. The model assumes that most
patients will experience mild to moderate difficulties (Steps 1 and 2), and these patients
can be best supported by stroke-specific staff. Specialist psychology staff, such as Clinical
Psychologists/Neuropsychologists, provide higher level support (Step 3) to those with
severe difficulties and supervise staff working at lower levels. Utilising a matched-care
model allows for the best use of specialist staff’s limited time, whilst ensuring patients
receive the correct level of support. Evidence suggests that a collaborative, matched-care
approach, where the intensity of psychological intervention is tailored to individual patient
needs, can effectively address psychological problems [20–22].

However, access to specialist psychology services post-stroke varies greatly both
geographically and within NHS Trusts, for example, between acute and rehabilitation
services. Additionally, despite the fact that people from areas of greater deprivation have
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an increased risk of stroke and are more likely to experience more severe strokes [23], health
inequalities based on socio-economic status may limit access to psychological support.
Such factors require examination to identify and understand the barriers and facilitators to
accessing and receiving psychological support.

The inconsistency in psychological care may be addressed through increasing collab-
oration between stroke services and generic psychology services, such as NHS Talking
Therapies (formerly known as Improving Access to Psychological Therapists; IAPT), to
increase access to psychological support and specialist psychology staff. NHS Talking
Therapies services use a matched-care approach, similar to the stroke-specific model;
whilst the stroke matched-care model comprises three steps, the NHS Talking Therapies
model has four steps. In NHS Talking Therapies, junior psychology staff treat problems
at Steps 1 and 2, with more senior and specialised staff treating more severe problems at
Steps 3 and 4. NHS Talking Therapies have been effective in reducing anxiety and depres-
sion in the general population and have been encouraged to widen access to those with
long-term conditions [24,25]. However, although many NHS Talking Therapies services
have long-term condition champions, the number of services which have worked with
patients following stroke is unknown. Stroke survivors may be perceived as challenging
due to stroke-related impairments, such as cognitive or communication difficulties, which
may hinder receiving traditional talk-based psychological therapies. Training NHS Talk-
ing Therapies teams in stroke-specific issues might increase confidence in, and capacity
for the delivery of, Step 2 and 3 care for stroke survivors. Conversely, stroke services
often focus on physical health, and staff may lack the knowledge, skills or experience in
managing psychological distress [26]. Training stroke staff to deliver Step 1 psychological
support, and in doing so, increasing their confidence, would facilitate the application of
the matched-care model.

A complex intervention involving increasing collaborative work between services
and delivering staff training needs robust evaluation. Challenges to implementing this
complex intervention need to be understood. Therefore, it was decided that a feasibil-
ity study should be conducted to capture implementation issues to be considered for a
larger trial. A stepped-wedge cluster randomised controlled trial (RCT) design [27] was
selected in which all clusters (sites) started in the control phase, and each site received the
intervention at staggered points in the study timeline. The cluster design also mitigated
the potential contamination risks involved in an individual patient RCT for this type of
service-level intervention.

The aim of the ADOPTS study was to develop and implement an intervention package
and to explore the feasibility of utilising a collaborative approach to delivering post-stroke
psychological care within existing NHS, social care and voluntary sector services.

The study design encompassed several components, conducted in three phases:
Phase 1: Describe current pathways for psychological support post-stroke and the

challenges of provision and access.
Phase 2: Based on Phase 1 findings, develop an evidence-based intervention package

to facilitate access to, and increase the effectiveness of, health, social care and voluntary
sector services focused on stroke survivors’ psychological needs.

Phase 3: Apply the intervention package and explore its feasibility, acceptability and
potential effectiveness.

Objectives

A: Evaluate the feasibility of collaboratively developing and implementing the inter-
vention package.
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B: Assess whether the development of the intervention package impacts psychological
service provision prior to its implementation.

C: Estimate the eligibility, recruitment and attrition rates for a larger trial.
D: Develop and test data collection systems, outcome measures and follow-up protocols.
E: Estimate the proportion of people with psychological distress, the time to first

referral and the time to treatment.
F: Explore the potential benefit of the intervention package for patients, including for

different stroke types and socio-economic subgroups.
G: Investigate the feasibility of the stepped-wedge design to evaluate the delivery of

the intervention package.

2. Methods

2.1. Study Design and Ethics

A feasibility stepped-wedge cluster randomised trial with embedded process eval-
uation. This study was registered in ISRCTN—the UK’s Clinical Study Registry (trial
registration: ISRCTN12868810, registration date: 4 February 2016).

This study was reviewed by the NRES Committee Yorkshire and The Humber–Leeds
East and received a favourable opinion (Rec reference 15/YH/0343).

2.2. Setting

Acute and community NHS Trusts based in four stroke services in the North of England.

2.3. Patient Carer and Public Involvement (PCPI)

A PCPI group was established for support throughout the study. Members included
those with lived experience of stroke, or of caring for someone who had experienced a
stroke. The group met regularly and were involved in the development of patient facing
materials (information sheets, questionnaires) to ensure study materials were appropri-
ately completed and accessible to stroke survivors and their carers, including those with
communication difficulties.

2.4. Randomisation

The four stroke services (clusters) were randomised to one of two dates in pairs:
two sites were randomised to start implementation at the first date and the remaining
two sites were randomised to start implementation at the second date (3 months apart).
Randomisation was performed by an independent statistician using computer-generated
pseudo-random numbers. All clusters started in a usual care phase (no intervention
delivered at any site, T1), then sequentially crossed over to the roll-out phase, which was
intended to last 3 months, until all sites received the intervention (T4, see Figure 1).

Figure 1. Stepped-wedge design.
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2.5. Phase 1

Service mapping of current psychological services
To establish a picture of the psychological services across the study sites, we conducted

a scoping and mapping exercise, including a patient record review, and held interviews
with service users and staff. The results from the interviews will be reported in detail in
future publications. To identify gaps in services and staff skills, information was sought
regarding current psychological care pathways, including what psychological support
was available, the mode of delivery, demands on current services and the identification of
who accessed those services when they were available. This information was mapped to
each site, which informed stakeholder group discussions regarding the development of
intervention packages for each of the four sites during Phase 2.

Hospital Record Review
A retrospective review of patient hospital records was undertaken to explore if the

process of the scoping and mapping exercise and the development of the implementation
package may have had an impact on the psychological support patients received by raising
staff awareness of unmet needs. Consecutive stroke patients on four acute stroke units
were identified over two time points: (i) one week prior to process mapping and the
development of the implementation package, and (ii) one week during the roll-out period
of the implementation package. For those who consented, the hospital records were
reviewed by a member of the research team who looked for instances where psychological
care (e.g., psychologist, psychiatrist, mental health liaison) was recorded. Quality assurance
was assessed by a second member of the research team who independently extracted data
for a sample of the hospital records (4–6 for each site).

2.6. Phase 2: Feasibility Trial

Participants and setting
Consecutive stroke patients admitted to acute stroke units at each of the four sites

were identified during the middle month of each 3-month period (usual care, roll-out and
intervention) (see Figure 1). Eligible participants included those who had survived to day 3
post-stroke or those who were discharged prior to day 3; those living within the catchment
area of an NHS Trust; and those aged ≥18 or over. Exclusion criteria included those
who lacked capacity and had no friend/relative/carer to act as consultee. The carers of
patients were also invited to participate. For participants who lacked capacity, a consultee
provided assent.

Intervention
The intervention package involved providing a patient pathway for psychological

support after stroke. This pathway was adopted as part of usual care; therefore, patients
consented to data collection and follow-up only. While the delivery varied slightly across
sites, the core aspects (referral pathway, training, manual and supervision) of the imple-
mentation strategies were consistent across all sites. The implementation package was
planned to be rolled out over a 3-month period to embed the pathway in the services prior
to the start of formal data collection for the intervention phase.

Data collection
Baseline data collection
Baseline data were recorded for all participants who had provided valid consent. Data

were extracted from (i) patient records, including their age, sex, date of admission, stroke
side and severity; (ii) face to face including communication (FAST [28]) and cognition
(MoCA [29]); and (iii) from patient self-report questionnaires, including mood (PHQ-9 [30],
(DISCs) [31], anxiety (GAD-7 [32]), Posttraumatic stress disorder (IES-6) [33], stroke re-
covery (Modified Rankin [34], Barthel (3 items) [35], Short Form Stroke Impact Scale
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(SF-SIS) [36], Work and Social Adjustment Scale (WSAS) [37]) quality of life (EQ5D3L [38])
and indicators of one’s social/economic context (Supplementary Table S1). Staff were also
asked to complete proxy measures of patient mood (SADQ-10 [39] and Yale single item [40])
and anxiety (BOA [41]) based on their perception of how they thought the patient was
feeling. All measures and questionnaires have previously been validated for use with the
study population.

Outcome data collection
All participants received a postal questionnaire at 6 weeks and 6 months post-stroke.

Patients were given the option of telephone or face-to-face completion. Carers who con-
sented completed questionnaires about their observations of the patient’s mood (SADQ-10
and Yale single item) and anxiety (BOA) at 6 weeks and 6 months post-stroke. Details of
study measures are in Supplementary Materials Tables S1 and S2.

Statistical analysis
The analyses were conducted and reported following both the CONSORT 2010 state-

ment extension for the reporting of stepped-wedge cluster randomised trials [42] and for
reporting randomised pilot and feasibility trials [43]. As the trial aimed to assess the feasi-
bility of intervention delivery to inform the design of a main trial, the indicative outcomes
were not powered for the statistical testing of effectiveness.

Feasibility outcome measures were summarised using descriptive statistics with pro-
portions of eligibility, recruitment, attrition rates and percentages of missing data estimated
for each outcome measure at 6 weeks and 6 months.

To address the different aspects of feasibility and to inform the decision about a fully
powered trial, the following participant numbers were summarised by their frequencies
for each intervention group:

• Number of patients suffering from psychological distress (anxiety or depression
according to the Psychological Distress Algorithm (Appendix A)) and who received
psychological support at each time point;

• Number of patients with anti-depressant use at each time point;
• Number of patients when psychological treatment was first received;
• Number of patients who required a letter to be sent to their GP to notify them of a

potential issue concerning psychological distress;
• Number of patients with further stroke, TIA or other major health problems which

required hospital admission (electronic health records were compared to participant
reported problems at each follow-up using kappa statistics);

• Number of reminders sent to encourage participants to return the questionnaires.

Baseline and demographic characteristics were summarised descriptively by the study
arm using the median (interquartile range [IQR]) or proportions, as appropriate. Frequency
distributions were examined for the variables describing the number of participants deemed
to have anxiety or depression at baseline, at 6 weeks and at 6 months.

To explore the potential benefit of the intervention packages for different levels of de-
privation, the numbers of participants suffering from psychological distress at 6 weeks and
6 months by deprivation index were examined using frequency distributions. Deprivation
was measured using the Index of Multiple Deprivation (IMD) as quintiles and treated as a
categorical variable.

To inform the main trial, we performed modelling of the outcome and process variables
using generalised linear mixed models, with a mixed-effects logistic regression model used
to model binary outcome variables (the computed psychological distress due to anxiety,
psychological distress due to depression and psychological distress due to anxiety or
depression) and a mixed-effects linear model for the PHQ-9 and GAD-7 scores, with site
as a random effect. In addition to the intervention and cluster, the models also included
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time period factors and baseline outcome measures. Interaction terms between the type of
stroke and the intervention group, and the IMD quintiles and the intervention group were
subsequently included in the model to evaluate potential subgroup intervention effects.

The completeness of the outcome data was assessed through the response rate for
the outcome questionnaires at each time point and the completion rate of the individual
items. We also examined questionnaires to see if individual items were repeatedly not
completed to determine participant accessibility or acceptability. Responders for psycholog-
ical distress were compared to non-responders at each time point regarding their baseline
characteristics and demographics, using logistic regression analysis to identify individual
factors associated with non-response.

Missing data for each outcome at each time point (including baseline) was sum-
marised overall by intervention group and by stepped-wedge design (site-by-time period).
Multiple imputation was not deemed appropriate given the exploratory nature of the
effectiveness analysis.

To assess the potential contamination of the usual care phase (T1) due to service map-
ping, the proportion of patients identified as having psychological needs, as being assessed
for mood problems, as having been referred for psychological assessment/support and
having started on anti-depressants before and after the service mapping were summarised
and compared using logistic regression, which was adjusted for site.

For the analysis, we assumed that patients recruited during the roll-out period of the
stepped-wedge design received usual care. A sensitivity analysis was conducted where
participants recruited during the implementation period were assumed to have received
the intervention.

Effect estimates were presented as point estimates with 95% confidence intervals.
Where appropriate, the significance level was set to 5%. The descriptive analysis was
performed using SPSS v.24 [44] and modelling performed using Stata v.15 [45].

2.7. Phase 3: Process Evaluation Interviews

Patient Process Evaluation Interviews
Following the roll-out of the intervention package, a sample of patients recruited to

the main implementation package were interviewed to explore the acceptability of the
tailored psychological service.

Participants and setting
Stroke patients and carers were purposely selected (n~12 per site) to recruit a bal-

anced sample across sex, age (younger/older), stroke severity (mild/moderate/severe),
communication abilities and time since stroke. Patients and their carers who consented
were telephoned by a member of the University of Central Lancashire research team. For
all of those with communication difficulties who consented to being contacted, a carer was
approached, and for all of those with cognitive deficits, a consultee was contacted. Written
informed consent was obtained prior to the interview commencing. Interviews were held
face-to-face in the participant’s home, or by telephone, depending on participant preference.

Data collection
The interviews were audio recorded. For participants with communication difficulties,

interviews were video-recorded with the patient’s consent. Patients and their carers
(interviewed separately) were asked to describe their experiences of psychological support
since their stroke, including what worked well, or which areas they felt could be improved.
For participants with communication difficulties, the Supported Conversation for Adults
with Aphasia (SCATM) [46] techniques were used in the design of the interview. The
interviewers also used these techniques to adapt their communication methods to be
tailored to individual patient needs.
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Qualitative data analysis
Interviews were transcribed and analysed using thematic analysis, and interpretation

was underpinned by the Theoretical Domains Framework (TDF [47]). The TDF grouped
the constructs identified from theories relevant to the implementation of healthcare inter-
ventions into 14 domains. Themes were identified and key concepts developed through
the interpretation of patterns and were mapped onto the domains of the TDF.

Staff Process Evaluation Interviews
Following the roll-out of the implementation package, staff were interviewed about

their experiences to understand their feelings towards implementing the intervention
package, including the training and supervision received, what they felt worked well and
what they felt could be improved.

Participants and setting
The participants were staff working across the stroke pathway in hospitals, in the

community and in generic mental health services within each of the sites, including nurses,
doctors, occupational therapists, physiotherapists, allied health professionals and NHS
Talking Therapies therapists, reflecting the range of staff involved in the care pathway at
each site. Staff were invited by a member of the research team. Written informed consent
was obtained from all staff willing to take part.

Data collection
Staff took part in a semi-structured interview based on the TDF. Interviews were

held face-to-face or by telephone, or face-to-face as part of a focus group, depending on
participant preference.

Qualitative data analysis
Interviews were transcribed and thematically analysed using TDF.

3. Results

3.1. Objective A: Evaluate the Feasibility of Collaboratively Developing and Implementing the
Intervention Package

Stakeholder meetings were held in all four sites to inform the development and
implementation of the intervention package. There were 38 attendees (Site 1 = 10, Site 2 = 11,
Site 3 = 8, Site 4 = 9), and in each site they included representation from stroke services
(acute, rehabilitation, community), NHS Talking Therapies, Stroke Association and patients
and carers. Using information gathered from stakeholder meetings and findings from the
pre-implementation interviews, an intervention package was collaboratively developed,
tailored for each site. The four core components (referral pathway, training, manual and
supervision) of the IP were supplemented with additional resources following suggestions
by staff and patients, including an information leaflet about psychological problems post-
stroke, and a card displaying useful contacts for patients. The roll-out of the intervention
took longer than the intended 3 months in all sites. Therefore, an additional time period
was added to the stepped-wedge design to ensure all sites experienced a full intervention
period (see Figure 2). Overall, each core component was implemented to varying degrees
across sites.

Figure 2. Modified stepped-wedge design implemented to include five phases.
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3.1.1. IP Component 1: Screening and Referral Pathway

A screening and referral pathway for psychological care was developed in all four sites.
In one site, the pathway was developed but not fully implemented, as it required approval
and authorisation at an executive level, which was not completed during the study period.
In the other three sites, the pathway was implemented and in process evaluation interviews
was reported to be useful when embedded as part of practice, with staff knowing how and
when to refer issues and to whom.

3.1.2. IP Component 2: Training

Training packages were developed and implemented in all sites, with training deliv-
ered separately to stroke and NHS Talking Therapies teams. Six planned training sessions
were cancelled due to staff shortages; of these, three were rearranged and three did not take
place because it was not possible for staff to be released. In total, nineteen training sessions
were held across the four sites (Site 1: seven sessions, Site 2: two sessions, Site 3: three
sessions, Site 4: two sessions; NHS Talking Therapies covering Sites 1 and 2: four sessions,
NHS Talking Therapies covering Sites 3 and 4: one session). There were 152 attendees at the
training sessions, including staff across various roles and levels of experience (42% therapy
staff, 15% nursing staff (including HCAs), 32% NHS Talking Therapies staff and 11% Stroke
Association staff). Of all staff in post across the four sites, 8% (n = 22/269) of nurses/HCAs
and 59% of therapy staff (n = 64/108) attended the training sessions.

To facilitate attendance, training sessions were offered and held at different times
(morning, afternoon, evening) and locations. At the suggestion of staff, training sessions
were also aligned with existing team meetings. Despite this, some staff were unable to
attend due to their workload, particularly nursing staff when wards were busy.

The degree of continued implementation of the training differed across sites. For exam-
ple, in Site 2, training was cascaded to staff and was integrated into in-service training. In
Site 4, however, the training for stroke teams was intended to be delivered by NHS Talking
Therapies teams, but this was not possible during the study period due to time pressures,
and so the stroke team only received written information from NHS Talking Therapies.

3.1.3. IP Component 3: Manual

A manual was developed in all four sites. In one site, the manual required authorisa-
tion at an executive level before it could be used in practice, and this authorisation was not
completed within the study period. In the other three sites, the manual was implemented
by stroke teams in different ways. In one site, the manual was embedded as a fundamental
resource for existing and new staff; in another site, the manual was available for staff who
wished to use it. Across sites, some junior staff reported being unaware that the manual
existed. Staff who were aware of the manual found it a useful resource for determining
when and how to screen for mood problems.

3.1.4. IP Component 4: Supervision

Supervision links were developed in all four sites, with a ‘stroke champion’ identified
and contacts in stroke teams and NHS Talking Therapies teams named for reciprocal
support. The names and contact details of these individuals were provided during training
and within the manual; as such, there were differences between sites in the awareness
and use of this information. Some staff reported that they had used the details of local
stroke or NHS Talking Therapies champions to build links across teams. The supervision
component was facilitated by stakeholder meetings and training, which allowed staff to
meet and establish professional relationships and to provide assistance to each other. The
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contact details of stroke champions were also used in materials designed for patient use,
e.g., key contact cards and information leaflets.

3.2. Objective B: Assess Whether the Development of the Intervention Package Impacted
Psychological Service Provision

A review of patient hospital records was carried out in each site over two time points
to check for potential contamination during the usual care phase due to the study set-
up, service mapping and stakeholder meetings. The first hospital record review was
undertaken in all sites one week prior to the study commencing, and the second held in
a week during the study set-up phase. The hospital record review found no differences
in how mood was routinely screened for or reported between pre-study and study set-up
phases. Due to this, in the main analysis, participants recruited during the roll-out periods
were assumed to have received usual care.

3.3. Objective C: Estimate the Eligibility, Recruitment and Attrition Rates for a Larger Trial

A total of 1066 participants were screened for eligibility across four sites. Of those
screened, 674 (63%) were deemed eligible. A total of 270 (40%) patients consented to
participate, with 179 (66%) in the usual care period and 91 (34%) in the intervention period
(the imbalance in allocation was due to patients in the roll-out period being treated as usual
care). The CONSORT diagram (Figure 3) shows the flow of participants. Following the
CONSORT extension for reporting stepped-wedge cluster RCTs [42], we also included a
flow chart describing a stepped-wedge design by allocated sequence, period and follow-up
time (Figure 4).

The baseline and demographic characteristics of participants by study arm are shown
in Table 1.

Table 1. Baseline participant characteristics, demographics and stroke and mood measures by
intervention group.

Usual Care (N = 179) Intervention (N = 91) All (N = 270)

Age, median (IQR) n = 269 72 (62, 81) 76 (61, 83) 73 (62, 82)
Gender ˆ, n (%)

Female 85 (47.8) 44 (48.4) 129 (48.0)
Ethnicity ˆˆ, n (%)

White 172 (97.2) 87 (95.6) 259 (96.6)
Employment status ˆˆ, n (%)

Paid 37 (20.9) 16 (17.6) 53 (19.8)
Living situation ˆˆ, n (%)

At Home 149 (84.2) 78 (85.7) 227 (84.7)
Index of Multiple Deprivation (quintiles), n (%)

1st (most deprived) 45 (25.1) 32 (35.2) 77 (28.5)
2nd 37 (20.7) 16 (17.6) 53 (19.6)
3rd 21 (11.7) 16 (17.6) 37 (13.7)
4th 38 (21.2) 13 (14.3) 51 (18.9)
5th (least deprived) 38 (21.2) 14 (15.4) 52 (19.3)

Type of stroke ˆˆˆ, n (%)
Ischaemic 145 (81.9) 86 (95.6) 231 (86.5)
Intra-Cerebral Haemorrhage 32 (18.1) 4 (4.4) 36 (13.5)

Side of body affected by stroke ˆˆˆ, n (%)
Left 76 (43.2) 38 (41.8) 114 (42.7)
Right 83 (47.2) 43 (47.3) 126 (47.2)
Bilateral 2 (1.1) 2 (2.2) 4 (1.5)
Neither 15 (8.5) 8 (8.8) 23 (8.6)

NIHSS score, median (IQR) n = 210 4 (2.5, 8.5) 5 (2, 11) 5 (2, 10)
Estimated Barthel Index, median (IQR) n = 265 16.3 (10, 20) 17.5 (10, 20) 17.5 (10, 20)
Modified Rankin ˆˆ, n (%)

Moderate to Severe 89 (49.7) 42 (46.2) 131 (48.9)
EQ5—VAS, median (IQR) n = 188 55 (40, 75) 70(50, 80) 60 (50, 80)
Sensory impairment (sight or hearing), n (%) 61 (34.1) 31 (34.1) 92 (34.1)
Cognitive score (MOCA), median (IQR) *, n = 181 23 (18, 26) 24 (19, 27) 23 (18, 26)
Cognitive impairment, n (%) *, n = 181 90 (73.8) 37 (62.7) 127 (70.2)
Communication score (FAST), median (IQR) *, n = 148 29 (26, 30) 29 (25, 30) 29 (26, 30)
Communication problems, n (%) *, n = 148 19 (18.6) 11 (23.9) 30 (20.3)
Current/past use of anti-depressants ˆˆ, n (%) 36 (20.3) 7 (7.7) 43 (16.0)
Current/past use of psychological support ˆˆˆ, n (%) 31 (17.6) 10 (11.0) 41 (15.4)
Self-reported psychological difficulties, n (%) 80 (44.7) 39 (42.9) 119 (44.1)

* Not applicable to participants with consultee form completion. Missing data: ˆ n = 1; ˆˆ n = 2 and ˆˆˆ n = 3.
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Participants
Included 
(n=270)

Sites* (n=4)

Eligible, not recruited 
(n=404)

Discharged (n=140)
Declined (n=130)
Other reasons (n=53)
Unknown (n=81)

Patients 
assessed for 

eligibility 
(n=1066)

Participants allocated to usual care 
(n=179)

Received usual care (n=179)
Did not receive usual care (n=0)

Participants
Analysed (n=179)

Participants allocated to Intervention  
(n=91)

Received intervention (n=91)
Did not receive intervention (n=0)

Participants
Analysed (n=91)

6 Week Follow-up
Participants

Analysed outcomes (n=108)
No response (n=46)
RIP (n=17)
Withdrawn (n=8)

Allocation

Follow-up and 
Analysis

Eligible 
Patients 
(n=674)

Usual Care ** Intervention

6 Week Follow-up
Participants

Analysed outcomes (n=48)
No response (n=27)
RIP (n=6)
Withdrawn (n=10)

6 Month Follow-up
Participants

Analysed outcomes (n=87)
No response (n=49)
RIP (n=28)
Withdrawn (n=15)

6 Month Follow-up
Participants

Analysed outcomes (n=38)
No response (n=24)
RIP (n=9)
Withdrawn (n=20)

Ineligible (n=362)
Out of area (n=21)
Lacks capacity (n=43)
RIP (n=15)
Not a stroke (n=275)
Other reasons (n=8)

Eligibility unknown(n=30)

All Sites

Figure 3. CONSORT diagram of participant flow through the trial. * All four sites provided data at
each time point. ** Usual care included participants that were recruited during the roll-out period.
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Figure 4. Flow chart of stepped-wedge design by allocated sequence, period and follow-up time.

The usual care and intervention groups were similar in terms of most characteristics.
However, there were two notable differences, as shown in Table 1: (i) usual care participants
were less likely to have ischaemic stroke, but more likely to have intracerebral haemorrhage;
and (ii) usual care participants were more likely to use anti-depressants prior to stroke.

The attrition rate for all participants was 34% (30% usual care, 41% intervention) at
6 weeks and 40% (36% usual care, 48% intervention) at 6 months. Further details of the
follow-up data are given in the CONSORT diagram (Figure 3).

3.4. Objective D: Develop and Test Data Collection Systems, Outcome Measures and
Follow-Up Protocols
3.4.1. Data Collection Systems: Questionnaire Type

The number of completed questionnaires (270 at baseline, 156 (58%) at 6 weeks and
125 (46%) at 6 months) were summarised by questionnaire type at baseline, 6 weeks
and 6 months, and, correspondingly, were (i) 183 (68%), 115 (74%) and 101 (81%) for the
patient-reported questionnaire; (ii) 10 (3.7%), 5 (3%) and 5 (4%) for the patient-reported
aphasia-friendly questionnaire; and (iii) 77 (28.5%), 36 (23%) and 19 (15%) for the consultee-
reported questionnaire. The number of completed carer questionnaires at baseline, 6 weeks
and 6 months were 259 (95.9%), 112 (71.8%) and 87 (69.6%), respectively.

The response rates for individual questionnaire items at baseline varied from 77%
(FAST) to 100% (psychological input and self-reported psychological difficulties). Low
response rates for the FAST questionnaire corresponded to more complex questions to
comprehend being consistently unanswered.

3.4.2. Data Collection Systems: Outcome Measures

Table 2 gives the number of participants with anxiety or depression based on each
of the measures used. Rates of psychological distress were generally higher in carer-
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reported measures compared to patient-reported measures. The only exception was for the
Yale, where carers reported lower rates than participants. The DISCs showed the lowest
proportion of participants with depression among all depression measures.

Table 2. Number of participants (%) deemed to have anxiety or depression from each questionnaire
at baseline by intervention group.

Questionnaire Problem *1 Usual Care
n (%)

Intervention
n (%)

All Participants
n (%)

GAD-7 *2 Anxiety 26 (21.3) 11 (18.0) 37 (20.2)
BOA Anxiety 50 (29.4) 22 (25.9) 72 (28.2)
PHQ-9 *2 Depression 29 (24.4) 10 (16.4) 39 (21.7)
SADQ-10 Depression 52 (30.1) 21 (24.4) 73 (28.5)
Yale *3 Depression 42 (33.6) 23 (35.9) 65 (34.4)
Carer Yale Depression 52 (30.6) 20 (23.3) 72 (28.1)
DISCs Depression 22 (17.6) 10 (15.6) 32 (16.9)

*1 Problem is determined by dichotomising the total score from each questionnaire. *2 Only applicable to returned
participant-completed questionnaires. *3 Not applicable to returned consultee-completed questionnaires.

At each follow-up point, if the participants scored above a pre-determined threshold
indicating that they may be experiencing psychological distress, their GP was notified
(14% at 6 weeks and 17% at 6 months).

To determine the reliability of participants’ self-reporting of further stroke, TIA and
other major health problems, comparisons were made with hospital records at each follow-
up. The agreement between self-reporting and hospital records was better at 6 weeks
than 6 months; however, there were few problems reported by participants and in hos-
pital records overall, leading to high agreement. The agreement analysis is described in
Supplementary Materials Table S3.

3.4.3. Follow-Up Protocol

A total of 105/229 (46%) participants at 6 weeks and 107/198 (54%) participants at
6 months received a postal or telephone reminder to return the questionnaire. Of those who
received at least one reminder, at 6 weeks, 43 (41%) returned a questionnaire; at 6 months,
42 (39%) returned a questionnaire.

The overall response rate was low at both 6 weeks and 6 months. We conducted an
analysis of non-responders to identify factors associated with non-response.

At 6 weeks, the following factors were statistically significantly associated with non-
response to the follow-up questionnaire: participant age (with an increase in age, the
odds of non-response were lower (95% CI 0.94 to 0.99)), questionnaire type (participants
who completed the consultee version of the questionnaire had a higher probability of
non-responding (95% CI 1.2 to 8.2)) and cognitive problems identified at baseline (a higher
probability of non-responding (95% CI 1.1 to 5.8)).

Most participants who had not responded to the 6-week follow-up did not respond
at 6 months (95% CI 11.1 to 79.9). At 6 months, participants with a consultee-completed
questionnaire were more likely to not respond (95% CI 1.7 to 14.4). Other factors associated
with non-response were receiving psychological support at baseline (95% CI 1.5 to 19.2),
and living in supported accommodation, a care/nursing home or with relatives, compared
to those living in their own home (95% CI 1.6 to 21.8). Participants who were unable to work
or were retired were more likely to respond compared to those in full time employment
(non-response 95% CI 0.01 to 0.9, and 95% CI 0.04 to 0.4, correspondingly). Most numbers
in the analysis were low, which was reflected in the wide CIs.

Tables 3 and 4 show the outcome data at 6 weeks and 6 months, respectively. The
usual care and intervention groups scored similarly at both time points.
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Table 3. Six-week participant measures by intervention group.

Usual Care
(n = 108)

Intervention
(n = 48)

All
(n = 156)

Estimated Barthel Index, median (IQR) n =
155 20 (16.3, 20) 20 (15, 20) 20 (15, 20)
Modified Rankin, n(%)

Moderate to severe 48 (44.4) 22 (47.8) 70 (45.5)
EQ5—VAS, median (IQR) n = 119 70 (50, 87) 70 (55, 90) 70 (50, 90)
SF—SIS, median (IQR) n = 99 31 (23, 37) 30 (20, 37) 30.5 (23, 37)
WSAS, median (IQR) n = 123 12 (4, 28) 10.5 (2, 26) 12 (2, 28)
IES-6, median (IQR) n = 143 1 (0.5, 2) 1 (0.2, 2.2) 1 (0.3, 2)

Table 4. Six-month participant measures by intervention group.

Usual Care
(n = 87)

Intervention
(n = 38)

All
(n = 125)

Estimated Barthel Index, median (IQR) n =
122 20 (17.5, 20) 20 (15, 20) 20 (17.5, 20)
Modified Rankin, n(%)

Moderate to severe 35 (40.2) 15 (39.5) 50 (40.0)
EQ5—VAS, median (IQR) n = 103 70 (50, 80) 70 (65, 90) 70 (50, 85)
SF—SIS, median (IQR) n = 115 32 (24, 37) 30 (21, 38) 32 (22, 37)
WSAS, median (IQR) n = 103 8 (1, 25.5) 7 (0, 28) 8 (0, 26)
IES-6, median (IQR) n = 114 0.8 (0.3, 1.7) 0.8 (0.3, 2) 0.8 (0.3, 1.8)

3.5. Objective E: Estimate the Proportion of People with Psychological Distress, Time to First
Referral and Time to Treatment
3.5.1. Estimating the Proportion of People with Psychological Distress

At baseline and at each follow-up point, most participants were able to have their
psychological distress status classified using an algorithm (Appendix A). The proportion of
participants that were unable to be classified by the algorithm due to missing data at each
time point is given in Table 5.

Table 5. Number of participants in psychological distress (%) and estimates of intervention effects by
time point for anxiety, depression or either.

Usual Care Intervention Total Missing Adjusted OR *
(95% CI)

Baseline n = 179 n = 91 n = 270
Anxiety 52 (29.1) 22 (24.2) 74 (27.4) 5 (1.9) N/A
Depression 84 (46.9) 36 (39.6) 120 (44.4) 2 (0.7) N/A
Either 92 (51.4) 38 (41.8) 130 (48.2) 4 (1.5) N/A

6 Weeks n = 108 n = 48 n = 156
Anxiety 27 (25.0) 10 (20.8) 37 (23.7) 4 (2.6) 0.74 (0.28, 1.93)
Depression 42 (38.9) 19 (39.6) 61 (39.1) 0 (0.0) 1.18 (0.55, 2.50)
Either 45 (41.7) 20 (41.7) 65 (41.7) 1 (0.6) 1.06 (0.50, 2.26)

6 Months ** n = 87 n = 38 n = 125
Anxiety 16 (18.4) 7 (18.4) 23 (18.4) 4 (3.2) 1.02 (0.35, 2.98)
Depression 42 (48.3) 15 (39.5) 57 (45.6) 0 (0.0) 0.75 (0.31, 1.79)
Either 42 (48.3) 15 (39.5) 57 (45.6) 3 (2.4) 0.72 (0.30, 1.77)

* Adjusted for corresponding psychological distress status at baseline. ** Potential contamination for roll-out
period included in model.

Nearly half of all participants reported some form of psychological distress at baseline.
There was an imbalance in the percentage of participants experiencing psychological
distress at baseline, with the usual care group having more cases of anxiety, depression or
either of the two (Table 5). The intervention and control groups were similar in terms of the
level of psychological distress reported at 6 weeks. At 6 weeks, almost half (42%) had some
form of psychological distress.

At 6 months, the proportion of participants with anxiety was lower, but those with de-
pression was higher compared to at baseline and at 6 weeks. At 6 months, all 23 participants
with anxiety also had depression (baseline 86%; 6 weeks 89%; 6 months 100%).
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3.5.2. Time to First Referral for Psychological Support/Treatment and First Treatment for
Psychological Distress

Four participants were referred for psychological treatment during the study period.
These participants received support 3 and 9 days after first being referred, respectively. The
dates for the remaining two participants were not available.

Of those with psychological distress at baseline (n = 74), 28 (37%) had no treatment; of
those with psychological distress first reported at 6 weeks and 6 months, 9/13 (69%) and
13/15 (87%) had no treatment. The percentages were similar for both the intervention and
control groups.

3.6. Objective F: Explore the Potential Benefits of the Intervention Package for Patients, Including
for Different Stroke and Socio-Economic Subgroups

Table 5 shows that in the usual care and the intervention group, anxiety was corre-
spondingly 25% and 21% at 6 weeks, and at 6 months, in the usual care and the intervention
group, depression was 48% and 40% and psychological distress was 48% and 40%. In the
intervention group, the odds of anxiety at 6 weeks (OR = 0.74) and of depression (OR = 0.75)
or either (OR = 0.72) at 6 months were lower compared to the controls (see Table 5). The
trial was not powered to produce definitive results.

In addition, to explore the potential benefit of the IP for patients and assess the
‘promise’ of the intervention on psychological distress outcomes at 6 weeks and 6 months,
the raw PHQ-9 and GAD-7 scores were analysed with a mixed-effects linear model. There
was very little difference between the groups, with mean difference between the usual care
and the intervention group in terms of the PHQ-9 at 6 weeks of 0.9 95%CI = (−1.1, 2.9) and
at 6 months of 0.8 95%CI = (−1.3, 3.0); for GAD-7, the mean difference correspondingly
at 6 weeks was 0.7 95%CI = (−1.3, 2.6) and at 6 months was −0.2 95% CI = (−2.0, 1.7), all
adjusted for the baseline scores.

Potential Benefit of IPs for Patients and Subgroup Analysis of Socio-Economic Factors

The subgroup analyses of socio-economic factors (IMD) to explore the potential bene-
fits for different socio-economic groups suggested that participants with higher deprivation
(lowest quintile) were more likely to experience psychological distress post-stroke; however,
the number of participants in each quintile was small. The proportion of participants with
psychological distress was likely to remain at a similar level over time across all quintiles
and for both the usual care and intervention groups (Figure 5).

Post-implementation process evaluation interviews with patients and carers following
a stroke allowed for further exploration of the effectiveness of the IPs. Some patients
described the psychological benefits of (i) staff being available and willing to initiate
conversations about emotional changes following stroke and normalising the experience;
(ii) being provided with information about the journey ahead to know what to expect; and
(iii) access to ongoing support, including peer support and having the contact details of
people who might provide support.

3.7. Objective G: Investigate the Feasibility of the Stepped-Wedge Design to Evaluate the Delivery
of the Intervention Package

One significant challenge in the use of a stepped-wedge design was in implementing
the IPs within the given timeframe. The study design initially comprised four time periods.
However, during the ‘roll-out’ periods of the study, it became clear that the sites would
not have enough time to agree to and complete the implementation of the IPs within the
pre-specified timeframe. This included aspects of the IPs such as finalising key contact
cards, patient information leaflets and setting up cross-service supervision links and staff
training. It was therefore felt that an extension to the study was required, creating an
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additional fifth period of data collection (Figure 2) to allow extra time to ensure the IPs
were agreed to and implemented, and that data collected during this fifth period would
reflect a true ‘intervention’ period. However, despite the addition of a fifth period of data
collection, the IPs were only partially implemented across the sites.

In the analysis, the measurements collected during the transition period were assigned
as corresponding to the control group. We tested the sensitivity of the estimates of the
intervention effect to this assumption and repeated the analysis for the dataset where
participants recruited during the implementation period were assumed to have received
the intervention. The sensitivity analysis results did not substantially differ from the main
analysis (Supplementary Materials Table S4).

Figure 5. Bar chart of participants (%) with psychological distress at each time point by IMD quintile
and intervention group.

4. Discussion

This is the first study exploring the development and implementation of an interven-
tion package for collaborative post-stroke psychological care within the NHS, social care
and voluntary sector services. Whilst it seemed feasible to develop and implement the
intervention package, implementing and evaluating this within a stepped-wedge RCT was
challenging. The time taken to develop this complex intervention impacted its readiness to
start being implemented. The data collection procedures/systems used may be feasible
for a future study with the alterations proposed. Addressing these issues is essential for
optimising future implementation and evaluation.

4.1. Feasibility of Stepped-Wedge Design

A multi-site stepped-wedge RCT requires the sites to be ready for randomisation and
intervention implementation at the same pre-determined time. Therefore, our sites had
to achieve collaborative intervention package development (pathway, training, manual,
supervision) and to implement it into practice within three months; however, this took
longer than three months. Future studies should consider the following:
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• A longer pre-implementation preparation period: Allocating a longer dedicated prepa-
ration phase (e.g., 6–9 months) prior to implementation may ensure readiness.

• Implementation support teams: Establishing local implementation leads or teams within
each site could facilitate adaptation to service structures and improve engagement.

Achieving staff buy-in and successful implementation requires the early engage-
ment [48,49] of a range of staff. The development of the intervention package necessitated
collaboration from the start by multiple professions and lay representatives from a range
of services and organisations across each site’s care pathway. These services had mostly
not previously collaborated, yet it was necessary here, as the intervention traversed service
boundaries. However, stakeholder meetings were well attended, and staff felt the collabora-
tion between stroke and NHS Talking Therapies services was beneficial. We did experience
the known complexities of gathering stakeholders for collaborative meetings [50]; some
key staff, e.g., clinical psychologists, did not attend. Furthermore, as the intervention
required wide changes to implement all four components, there were delays, and all sites
struggled to develop the intervention within the timeframe. Practical strategies to enhance
engagement include the following:

• Incentives and recognition: Providing professional development credits or recognition
for engagement in implementation efforts.

• Tailored communication strategies: Regular, targeted communication (e.g., newsletters,
briefing sessions) to maintain momentum.

Previous stepped-wedge design studies of complex interventions have predominantly
evaluated single component interventions, or a previously developed complex intervention,
so these interventions were implementation-ready. In our study, we involved site staff in
developing the intervention packages and in tailoring them to the different site service
configurations. The intervention packages’ pathways and manual components needed
to be authorised by senior leaders pre-implementation, which one site failed to achieve.
Implementation may be more successful with early leadership buy-in, which then guides
service delivery staff [50]. While we largely achieved early leadership buy-in, one site’s
senior leader did not sign-off the intervention package. This may have impeded this site’s
staff engagement and ownership, as well as the package’s full implementation. To address
this in future studies, the following are recommended:

• Alignment strategies with service development: Aligning intervention components
with existing service priorities may enhance acceptability and integration.

• Clear accountability: Defining responsibilities in implementation plans to ensure
engagement.

Patient and carer involvement in intervention package development was important
and led to the creation of patient-facing materials. This generated additional complexities
as these materials required approval from different committees (e.g., Patient Involvement
Groups) before being implemented. These groups did not meet regularly, or had a backlog
of documents to review, creating further delays, and materials were not approved in
all sites.

Delivering staff training took longer than the intended three months. Whilst staff
were keen to receive training and it was well received, releasing staff to attend training
was challenging. In stroke services, there was a greater representation of allied health
professionals compared to nursing staff due to the nursing workload. In one site, training
was embedded into standard service training. A future study may consider a similar
approach. In one site, the inpatient psychology service agreed to deliver training to NHS
Talking Therapies. However, despite frequent reminders, this was not delivered within
the timeframe. We tried to be flexible in training delivery by allowing shorter sessions and
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using a train-the-trainer approach. Despite this, training went beyond the three-month
implementation phase, with some sites training staff up to eight months later. To enhance
training efficiency, future studies could consider the following:

• Flexible training delivery: Offering asynchronous online training modules with op-
tional live question and answer sessions which may improve accessibility.

• Integrating training into service training programmes: Embedding training into exist-
ing professional development frameworks which may reduce disruption.

It was feasible to implement supervision, although it took different forms across sites.
Supervision and mutual support between NHS Talking Therapies and stroke services were
more successful in sites with pre-existing relations between teams. In sites without these
pre-existing links, supervision was agreed, and connections developed, but these were
less embedded by the study close. Mutual support and willingness to seek support may
have been facilitated by established relationships. A longer implementation phase may
have allowed relationships to develop between services and increased the likelihood of
successful implementation. This is especially important in stroke services without access to
clinical psychology, where guidance from NHS Talking Therapies would facilitate stroke
staff in providing psychological support.

This pragmatic stepped-wedge cluster randomised trial is particularly well suited
for heterogeneous clusters with a substantial cluster-level effect when there is evidence to
support the intervention, or where sites may not wish to be randomised into the control
arm [27]. However, there is the possibility that some clusters will be unable to initiate
the intervention according to the pre-specified schedule, as happened in our study. As
implementation exceeded the planned three-month period, we attempted to ensure that
the intervention phase was truly reflected by adding a data collection period to the end of
the study. Given the difficulties encountered in a four-site stepped-wedge trial, involving
a greater number of sites in such a study would be challenging. A future study should
consider an alternative design, e.g., a straightforward cluster randomised trial, where the
implementation period is less time-bound.

4.2. Feasibility of Data Collection Procedures/Systems

Our data collection procedures were somewhat feasible but may require alterations for
a future study. All sites successfully achieved recruitment and baseline data collection. Our
eligibility rate was 63%, and 40% of those eligible were recruited. These figures are lower
than expected based on other studies of complex interventions [51]. We widened inclusion,
including those with aphasia, cognitive impairment and consultee assent. However, for
some patients, consultees were not available, and overall, 37% were ineligible. Additionally,
one-third of those eligible were discharged from hospital before being approached about
the study.

Follow-up data collection was affected by an attrition rate of 34% at 6 weeks and 40%
at 6 months; this high attrition may be in part because patients were recruited early after
stroke, although this rate is lower than in another study exploring the collaborative delivery
of psychological interventions [52]. The higher attrition among participants with consultees
(<50% of these participants returned 6-week data, 25% at 6 months) suggests that a future
study should reconsider the use of consultees given the attrition in these participants.
Overall, data completion in the returned questionnaires was high. However, despite PCPI
engagement to ensure the suitability of the questionnaires, completion was lower for some
measures. The Work and Social Adjustment Scale (WSAS) had the highest non-completion
rate. This scale was included as it is routinely collected in NHS Talking Therapies, and
a stepped-wedge design is more suited to routinely collected data, as the control and
intervention phases both become usual care. Within this, there was one question about
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work, which was not applicable for many participants. This question may not be suitable
for use in post-stroke studies, and therefore its inclusion should be questioned for future
studies, where an alternative design may be used, following discussion with and input
from a PCPI group. Strategies to improve recruitment and retention might include the
following:

• Post-discharge recruitment pathways: Allowing recruitment after hospital discharge.
• Personalised follow-up strategies: Using reminder calls, SMS messages and flexible

follow-up options (e.g., visits, virtual check-ins) may improve retention.
• Simplified data collection: Streamlining questionnaires to reduce participant burden

may improve response rates.

Participants’ self-reporting of subsequent health problems and resource-use was fairly
accurate when compared with electronic hospital records. However, with only small
numbers of health problems recorded overall, interpreting the accuracy of the self-reported
information was difficult. It may be feasible for a future definitive study to use electronic
health records, reducing the burden on participants, whilst still obtaining relevant, accurate
data for economic evaluation.

Our study-specific algorithm for classifying participants as being in psychological
distress or not allowed for a high proportion (96.8–100%) of participants to be classified,
depending on psychological distress type and proxy completion. However, carer-completed
questionnaires were not efficient in identifying psychological distress, and could therefore
be removed from a future study’s algorithm.

Overall, a high number of participants had psychological distress, which reflects the
wider literature [53,54]. Despite this, very few participants were referred for or received
support. However, our collection of these data had limitations. Firstly, referral data were
only collected from hospital records, and referrals made elsewhere (e.g., GPs) may have
been missed. Secondly, follow-up questionnaires did not ask about referrals. It is possible
that some participants had been referred, but were not seen by the follow-up time, as our
scoping exercise showed extensive waiting list times, e.g., up to nine months for NHS
Talking Therapies. Thirdly, we did not capture the informal support participants may have
received, such as supportive conversations with stroke staff, which was the focus of our
training. A future study should include the collection of referral data from multiple sources,
informal support received and the standard of psychological care received, to determine
intervention effectiveness.

Participant outcomes of psychological distress appeared to be related to socio-
economic status. Although only small numbers of participants represented each depriva-
tion index quintile, there was a trend towards participants living in higher deprivation
areas being more likely to experience psychological distress. While only suggestive, this
trend is reflective of evidence from the general population, highlighting the link between
area deprivation and mental health [55]. Psychological support may be limited, or there
may be more challenges to accessing services. Psychological services and interventions
should therefore incorporate strategies to ensure equitable access. These might include
the following:

• Targeted outreach: Proactive engagement in underserved areas to improve accessibility.
• Flexible service delivery models: Offering telephone or virtual psychological support

to help to reduce barriers.

Whilst this study has provided valuable insights into developing and implementing a
collaborative post-stroke psychological care model, this study did have some limitations.
Firstly, the intervention was developed and tested within specific NHS and social care
contexts, so its findings may not fully translate to other healthcare systems or resource-
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limited settings. Secondly, as staff were actively involved in developing the intervention,
there may have been a positive bias in their perception of its feasibility and acceptability.
Lastly, the study relied partly on self-reported psychological distress and service use,
which may have introduced recall bias or underreporting. Despite these limitations, the
study provided crucial insights into the feasibility of integrating psychological care into
post-stroke services and highlighted key areas for future improvement.

5. Conclusions

In conclusion, it was feasible to collaboratively develop intervention packages and
tailor all four components in all sites. Implementation was feasible for most sites but was
affected by timeframes associated with the stepped-wedge design and service processes.
Intervention packages, when implemented, were generally well received by staff who
noticed an overall increased focus on psychological support. The stepped-wedge design
meant that all sites received the intervention and, having wanted to increase post-stroke
psychological provision, were all able to participate in influencing this. However, an alter-
native study design should be considered for a future study to facilitate the implementation
of this complex intervention, with adapted data collection procedures to evaluate effec-
tiveness. Practical recommendations include a longer implementation period, alternative
trial designs, and targeted strategies for improving access and retention. Future research
should explore the long-term impact of collaborative psychological interventions, assess
cost-effectiveness and refine implementation strategies to optimise their scalability within
routine NHS and social care settings.
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Appendix A

Psychological Distress Algorithm

Psychological distress due to anxiety

(1) A patient will be identified as being in psychological distress for anxiety using the
following algorithm:

(i) If a patient does not have a consultee and does not have aphasia, they will be
identified as being in psychological distress due to anxiety if they scored 10 or
more on the GAD-7.

(ii) If the patient has not completed the patient self-completed questionnaire and
does have a consultee or carer, then the corresponding measure (GAD-7 for
consultee and BOA for carer questionnaire) will be used to indicate whether
a patient is in psychological distress due to anxiety. If, for either of the corre-
sponding measures, the patient has scored above the cut-off (10 or more on
the GAD-7 and 14 or more on the BOA), then the patient be identified as being
in psychological distress due to anxiety.

(2) If the patient is identified as not being in psychological distress due to anxiety from
either the GAD-7 or BOA, and is not identified as being in psychological distress due
to anxiety from (1) above, then they will be identified as not being in psychological
distress due to anxiety.

(3) If, from (1) and (2) above, the patient cannot be classed as either being in psychological
distress due to anxiety or as not being in psychological distress due to anxiety, their
status for psychological distress due to anxiety will be set to ‘missing’.

(4) If their status for psychological distress due to anxiety is missing and the unused
measure from (1) above indicated psychological distress, then they will be indicated
as being in psychological distress due to anxiety.

Psychological distress due to depression

(1) A patient will be identified as being in psychological distress due to depression using
the following algorithm:

(i) If a patient completes the patient self-completed questionnaire (that is, they do
not have a consultee and do not have aphasia), they will be identified as being
in psychological distress due to depression if they scored 10 or more on the
PHQ-9.

(ii) If a patient does not have a consultee but does have aphasia, they will be
identified as being in psychological distress due to depression if they scored 3
or more on the DISCs.

(iii) If a patient has responded ‘Yes’ to the Yale question (on either the patient
self-completed or aphasia-friendly patient questionnaire).

(iv) If the patient has not completed the patient self-completed questionnaire
and does have a consultee or carer, the consultee and/or carer questionnaire
will be used to indicate whether a patient is in psychological distress due to
depression. If a carer scored their relative/friend as 14 or more on the SADQ-
10, then the patient would be identified as being in psychological distress due
to depression; likewise, if the relative/friend is screened positive for mood on
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the Yale question on either the consultee or carer questionnaire, the patient
will be identified as being in psychological distress due to depression.

(v) A patient will also be identified as being in psychological distress due to
depression if a letter has been sent to their GP.

(2) If the patient is identified as not being in psychological distress due to depression from
any of the measures detailed in (1) (i)–(iv) above (PHQ-9; DISCs; patient, consultee
or carer Yale question) and is not identified as being in psychological distress due to
depression in (1) (v) above, then they will be identified as not being in psychological
distress due to depression.

(3) If, from (1) and (2) above, the patient cannot be classed as either being in psychological
distress due to depression or as not being in psychological distress due to depression,
their status for psychological distress due to depression will be set to ‘missing’.

(4) If their status for psychological distress due to depression is missing and an unused
measure from (1) above indicated psychological distress, then they will be indicated
as being in psychological distress due to depression.

Psychological distress variable

(1) A patient will be identified as being in psychological distress if they are recorded
as having psychological distress due to anxiety or recorded as having psychological
distress due to depression (or both).

(2) A patient will be identified as not being in psychological distress if they are recorded
as not having psychological distress due to anxiety and recorded as not having
psychological distress due to depression (or both).

(3) If a patient is not recorded as being in psychological distress and is recorded as ‘miss-
ing’ on either (or both) psychological distress due to anxiety and psychological distress
due to depression, then they will be recorded as ‘missing’ for psychological distress.
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Abstract: Aphasia, a communication disability commonly caused by stroke, can profoundly affect
a person’s mood and identity. We explored the experiences of stroke survivors with aphasia and
depression who received a modified cognitive behavioral therapy (CBT)-based psychological inter-
vention. The therapy is manualized with a flexible treatment protocol, including 10 individually
based therapy sessions (+2 booster sessions) either via telehealth or in person. Six participants with
chronic aphasia (60% of the total sample) participated in in-depth interviews that were analyzed using
reflexive thematic analysis. Two core themes were derived from the data: the first theme, helpful
elements of therapy—doing enjoyable activities, new ways of thinking, problem solving, working
with the experienced therapist, and using telehealth; and the second theme, making progress—mood,
communication, acceptance of the ‘new me’, and improving relationships. All participants found the
therapy to be helpful in managing mood problems with various elements being beneficial depending
on the individual, highlighting the importance of tailoring the intervention. Therefore, delivering
modified CBT to individuals with aphasia is likely to be acceptable both in person and through
telehealth. Further evaluation of the intervention and its impact on mood would be beneficial.

Keywords: stroke; aphasia; modified cognitive behavioral therapy; psychological therapy; stroke
rehabilitation

1. Introduction

Acquired communication disabilities after stroke are common and can include aphasia
(difficulties with verbal and written expressions, understanding, and reading); apraxia
of speech/dysarthria (motor speech problems); and/or cognitive communication impair-
ments (difficulties with conversational discourse and social skills) [1,2]. Approximately, a
third of people who have a stroke experience aphasia [3]. Aphasia after stroke can have neg-
ative impacts on a person’s identity and relationships, which can lead to fewer friendships
and less participation in social activities [4,5]. Depression and anxiety are common mood
concerns after post-stroke aphasia [6,7], reported at higher rates compared to those without
aphasia [6–9]. Despite some research efforts, there is still a need for psychotherapeutic
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interventions that are both acceptable and effective for the mental health and wellbeing of
individuals with aphasia [10,11].

Cognitive behavioral therapy (CBT) is a psychotherapy treatment that helps a per-
son to manage their emotions, optimize their everyday activities and functioning while
maintaining realistic, yet optimistic thinking [12]. One primary aim of CBT is reducing
symptoms of depression, such as apathy, hopelessness, and low mood across a range of
clinical populations [12]. CBT can effectively treat depression in the general, neurotypical
population with comparable effects to pharmacotherapy treatment [13]. Furthermore, it has
emerging support for positive effects in reducing overall symptoms and maintaining im-
provement in those with stroke [14,15]. However, there is currently limited evidence for the
use of a CBT intervention adapted to support the specific communication and psychological
needs of stroke survivors with aphasia. Despite the known high prevalence rates of mood
problems in people with aphasia, stroke audits and research evidence consistently report a
lack of mood assessments and appropriate psychological care and follow-up treatment with
mental health specialists [16,17]. The access and provision of psychological treatments after
stroke is a high priority in the research and clinical care [17]. To address this significant gap
in clinical care, Aphasia Depression and Psychological Therapy (ADaPT) was developed to
test feasibility and preliminary efficacy for the treatment of depression after post-stroke
aphasia using a single-case-design evaluation study [18]. ADaPT is a protocolized, tailored
treatment program delivered by a clinical neuropsychologist. It focuses on approaches to
support communication skills and access (e.g., supported conversations and photo diaries);
behavioral skills (e.g., scheduling enjoyable activities and relaxation techniques); and cogni-
tive skills (e.g., modifying negative thoughts and problem solving) [16]. The establishment
of acceptability within ADaPT is essential.

The AdaPT treatment outcome study found that the intervention was largely feasible
and could be implemented with most of the participants (n = 10) via telehealth with varying
degrees of aphasia severity and time post-stroke [18]. The primary outcome measure was
self-reported depression. Three of the participants reported an improvement in mood
during the intervention phase, which was sustained for two of these participants during
follow-up sessions. An additional four participants demonstrated a delayed treatment
response during the follow-up period. Three participants did not appear to benefit during
the study period, one of which did not complete all of the intervention sessions [18].

This current study considered the retrospective (experienced) acceptability of ADaPT
by examining patient perspectives as the participants of the intervention [19] as an addi-
tional qualitative analysis approach to the quantitative results report of the single-case
series evaluation [18]. When patients find a therapy acceptable and tailored to their needs,
they are more likely to engage fully, attend all sessions, and apply the strategies they
learn, which is vital for achieving positive outcomes [19]. Therefore, this qualitative study
followed the completion of delivery of CBT within the ADaPT single-case series study [18].
Qualitative methodology was an appropriate approach to explore the experiences of people
with aphasia who participated in this modified CBT as part of an evaluation of its feasibility.
It can provide an in-depth understanding of the person’s experience (e.g., self-perceived
helpful or unhelpful aspects of treatment), which can complement the findings gained from
quantitative measures.

Specifically, the aims of the study were to: (1) explore the experiences of people with
aphasia when participating in modified CBT; (2) identify their needs and preferences; and
(3) provide recommendations to improve the therapy.

2. Materials and Methods

2.1. Design

Reflexive thematic analysis was chosen for the methods and data analysis as an ap-
propriate approach to this qualitative study due to the purpose of exploring participants’
experiences and perspectives of therapy. This is a common approach used in health science
research as it values the researcher’s subjective experience as the primary way to discern

78



Healthcare 2024, 12, 771

knowledge from the data. The purpose is to derive meaning and sense of the data from
using the researcher’s experiences and values, rather than aiming to search for objectivity
and remove bias [20,21]. The approach has been used in previous research on aphasiology,
for example, in exploring prognostication in post-stroke aphasia, and also in treatment
studies, for example, in exploring experiences of interventions in healthcare [22,23]. Indi-
vidual interviews were chosen to enable participants to have their experiences conveyed
in a supportive communication environment with the researcher (CB) [24]. The research
followed the Consolidated criteria for Reporting Qualitative research (COREQ) [25] (see
Supplementary File Table S1).

2.2. Participant Recruitment and Eligibility

All 10 participants who completed all therapy sessions of ADaPT were considered for
inclusion and invited to take part in an in-depth interview within 6 weeks of completion
of the modified CBT intervention [18]. Six were interviewed; three participants declined
(two due to a decline in their medical condition) and one was considered to decline as they
failed to respond to 3 invitations. To be eligible to participate in the ADaPT study [18], par-
ticipants had to be adults aged 18 years or older; had a diagnosis of ischemic/hemorrhagic
stroke confirmed by a health practitioner; a clinical diagnosis of aphasia (Western Aphasia
Battery-Revised (WAB-R) < 93.7) [26]; a self-reported low mood (≥2 on the Depression
Intensity Scale Circles (DISCs)) [27]; no previous history or concurrent major neurologi-
cal/psychiatric diagnosis; capacity to consent (with supported communication); capacity
and availability to engage; and not concurrently receiving any other psychological interven-
tions and on stable dose of mood medications, if any. Participants were identified through
the community, stroke, and aphasia organizations (e.g., social media and mail-out flyers
via the Stroke Foundation and professional mailing lists) [18]. Those consenting to an
interview were allocated a unique code to protect anonymity, identified throughout this
manuscript using their code (P1–P6). Four participants were male and two were female,
aged 58 to 71 years. All except one participant lived with a family member. Participants 1,
2, and 3 were interviewed with their spouse/carer present who provided communication
support during the interview (Table 1). The mean duration of the interviews was 56 min
(range: 45–75 min).

Table 1. Participant characteristics.

Variables Participant

P1 P2 P3 P4 P5 P6

Age (y) 58 70 59 71 69 64

Sex Male Male Male Female Female Male

Education (y) 15 17 12 17 15 9

Type of stroke L ICA
dissection

L MCA
ischemic L ischemic Subdural

hematoma L hemorrhagic L ICA occlusion

Tpo (y) 3 1 2 1 5 0.4

Aphasia quotient
(WAB-R)

40.6
(severe)

78.2
(mild)

86
(mild)

71.1
(moderate)

89.48
(mild)

93.5
(mild)

Aphasia type Wernicke’s Anomic Anomic Conduction Anomic Anomic

Living with family? Yes Yes No Yes Yes Yes

Telehealth sessions
(n)/10 10 10 9 10 10 9

Location WA NSW Vic NSW NSW Vic

Abbreviations: y = years, n = number, Tpo = time post-onset stroke, L = left, ICA= internal carotid artery, MCA =
middle cerebral artery, WAB-R = Western Aphasia Battery-Revised total score and aphasia severity; WA = Western
Australia, NSW = New South Wales, Vic = Victoria.
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2.3. ADaPT Intervention Sessions

A full description of the intervention is provided [18]. In summary, ADaPT was
tailored to the goals and needs of each participant using approaches of communication
and cognitive support, behavioral activation, identity renegotiation, and cognitive therapy
(challenging and modifying unhelpful thinking patterns/thoughts) [18]. The therapy
sessions were conducted via a mix of in-person and telehealth sessions subject to COVID-19
pandemic restrictions and client preference.

2.4. Data Collection

The perspectives of participants with aphasia were gathered through semi-structured
interviews. The topic guide was developed by the first author (CB) with revisions and sug-
gestions offered by all co-authors (see Supplemental File Table S2 [28,29]). The topic guide
included open-ended questions and prompts to support a semi-structured interview about
the person’s experiences, needs, preferences, and recommendations regarding the ADaPT
intervention. How they experienced study procedures was also a topic of the interview, but
not reported in this current study. To facilitate the interviews, total communication strate-
gies were used (e.g., using short and simple phrases, using written key words/pictures
as needed, verifying and confirming the participant’s message, asking for clarification,
repeating questions as needed, and engaging the support person as a communication
partner) [30]. All interviews were conducted via Zoom at the participant’s home, except for
one person who was interviewed in person in a clinic setting. All participants consented
to video recording and the interviews were transcribed verbatim. The interviewer had
previously met participants for their baseline WAB-R aphasia tests prior to commencing
CBT. Otherwise, the interviewer remained independent of the participants’ involvement in
the ADaPT study [18].

2.5. Data Analysis

The interview data were analyzed inductively using reflexive thematic analysis [20,21]
with coding and derivation of themes from across the dataset (see Supplemental File
Table S3 for an example of the reflexive thematic data analysis process). The analysis
followed the following steps: familiarization of video/audio recordings and transcripts
with repeated readings and note-taking to generate initial reflections (CB); open coding
of all transcripts (CB); peer review of transcripts and codes of a third of the transcripts
(ST); peer debriefing of codes (ST and CB); generation of themes within each transcript
(CB); derivation of themes across transcripts (CB); peer debriefing of themes derived across
the sample with all co-authors; refining, defining, and naming themes (CB); derivation of
final core themes and subthemes (all authors); and producing the report (all authors) with
exemplar quotes from participants with aphasia. All quotes were transcribed verbatim
from the participant with aphasia, which may or may not have included language errors.
The study complied with the research rigor described in Lyons and McAllister [31] (details
in Supplementary File Table S1).

2.6. Ethical Statement

The Monash University Human Research Ethics Committee approved this study
(HREC ID 7888). All participants provided verbal and/or written informed consent.
Information and consent processes were provided in a communicatively accessible manner
by the researcher (PT), consistent with stroke research inclusion recommendations for
people with aphasia [32].

3. Results

The qualitative data show a complex and varied experience of participation in the
ADaPT intervention, where, overall, the therapy was valued by participants and perceived
as a helpful part of their aphasia and stroke rehabilitation and recovery. All participants
reported that the therapy helped to manage mood problems in different ways (e.g., through
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doing enjoyable activities and/or modifying unhelpful thoughts). All participants per-
ceived the benefits of managing their mood and other aspects of life (e.g., relationships).

Two core themes were derived from the qualitative data with perceptions around:
(1) helpful elements of therapy and (2) making progress.

3.1. Core Theme 1: Helpful Elements of Therapy

Participants perceived the therapy sessions as personalized and adapted for their
specific goals and needs at the time, rather than tasks set by the therapist to perform,
regardless of their current mood and wellbeing needs. A participant particularly valued
the ‘flexible’ ‘very person-centered’ approach to the ADaPT therapy. This approach led to
personalized therapy goals and activities, such as writing to their grandchildren living at a
distance from the participant:

‘She [therapist] was very person-centred. . .she sent me the picture [of partici-
pant’s holiday location] and so I was talking about the idea to connect to my
grandchildren, and I’d thought of writing them a letter every two weeks. And so
I’ve started doing that. . .’ (P5, female).

In terms of what the participants found particularly helpful, five subthemes were
derived from the data: (a) doing enjoyable activities; (b) new ways of thinking; (c) problem
solving; (d) working with the experienced therapist; and (e) using telehealth.

3.1.1. Doing Enjoyable Activities

The majority of participants described how therapy helped them to consider and
identify enjoyable activities, as a participant described it as:

‘the things that gave me joy’ (P5, female).

Sessions provided an opportunity to plan and schedule doing these activities, share
how things went in the following session, and how this impacted on their mood. For
example, a participant described how her valued activities were:

‘simple things. . .like nice smells [putting on the oil vaporizer]. . .heat and warmth. . .
listening to music and dancing.’ (P5, female)

She described that the therapist helped her to focus on how far she had come and
what she was able to do rather than unable to do. Another participant described going
outdoors:

‘to see the birds, as well as the dogs.’ (P6, male)

He looked forward to the opportunity most days:

‘I’ll come across a couple of magpies, a mother and a baby. . .I get a bit of
bread. . .I’ll talk to her and feed her. . .they take food out of my hand. So things
like that are really good. That makes me happy.’ (P6, male)

When the person themselves or the therapist noted success in participating in such
activities, it boosted their confidence and positive emotions. In contrast, for the same
participant (P6, male), if activities were complex (e.g., boat improvements), there were
mixed emotions due to only the partial completion of the activity:

‘I’ve got new carpet in the boat. . .I’m happy with that. . .[now] it’s just a matter
of putting the seats back in and I just can’t be bothered.’ (P6, male)

Participants reported that the therapist helped them to manage physical and commu-
nication difficulties in order to participate in enjoyable activities. For example, knowledge
and skill building with the therapist to prepare for planned activities for the week (P2, male
discussing with his therapist going to a café with his spouse and a small group of friends).
The therapist also facilitated connecting participants with other health professionals in
the community, such as an occupational therapist and physiotherapist (P6, male). Some
participants were restricted in their ability to participate in activities due to COVID-19. A
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participant reported not being able to do the things he would have liked to, which resulted
in him feeling ‘a little bit worse’ in mood during this time:

‘. . .I was unable to get out. . .less freedom. . .It was bad. I feel myself lock in jail.’
(P3, male)

3.1.2. New Ways of Thinking

Participants valued the explicit information provided by the therapist about negative
thinking and how this way of thinking can be changed. All participants perceived value in
the component of therapy that involved challenging and modifying their negative thoughts
or unrealistic expectations of recovery. An example of how participants’ valued this aspect
of ADaPT was shown in the following interaction with a participant with severe aphasia:

Interviewer: did anything surprise you in the therapy? Surprise.

Spouse: which one? [From choice on worksheets]. Oh what’s the evidence?
[What is the evidence] I have to support my thoughts?

P6, male: [pointing to ‘What’s the evidence?’ worksheet]. ‘Yeah’.

Interviewer: that surprised you to think about that?

P6, male: ‘Yeah. Thank God, yeah, yeah.’

The participant’s spouse strongly endorsed the combined techniques of doing enjoy-
able activities and working through challenging-thoughts worksheets. She reported that
the CBT was well-organized and well-explained; she was enabled to support the comple-
tion of home-practice tasks. She observed an improved mood, engagement, and confidence
in her husband, particularly with him being more involved with family and friends in
social situations. In contrast, two other participants found the ‘What is the evidence?’
concept and worksheet the least helpful part of their therapy. They were introduced to the
concept, but preferred to focus on identifying and performing enjoyable activities that were
supported by the therapist.

Another participant reported how the therapist had encouraged a different way of
thinking, to achieve a more positive outlook:

‘[Therapist] asked me to help whichever I think, I am thinking about the good
side, about positive side. . .rather than, I just thinking about the worst.’ (P3, male)

Modifying negative thoughts was considered the most helpful aspect of therapy for
this participant. He reported perceived benefits in his life overall since completing ADaPT,
indicating a positive impact (on a scale of 1–10, scoring 9) and with sustained improvements
in mood and wellbeing:

‘I feel less worried. . .I feel more better.’ (P3, male)

Participants reported feeling enabled to incorporate this strategy into everyday rou-
tines or when needed. For example, a participant reported on their progress:

‘So, my cup was always half empty, always. I was never in a good mood. . .I’m
still like that but I can understand things a bit better. . .[the therapist] helped me
look at things differently, much differently’ (P6, male).

This participant was able to put strategies into place and noted improvements in
working through problems and getting along with others as a:

‘big positive impact [after intervention] because I didn’t know how much I could
change my thought for a better way, sees towards other people...’ (P6, male).

3.1.3. Problem Solving

Participants reported facing different problems associated with a range of changes
in functioning after stroke (e.g., physical, communication, and cognitive changes). They
reported that the therapist helped them navigate these problems through counseling skills
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(e.g., active listening) and in practical ways, such as providing information resources,
linking participants to community supports, and supporting their skills and confidence
to use their problem-solving action plan (e.g., discussing the scenario in advance, such as
a difficult conversation with their spouse). They often felt different and more vulnerable
to others, particularly due to the ‘invisibility’ of the communication difficulties and the
lack of awareness of others about stroke and communication difficulties. This was evident
through descriptions provided by a participant preparing to return to driving:

‘At the time, with those people [Road Traffic Authority workers] were not very
helpful and they did not understand aphasia very much at all.’ (P4, female)

This participant also experienced anxiety in what was required to return to driving
her car after having a stroke. She perceived that the therapist enabled her to ‘get a positive
thing’ from her interactions during this testing process as she felt supported with various
strategies (e.g., break large task into small actions and relaxation techniques). These
strategies were useful during and following the ADaPT intervention:

‘You know when you’re calm and she had different ways that I could go to do
that, little things that I could do that. . .they helped me immediately with that
and even now.’ (P4, female)

The feeling that the therapist understood participants’ problems and feelings was
perceived to make a difference. Participants felt supported to take steps to work through
current problems they faced rather than feeling alone.

Within ADaPT, some participants reported that home practice was difficult to complete.
However, they felt supported by the therapist to complete tasks with support either from a
family member or from therapy sessions with the therapist. For example, two participants
were assisted by a close other (spouse/formal carer) to work through the tasks. Due to
communication difficulties (talking, reading, and writing), a participant felt home practice
was the least useful part of the intervention and rather completed parts of this within
sessions with the therapist.

All participants perceived that the time commitment to CBT was significant but
worthwhile, and that they would recommend the CBT treatment to others with aphasia.
Some participants felt ‘busy’ with and challenged by other commitments (e.g., medical
appointments and holidays), but were able to discuss and agree upon alternative therapy
scheduling with the therapist. Strategies to overcome scheduling problems included
offering telehealth from locations other than home (e.g., local library room), appointment
reminders on the fridge, or via text message.

Some improvements to therapy were suggested by participants, which included: pro-
viding a clear understanding of the purpose of CBT to manage any potential expectations of
language-based psychotherapy; simplifying some of the handouts around concepts of grief
and loss/acceptance of changes in functioning post-stroke; and minimizing disruptions in
the use of technology for telehealth.

3.1.4. Working with the Experienced Therapist

The working relationship with the therapist was perceived to be an important element
in the experience of participants. All the participants reported a highly positive experience
working with the therapist, including over video conference, and noted her ability to
understand aphasia and support conversations and emotions by allowing extra time and
being open and approachable:

‘I think the relationship of a client to the therapist is an important factor. . .she
listened. She took on board everything I said.’ (P5, female)

This participant also described the therapist as ‘flexible’. A participant noted that the
therapist was the most useful part of the therapy:

‘I think it’s excellent [working with the therapist]. . .I have been really happy and
very, really happy with [therapist]. . .she has helping me a lot with everything. . .she
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knew how to understand with depression and anxiety mainly. . .I think she un-
derstand as a psychologist, as a person who can really relate to what is happening
there.’ (P4, female)

Another participant with a background in counseling prior to the stroke valued the
ethics of CBT and thought it would be helpful prior to commencing the study.

Most participants appreciated the way that the therapist involved their support person
in therapy, also noting her ability to explain concepts, such as modifying thoughts and
using the worksheets, and ‘trouble shoot’ occasional technical breakdowns as needed with
them.

Participants reported on the therapist’s ability to help them manage stress and anxiety
through the use of a range of relaxation strategies. For example, they valued using technol-
ogy, such as smartphones or iPads, to listen to audio recordings of relaxation exercises by
the therapist. A participant reported:

‘There’ve been, for example for anxiety, there were different things that she’s [the
therapist] done at home as well as recording to calm down. . .I’ll use those things
and even get some apps as well. . .she’s [the therapist] given me a, how can I say?
It’s a box. . .there of a whole lot of things that she’s helping me. . .’ (P4, female).

3.1.5. Using Telehealth

All participants found it acceptable to use telehealth for participation in ADaPT,
with most reporting progress in their familiarity and learning of how to use it across
the course of the therapy. The Zoom platform was used by all participants, with only
occasional difficulties with elements of the technology. A participant living interstate from
the therapist valued being able to participate in the study via Zoom. He was supported by
his spouse to use Zoom and participate in ADaPT due to severe aphasia:

Interviewer: Let’s talk about Zoom. What was it like to use Zoom? [offering
rating scale].

P1, male: ‘Okay’ [pointing to the positive end of the rating scale].

The main reason described by participants that contributed to a positive view of
telehealth was the convenience of not needing to travel and still being able to access the
service despite living remote to the therapist. There were technical difficulties experienced
by three participants, which led to some frustration and anxiety (e.g., difficulty working
out how to access the Zoom link (P1, male) and the screen ‘freezing’ due to internet
disconnection (P4, female). Despite this, most participants described being able to learn
and grow in confidence in using Zoom. Three participants had a support person assist
with the setup of Zoom (e.g., adjusting volume and accessing the meeting via the link). The
therapist, using features such as screen sharing to support communication, was described
as useful. A participant used an iPad and reported that a larger screen, such as a computer,
would have been more helpful for seeing the therapist and the therapy worksheets (P3,
male). All participants rated their interactions and working relationships with the therapist
over Zoom as a positive experience.

3.2. Core Theme 2: Making Progress

Participants described the impact of their therapy as feeling ‘positive’, ‘more better’,
‘less worried’, ‘different to what I am or what I was’, and ‘better from before to now’. They
also felt better equipped with strategies to manage not only mood problems, but other life
challenges associated with communication difficulties (e.g., avoiding social gatherings),
‘to have the tools to try and do that [think positively]’. Subthemes included perceptions
around (a) mood; (b) communication; (c) an acceptance of the ‘new me’; and (d) improving
relationships.
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3.2.1. Mood

ADaPT was perceived to be important in helping to manage negative thoughts, which
could lead to mood problems. Many participants acknowledged that managing their mood
and wellbeing was a ‘work in progress’ and they had learned ways to avoid mood decline:

‘it’s not spiralling down [in negative thoughts]. . .I think that I have to do work
on that.’ (P4, female).

The therapy was also perceived to help in lifting a participant’s mood through its
promotion of participation in valued activities and connecting with others (e.g., talk-
ing to friends, writing to family, being present at family occasions, and attending the
stroke/aphasia group). Others noted that the intervention assisted in alleviating anxious-
ness and stress by training strategies and techniques, such as ‘changing a view or outlook
on a situation towards the positive side’ (P6, male); ‘building self-awareness of mood
symptoms’ (P5, female); ‘using calm breathing’ (P4, female); and ‘keeping a thought record
journal’ (P5, female).

A participant described a history of depression and being ‘more reclusive’ prior to the
stroke and participation in ADaPT. A highly valued part of ADaPT was being supported
by the therapist to build self-awareness of mood ‘warning signs’ and develop a depression
relapse prevention plan:

‘Largely I think my mood has improved a lot [since completing the intervention]. . .a
very positive impact, but I’m aware that I’m a bit up and down in my moods and
so having a strategy in case something goes wrong. . .I love that.’ (P5, female)

3.2.2. Communication

Participants reported that, while the ADaPT intervention had not improved or changed
their communication functioning, they described ways they had come to accept communi-
cation changes due to aphasia. A common theme was that participants described having
more confidence to communicate in different situations during and following CBT, such
as talking over a meal with family, attending to stroke support group, or wishing a friend
a happy birthday over the phone. They also described the impact of this on their social
connection, mood, and wellbeing:

‘What a joy it was meeting the others from the stroke group. . .I’ve enjoyed
that. . .I’ve been there three times so I feel I know them a bit better.’ (P5, female)

3.2.3. Acceptance of the ‘New Me’

A common thread across the data was the participants’ perception that the therapist
had helped them to accept changes in functioning post-stroke (communication, psycho-
logical, and physical abilities). In addition, they described ways that the therapist assisted
participants to navigate new changes and identity with themselves and others, for example,
through stroke and aphasia information provision:

‘Everybody else around me, you know, they don’t understand [stroke and apha-
sia]. [Therapist] she would understand those things because she knows what the
problem is [aphasia]... she was actually explaining [what happened] in the brain
as well. . .and then I was able to say to other people “No look this is the thing,
and this is what happened.’ (P4, female)

A participant described how the therapist offered her a way to think and re-name
herself post-stroke—by name and as ‘the new [participant’s first name]’ (P5, female). This
participant reported this as one of the very positive things: an acceptance of her new
identity. She was particularly appreciative of when the therapist took the time to speak
with her and her husband about the grief following stroke and aphasia, and the reality of
not returning to previous levels of functioning in terms of communication:

‘I think what was particularly helpful was addressing ongoing grief. . .I’m not the
same as I was.’ (P5, female)
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3.2.4. Improving relationships

The majority of the participants reported the positive impact the ADaPT intervention
had on managing relationships and social interactions. Three participants described the
openness of the therapist to assist them in developing strategies (e.g., modifying thoughts,
behaviour change) to manage pre-existing difficult relationships such as interactions with
partners/spouses:

“I had to look at it differently [communication breakdowns with partner], differ-
ent ways were written down [by therapist], which I brought home to try and go
through that particular way of looking at it. . .I used to take myself out of the bad
situation and look at other ways to talk to her.” (P6, male)

Participants also reported feeling more socially connected to others, less isolated
and more confident as the therapist supported them to increase social participation and
activities (e.g., attending aphasia or stroke groups, meeting friends). A participant (P2,
male) described usually feeling ‘isolated’ but reported the therapist assisted him to join in
more with meeting a ‘few people’ with his wife, an activity he would usually avoid prior
to commencing the intervention.

Participants valued the therapist checking on their progress in social situations in
between therapy sessions. They were able to share and express their feelings on how
interactions occurred, feelings varied from those of frustration to satisfaction to feelings of
pride, for example, initiating a phone call to a friend or joining the local library.

4. Discussion

Understanding the experiences and needs of stroke survivors with aphasia when
participating in psychotherapeutic interventions is critical to establishing feasibility, ac-
ceptability, and identifying opportunities for improvement. To date, no other studies
have explored the feasibility or perceived acceptability and experiences of people with
aphasia participating in CBT facilitated by a psychologist and adapted for communica-
tion disabilities. Therefore, this current study focused on the experiences and needs of
people with aphasia who were enrolled in the ADaPT single-case series study (60% of
total sample) [18]. Overall, this sample strongly endorsed the intervention as acceptable
and a positive experience. The modified CBT intervention was an acceptable therapy
approach to all participants, including the participants with moderate to severe aphasia.
All participants also considered appropriate and adequate communication support systems
were provided. The intervention was tailored to participants’ goals and needs. Some
participants preferred focusing on doing enjoyable activities, others on challenging their
thinking patterns or in combination. Levels of independence in home-practice tasks varied:
two participants were independent while the remaining participants required support
of the therapist or spouse/carer. Five key areas were identified as helpful elements of
therapy: doing enjoyable tasks; new ways of thinking; problem solving; working with
the experienced therapist; and using telehealth. The participants described key areas for
perceived gains in progress regarding mood, communication, accepting their new identity,
and improving relationships. There was variation in experiences within each key area of
therapy and within the theme of ‘making progress’; however, all participants were highly
satisfied with and valued the therapy indicating that ADaPT was acceptable to them.

Participant perceptions around the ‘helpful elements of therapy’ support concepts of
‘active ingredients’ or ‘mediators’ for change in mood symptoms or outcomes within the
psychological intervention [33,34]. Participants valued identifying and doing enjoyable
activities, which aligns with previous research that concluded that behavioral activation is
feasible and may reduce depressive symptoms after stroke and aphasia [35,36]. Focusing
on increasing goal-directed and meaningful activities may lead to improved participation
and feelings of ‘happiness’, ‘joy’, and ‘more confidence’, as described by participants
in the current study. People with severe cognitive and/or communication difficulties
may be challenged with cognitive aspects of CBT, hence the behavioral elements may be
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more engaging for them [36]. Another key element, ‘new ways of thinking’, was often
a new concept to participants and helpful in changing from negative to more positive
thinking patterns or accepting more realistic expectations of themselves post-stroke. This
matches the previous research, which reported on two case studies (one with dysarthria
and one with aphasia after stroke). Both participants had a reduction in anxiety symptoms
immediately post-therapy and at follow up (3 months) [37]. These findings challenge the
assumption that those with aphasia cannot engage with cognitive elements of CBT. A
notable finding of this study is that participants with moderate to severe communication
impairments (expressive and/or receptive skills) also felt ADaPT was a valuable therapy
for them to participate in. This complements the preliminary evidence in the broader
ADaPT study [18] that psychological therapy, such as CBT, though complex from some
perspectives, can be modified to be accessible to people with aphasia, even those with
moderate to severe impairments.

The variety of experiences and preferences within ADaPT also support the need for
individually tailored interventions based on the person’s communication and psycholog-
ical care needs, in addition to their therapy goals. This is consistent with the need for
clinicians to ensure that people with aphasia are included in therapy goal setting and
provided with communication support to make choices, negotiate, and agree upon goals
and therapy activities [38]. This finding is consistent with solution-focused brief therapy,
which views participants as the experts in their lives and enables them to achieve their
goals and outcomes by drawing on their strengths, skills, and resources [39]. Furthermore,
in the current study, the working relationship with the experienced therapist was highly
valued and important to participants. Previous research confirms that speech pathologists
report that verbal and non-verbal communication support are a vital factor to fostering
a therapeutic alliance [40]. Of note, mental health practitioners report insufficient knowl-
edge and training concerning aphasia, with a need for collaboration and interdisciplinary
practice with speech-language pathologists [41]. It will be important for future research to
understand the training, support, and supervision needs of ADaPT therapists to deliver
therapy using modifications and approaches to support communication.

The changes participants perceived in accepting a new identity due to a disruption
post-stroke are consistent with previous aphasia and identity research [4]. The findings of
exploring identity as a helpful part of ADaPT aligns with the results from a subset of partic-
ipants who experienced a renegotiation of post-stroke identity following solution-focused
brief therapy [39]. This was possible through increasing self-respect, noticing personal
strengths, and enabling the person to connect with their sense of who they are [39]. The
experiences of ‘self under threat’ or discrepancy in identity following acquired brain injury
are also central to the ‘Y-shaped’ model of rehabilitation [42]. The theories underpinning the
model support the use of multiple approaches to address identity discrepancy, including a
therapeutic focus on building social relationships and a self-awareness of thoughts, feelings,
and abilities [42].

An additional notable finding of the current study is the perceived progress, in terms
of communication confidence, improved mood, and knowledge of how to manage mood
problems in the future (e.g., depression relapse prevention plan). These steps in progress
enhanced the person’s ability to move forward, in-between and beyond therapy sessions in
various ways, for example, involving themselves more in social interactions, which in turn
assisted in reducing feelings of isolation. With the support of the therapist, most were able
to build a level of self-awareness of their capabilities to make changes and intentionally seek
ways to enhance their mood and wellbeing. This in-depth exploration of self-perceived
progress and beneficial changes in mood should complement our understanding of CBT,
which may be a helpful therapy post-stroke, despite the inconclusive nature of RCTs and
meta-analysis in stroke research [14,43].
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4.1. Clinical Implications

This study reports that people with aphasia highly value and accept ADaPT delivered
by an experienced therapist. While a modification of the therapy may have been key, it is
important to note that participants described the therapist’s understanding of aphasia and
post-stroke mood problems as being important as well. In addition, experience that resulted
in the therapist knowing how to personalize therapy in a flexible way to address current
goals and everyday life problems was identified as critical. This indicates that simply
providing the manual to therapists may not be enough to support the outcomes. Training
would need to cover aphasia and stroke for those without this background, alongside
the development of skills in supportive communication. The ADaPT therapist, a clinical
neuropsychologist, has extensive clinical experience and skills working with people with
neurological conditions, including stroke and aphasia. Professional clinical supervision by
the experienced therapist will be a critical element to ensure the clinical integrity of ADaPT
in future studies.

Participant suggestions for improvement in future included: enabling participants to
have a clear understanding of the purpose of CBT to manage any potential expectations
of language-based therapy; simplifying some handouts around concepts of grief and loss;
and considerations to enhance connection and participation on telehealth.

4.2. Strengths, Limitations, and Future Directions

The study provides preliminary support for the broad applicability of ADaPT for
people with aphasia; however, a future study with a larger sample of participants is required
to confirm this. The ADaPT therapy was conducted during COVID-19, and so telehealth
was used, which was also acceptable to participants as a mode of delivery. Despite the
small sample size, there was a variation in time post-stroke onset and types/severities of
aphasia of those participating in the ADaPT study, confirmed by comprehensive aphasia
testing. The interviewer was independent of the therapy and single-case series study,
with a background in speech pathology and communication support and access to people
with aphasia. Thus, the interviewer was able to support communication to facilitate a
rich and in-depth account of each participant’s experience. Using a reflexive thematic
analysis enabled all interdisciplinary co-researchers to contribute their expertise in working
with people after stroke, aphasia, and other acquired brain injuries (all from psychology
and speech pathology disciplines). A limitation of the study was not including in-depth
perceptions of close others (e.g., spouse/carer) who supported the person with aphasia
throughout ADaPT and the limited diversity within the sample. Those who were unable to
be interviewed or declined (n = 4) may have provided different views on their experiences,
which may have influenced the findings in a different way. There was also a possible
recruitment bias in the broader ADaPT study [18]. This study suggests that CBT within
the ADaPT study is an acceptable approach, potentially warranting further investigation
in a larger trial design. Developing appropriate training in the modified therapy will be a
challenge for a major trial. Future qualitative research could include experts in aphasia,
including those with lived experiences in co-producing aspects of the research, for example,
topic guides for interviews. It could also include prospective interviews (prior to therapy)
to understand the participant’s expectations of and hopes for therapy, with a possible
comparison of perspectives post-therapy.

5. Conclusions

Modified CBT can be adapted for people with aphasia, including via telehealth, and
it is acceptable to them. Participants identified key areas that were helpful to them and
noted making progress in their mood, wellbeing, and communication confidence. The most
useful parts of therapy included performing more enjoyable activities, modifying thoughts
to be more helpful, and working with an experienced therapist knowledgeable in aphasia
and stroke.
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Abstract: Healthy lifestyles including exercise and diet can reduce stroke risk, but stroke survivors
often lack guidance to modify their lifestyles after hospital discharge. We evaluated the implementa-
tion of a new, secondary stroke prevention program involving supervised exercise, multidisciplinary
education and coaching to address modifiable risk factors. The group-based program involved
face-to-face and telehealth sessions. The primary outcomes were feasibility, examined via service
information (referrals, uptake, participant demographics and costs), and participant acceptability
(satisfaction and attendance). Secondary outcomes examined self-reported changes in lifestyle fac-
tors and pre–post scores on standardized clinical tests (e.g., waist circumference and 6-Minute Walk
(6MWT)). We ran seven programs in 12 months, and 37 people participated. Attendance for education
sessions was 79%, and 30/37 participants completed the full program. No adverse events occurred.
Participant satisfaction was high for ‘relevance’ (100%), ‘felt safe to exercise’ (96%) and ‘intend to
continue’ (96%). Most participants (88%) changed (on average) 2.5 lifestyle factors (diet, exercise,
smoking and alcohol). Changes in clinical outcomes seemed promising, with some being statistically
significant, e.g., 6MWT (MD 59 m, 95% CI 38 m to 80,159 m, p < 0.001) and waist circumference
(MD −2.1 cm, 95%CI −3.9 cm to −1.4 cm, p < 0.001). The program was feasible to deliver, acceptable
to participants and seemed beneficial for health. Access to similar programs may assist in secondary
stroke prevention.

Keywords: secondary stroke prevention; exercise; exercise therapy; model of care; risk factors; health
education; physical education and training; telerehabilitation; health risk behaviour; stroke

1. Introduction

Stroke is an episodic condition and a leading cause of disability and death world-
wide [1–4]. In Australia, more than 445,087 people are living with the effects of stroke, often
altering independence and quality of life, which impacts families, communities, healthcare
and support services [1]. In Australia in 2020, 27,428 people had a stroke for the first time,
with 24% of those people being under 55 years of age, and around 70,000 people were
admitted to hospital for stroke [1]. The estimated economic impact of stroke in Australia
in 2020 was AUD 6.2 billion for direct financial costs with an additional AUD 46 billion
for mortality and loss of wellbeing [1]. These data also involve people who have recurrent
stroke, which has an accumulative effect that increases the level of disability and demands
on healthcare and further degrades quality of life [5].

The long-term risk and rate of recurrent stroke has been described as unacceptably
high [6,7], especially given estimates that 80% of strokes can be prevented [2,8]. For
example, a large longitudinal study in Canada found that people with stroke or transient
ischaemic attack (TIA) who were clinically stable 90 days post-event had an 8-fold increase
in hazard for recurrent stroke relative to matched controls at one year (HR 8.2, 95% CI 4.8
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to 5.5) [6]. In Germany, a large population study found that the rate of recurrent stroke was
7.4% after 1 year and 19.4% after 5 years [9]. Therefore, there is an imperative to reduce rates
of recurrent stroke [7]. Given that behavioural factors, such as exercise, diet and smoking,
are estimated to account for 47% (41.3 to 54.4) of the burden of stroke [3], addressing those
modifiable risk factors [7,10–12] has the potential to complement established medical and
pharmacological management to reduce recurrent stroke [4,13,14]. For instance, a large
population study found that people who were physically active had a 68% lower chance
of stroke or death than people who were sedentary [15]. People with mild stroke or TIA
have a 6-fold risk reduction for recurrent stroke if they undertake cardiovascular exercise,
which is independent of receiving the recommended pharmacological management [16].
However, despite the health benefits of exercise, community-dwelling individuals with
stroke are sedentary, spending the majority of their day sitting [17], a known risk factor for
cardiovascular disease and stroke, including recurrent stroke [18].

Models of community care may support secondary stroke prevention [4,6], with
guidelines recommending physical activity and cardiovascular exercise and referrals to
support behaviour change to address modifiable risk factors [10–12,18,19]. Models of
care, shown to be beneficial for health and fitness outcomes, include modified versions of
cardiac rehabilitation programs [20]. The use of emerging technologies, such as telehealth
and wearable devices, also has merit to support training, education, goal setting and
monitoring to facilitate self-management programs [21]. Moreover, the use of telehealth has
been feasible and may improve access to stroke care [22]. Factors that support people with
stroke to be physically active and address lifestyle risk factors include guidance by health
professionals who understand stroke, peer support and approaches that incorporate goal-
directed and behavioural change [23,24]. These factors are consistent with the wishes of
stroke survivors, who want more information on how to prevent stroke, including guidance
on lifestyle and exercise [25,26], but these resources may not be provided routinely when
people leave the hospital. When examining our local care in consecutive people with TIA,
we observed that half of those people may get a brochure about the benefits of exercise,
but few people were referred to health professionals to support behaviour changes for
lifestyle factors (unpublished data), as recommended by current evidence-based guidelines
to reduce the risk of a further stroke event [12,14,19]. These observations may be similar to
other people with mild stroke who go directly home after a short hospital stay with medical
and pharmacological management [27]. Given that current opinion and evidence cautions
that the provision of simple advice or information about exercise may be ineffective [18],
and that people with stroke or TIA may be unclear about safe and suitable exercise following
a stroke event [18,23,25], we thought that providing access for community-dwelling people
with stroke or TIA to modify lifestyle factors could support secondary stroke prevention.
For the purpose of this study, secondary stroke prevention refers to interventions and
strategies that aim to lower the risk of stroke recurrence for people who have had a stroke
event, including TIA [10,12]. The program, outlined below, was designed to complement
medical–surgical–pharmacological management.

Our primary aim was to evaluate the implementation of a secondary stroke prevention
program provided within a Community Rehabilitation Service to see if it was feasible to
deliver and acceptable for participants. The secondary aim was to evaluate if participation
contributed to clinical outcomes that may help mitigate the risk of stroke. During the
design and evaluation phase, we sought stakeholder, consumer and participant guidance
to help ensure that the program met the needs of the participants. We hypothesised that
we could design, deliver and implement a group-based program involving multidisci-
plinary education, supervised exercise and coaching to support people with mild stroke
or TIA to modify lifestyle factors known to increase risk of further stroke. In addition, we
hypothesized the program would be acceptable for participants.
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2. Materials and Methods

2.1. Design and Setting

The study was an observational study that evaluated the implementation of a newly
designed secondary stroke prevention program (during a 12-month period of intake,
October 2021 to October 2022). The program was delivered within a community multidisci-
plinary rehabilitation setting, from the Health Independence Program at Austin Health, in
Melbourne, Australia. Austin Health is a large metropolitan tertiary public health orga-
nization affiliated with universities for research and the teaching of medical, nursing and
allied health. Austin Health admits around 500 people with a stroke event per year. Our
stroke care includes an emergency department, an acute stroke unit, subacute inpatient and
community rehabilitation and outpatient medical clinics. The project had ethical approval
granted by the Austin Health Office for Research (reference number 20210118).

2.2. Participant Recruitment and Eligibility

People with mild stroke or TIA were invited to participate with the support of written
participant information, discussion and opt-in consent. To be eligible, people needed to be
community dwelling, over 18 years of age, within 4 months post stroke event, able to walk
independently with or without an assistive device and living within the geographical area.
Participants needed to be medically stable and have modifiable lifestyle risk factors for
stroke. There were no additional exclusion criteria. People were referred to the program
by allied health professionals, stroke liaison nurses or medical staff working in stroke
care at Austin Health. This included acute wards, outpatient clinics (TIA and stroke
prevention and rehabilitation physicians) and community rehabilitation. Eligibility and
informed consent were confirmed via a triage process involving telephone contact with each
person referred.

2.3. Program Format

The program was based on current guidelines [12,14,19] and comprised supervised
exercise and multidisciplinary education to modify lifestyle risk factors for stroke. The
program was delivered over a 12-week period and involved two phases: (1) supervised
exercise and education and (2) coaching via telehealth to support self-management and
behaviour change. Participants were assessed before starting to establish personal goals
and preferences. Assessments were repeated midway (6 weeks) and at discharge (12 weeks)
to provide feedback on progress, update the plan and support motivation. See Figure 1 and
Table 1 below. The program was funded publicly at no cost to the participant. Participants
were not provided with stipends.

Figure 1. Infographic of secondary stroke prevention program showing assessment time points,
phases and intent for continued self-management.
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Phase 1 (weeks 1 to 6, Figure 1): Participants had one 60 min session of supervised, group-
based, onsite exercise per week for six weeks. (Group numbers were set by the COVID-19
mitigation strategies at the time. For the first intake, exercise was supervised via telehealth).
The exercise program was designed and supervised by an Exercise Physiologist to ensure that
exercise was safe, suitable and tailored to the individual’s ability, fitness and preferences. The
key focus for exercise was moderate-intensity aerobic exercise, with coaching and guidance to
support participants to learn how to feel safe and self-monitor their performance and intensity
during exercise. The sessions also included discussion about behaviour change to problem solve
strategies to overcome barriers for physical activity.

Table 1. Education topics.

Week Topic Presenter 1

1 Welcome and overview of the program.
Why should I exercise? How can I get started? Exercise Physiologist

2 Overview of stroke and managing risk factors.
Introduction to Stroke Foundation resources. Stroke Liaison Nurse

3 Diet and Cholesterol. Dietitian
4 Living Well after Stroke. Occupational Therapy
5 How much exercise should I do? Exercise Physiologist
6 Where to from here? Exercise Physiologist

1 Senior staff from the Community Rehabilitation Service or Stroke Service.

Phase 1 also included weekly education sessions (1 h duration) delivered in a group
telehealth format (synchronous video using the Microsoft 365 Teams platform) by the
multidisciplinary team from Austin Health’s Community Rehabilitation Service or Stroke
Service (Table 1). All presenters were experienced in working with people with stroke. The
series of education sessions was designed by relevant members of the multidisciplinary
team with input from consumers, was adapted to support people with mild cognitive or
communication difficulties and used existing trusted online resources [2]. Each session
built upon and reinforced early components of the education. The educational model was
interactive to enable peer discussion and support and promoted principles of behaviour
change. All presenters received a detailed handover of the participants (medical, social and
stroke-related impairments and goals) to promote relevance of each topic.

Phase 2 (week 7 to 12, Figure 1): Fortnightly telehealth coaching sessions (30 min to
1 h duration, synchronous video using the Microsoft 365 Teams platform) were undertaken
and conducted by an Exercise Physiologist. These aimed to taper off the professional
support, while encouraging the participants to self-manage their exercise/physical activity
and lifestyle risk factors [18,21]. The coaching reinforced the person’s goals, checked in on
their progress, and explored barriers and enablers to increase self-efficacy.

2.4. Outcome Measures

Our primary outcomes examined the feasibility and acceptability of delivering the sec-
ondary stroke prevention program. Feasibility considered the practicality of the new approach
and was evaluated by collating a range of service delivery information, such as referrals (num-
bers and uptake), participant demographics and costs (staff time and wages). Participant
acceptability was measured by participant uptake, attendance (number of sessions and propor-
tion who completed the program) and satisfaction with the program. To determine satisfaction,
we custom designed an online survey to enable participants to provide anonymous feedback
about the program (using Microsoft 365 Forms). The survey focused on relevance, format (e.g.,
time and presentation), perceived safety and support and whether the program supported the
ability to address lifestyle risk factors, as outlined by behaviour-change principles [28]. Survey
responses included 5-point Likert scales and open text.

Our secondary outcomes involved clinical tests and patient-reported outcomes mea-
sured before commencing the program and at 12 weeks (discharge). The series of standard-
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ized clinical tests and validated questionnaires used are listed below. All clinical outcomes
and questionnaires (with the exception of the Stroke Exercise Preference Inventory) were
completed at initial assessment (before commencing program), midway (week 6) and
discharge (week 12). Participants also provided self-reported information about changes in
their lifestyle risk factors for stroke via the online, anonymous survey at the completion of
the program (via Microsoft 365 Forms). The tests and questionnaires used are as follows:

• Blood pressure: measured using an automated machine (OMRON HEM-7203) with an
inflatable cuff around the upper arm. For those with a stroke or TIA, blood pressures
lower than 130/80 mmHg are recommended to reduce risk of recurrent stroke [29].

• Waist circumference (centimetres): measured at the level of the umbilicus with a tape
measure being loose enough to fit one finger between the tape and participant. The
Australian Heart Foundation recommends waist circumference less than 94 cm for
males and less than 80 cm for females [30].

• Six-Minute Walk Test (6MWT): a widely used measure of functional walking en-
durance with high test–retest reliability, validity and established normative data for
age and sex [31,32]. The test was conducted in a 30-metre corridor and included
monitoring of cardiovascular parameters.

• Thirty-Second Sit to Stand Test: a practical test of functional leg strength and endurance
with excellent test and retest reliability and validity. Scores reflect the number of times
a person can complete sit to stand in 30 s from a 43 cm chair. Normative values in
community-dwelling healthy adults aged 60–64 range from 12 to 17 for women and
14 to 19 for men [33].

• International Physical Activity Questionnaire (IPAQ) [34]: we used the short-form,
7-item IPAQ, which is a self-report of physical activity and sitting time over the past
7 days. The IPAQ has established test–retest reliability and validity, enabling estimates
of total physical activity including vigorous intensity, moderate intensity and walking
(in minutes per week) and time spent sitting (hours per week) [34].

• The Stroke Self-Efficacy Questionnaire (SSEQ) [35]: a self-reported questionnaire about
level of confidence reported on a 0 to 10 scale (0 = not confident, 10 = very confident)
when completing 13 activities of daily life following stroke. The SSEQ has good
internal consistency and criterion validity. The overall score is the sum of all items.

• Fatigue Severity Scale (FSS) [36]: a valid and reliable scale to measure fatigue post
stroke that involves rating agreement for 9 items on a 7-point Likert scale (1 = disagree,
7 = agree). Overall scores are averaged, reporting fatigue on a scale of 1 to 7, with
higher scores reflecting higher levels of fatigue. The normal range is 2.3/7 or lower [37].
Scores higher than 4/7 reflect problematic fatigue in healthy adults [36].

• Stroke Exercise Preference Inventory (SEPI) [38]: a standardised questionnaire de-
signed to explore preferences and barriers to exercise after stroke. Participants rate
their level of agreement, where 0% represents ‘Don’t agree at all’ and 100% represents
‘Totally agree’. The SEPI was undertaken only at commencement to help establish
participants’ preferences and understand perceived barriers to physical activity.

2.5. Data Analyses

Service information (referrals, referral uptake, participant demographics, staff costs
to deliver the program and program details) were collated to examine if the program was
feasible to deliver. Participant acceptability was summarized by collating information
such as participant uptake, attendance and satisfaction. Clinical outcomes for group data
were summarized (pre and post) and then analysed statistically using paired comparisons.
We used a paired-sample t-test for interval data that were normally distributed and the
Wilcoxon signed-rank test for non-parametric data or interval data that were not normally
distributed. Statistical significance was set at 0.05. Paired comparisons were also reported
as mean difference and 95% confidence intervals. Self-reported changes in lifestyle factors
(provided in the online survey) were summarized descriptively outlining the proportion of
participants who made lifestyle changes and the number of risk factors addressed. Data
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from the IPAQ (physical activity in minutes and time spent sitting per week in hours) were
also collated. Statistical analyses were performed using R Statistical Software (version 4.2.2;
R Core Team 2022). Online surveys and descriptive data were analysed using Microsoft
365 Forms and Excel. We did not undertake an intention-to-treat analysis, nor perform a
priori sample size calculations.

3. Results

3.1. Feasibility

Over the evaluation period (intake October 2021 to October 2022), 90 referrals were
received for the program. At triage, 37 people consented to participate, 10 were wait
listed and 43 did not proceed with the program. The reasons for not participating were
as follows: offered an alternative service such as 1:1 Exercise Physiology (28); medical (4);
could not access telehealth (2); program was not indicated (3) and person’s choice (6). The
37 referrals that proceeded came from the acute ward (19), community rehabilitation (13),
Better at Home (an inpatient bed substitution provided at home (3)), the Stroke Prevention
Outpatient Clinic (1) and the external subacute rehabilitation setting (1).

Of the 37 participants, 73% were male, and the average age was 62 years. Most participants
had an ischaemic stroke event (86%) and were a first presentation for a stroke event (86%).
At triage, the average time since stroke event was 56 days. One-quarter of participants only
received the secondary stroke prevention program, while the remainder also had Community
Rehabilitation Services. For more demographic and medical information, see Table 2.

Table 2. Demographic and medical information about the 37 participants. Stroke event includes
stroke or transient ischaemic attack.

Characteristics Detail Data

Age (years) Average (SD) 62 (12) years
Range 38 to 83 years

Gender (n) Male 27
Female 10

Type of stroke event (n)
Ischemic 32

Haemorrhagic 2
TIA 3

First vs. recurrent stroke event (n) First stroke event 32
Recurrent stroke event 5

Time since stroke event, at time of triage (days) Average (SD) 55.9 (35.6) days
Range, days 12 to 168 days 1

Relevant medical condition linked to stroke event (n)

Hypertension 9
Carotid artery stenosis/occlusion 4

Carotid artery dissection 2
Intracranial radiotherapy 1

Patent foramen ovale 4
Thoracic aortic atherosclerosis 1

Diabetic 5
Atrial fibrillation 6

Arteriovenous malformation 1
Aneurysm 1

No other relevant medical conditions 3

Mobility, (n) Independent without gait aid 37

Required carer help to attend program (n) No 36
Yes 1

Community Rehabilitation Services provided (n) SSPP only 9
Community Rehabilitation Service and SSPP 28

Abbreviations: n = number, SD = standard deviation, TIA = transient ischaemic attack, SSPP = secondary
stroke prevention program. 1 One person was referred 168 days post stroke, with the remainder meeting the
4-month selection criteria. This participant did not complete the program so their data are not included in
pairwise comparisons.
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During the evaluation period, we delivered seven intakes of the program. Given that
each intake had the capacity for eight participants, the overall uptake of the program during
the evaluation period was 66%, while the later intakes ran at full capacity. No adverse events
occurred. Seven participants did not complete the full program (defined by attending the
final assessment session) for the following reasons: medically unwell unrelated to stroke
(three); moved overseas (one); exacerbation of back pain (one); contracted COVID-19 (one)
and returned to work (one).

We calculated that 122 staff hours were needed to deliver the 12-week program for
eight participants to receive 24 occasions of service. These hours involved approximately
105 h of Exercise Physiology (for triage, assessment, education, coaching and general ad-
ministration), with the remainder being for multidisciplinary education and administration.
Based on 2023 award rates (including on-costs), the cost of the 12-week program was
AUD 7760, and the cost per participant was AUD 970.

3.2. Acceptability

At triage, 83% of referrals wanted to participate in the 12-week program or an alterna-
tive service, and only 7% of people referred declined a service. Participants attended 79% of
the telehealth education sessions and 83% of the supervised exercise sessions. The majority
of the planned telehealth coaching sessions were completed. As mentioned previously, 81%
of the participants completed the full program.

Twenty-four participants completed the online survey (65% response rate). The
findings support that satisfaction was high (strongly agree and agree) for ‘relevance’ (100%),
‘would recommend to others’ (96%), ‘felt safe to exercise’ (96%) and ‘intend to continue’
(96%). See Table 3 for more details.

Table 3. Participant survey responses (n = 24 responses from 37 invited).

Survey Theme and Question
Percentage Overall

Agreement 1

Breakdown of Responses (Percentage)

Strongly
Agree

Agree Neutral Disagree
Strongly
Disagree

General format of program
The stroke prevention program was relevant to me. 100 79.2 20.8 0 0 0
I would recommend this overall program to other

stroke survivors. 95.8 75 10.8 4.2 0 0

The time of the telehealth sessions suited me. 95.8 50 45.8 4.2 0 0
The format of the telehealth sessions suited me. 91.7 54.2 37.5 8.3 0 0

Relevance of each education session 2

Exercise Physiology: Introduction to program.
Benefits of exercise and how to get started. 100 62.5 37.5 0 0 0

Stroke Liaison Nurse: Overview of stroke and
medical-pharmacological management. 95.8 54.2 41.7 0 4.2 0

Dietitian: Cholesterol and diet. 91.7 58.8 33.3 4.2 0 4.2
Occupational Therapy: Tips to resume life and

activities. 91.7 62.7 29.2 4.2 4.2 0

Exercise Physiology: Tips to keep exercising. 100 79.2 20.8 0 0 0

Support to exercise
I felt safe exercising at home. 95.8 66.7 29.2 4.2 0 0

There was enough follow up to help me check in on
my progress. 95.8 75.0 20.8 4.2 0 0

Lifestyle and behavioural changes 3

Since the program started, I have changed some
lifestyle factors (e.g., diet, alcohol consumption,

smoking, exercise).
87.5 62.5 25.0 12.5 0 0

I understand how much exercise I need to do to
minimise my risk of secondary stroke. 3 100 66.7 33.3 0 0 0

I have the skills and resources to continue my
exercise program long-term. 2 91.7 50 41.7 8.3 0 0

I am committed to continue my exercise to meet the
secondary stroke guidelines and keep me healthy. 3 95.8 58.3 37.5 4.2 0 0

1 Data are summarized as overall agreement (responded strongly agree or agree). 2 Respondents were not asked to
explain their rating of relevance. 3 Survey structured using COM-B model of behaviour change wheel: Capability
(knowledge); Opportunity; and Motivation [28].
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3.3. Clinical Outcomes and Stroke Risk Mitigation

The secondary outcomes involved clinical tests and questionnaires. Paired compar-
isons for the group show improvements after participation that were statistically significant
for waist circumference, walking endurance, functional lower limb strength and levels of
physical activity and fatigue. The changes observed for self-efficacy and blood pressure
showed a diverse range and were not statistically significant (see Table 4).

Table 4. Observed mean and standard deviation for group data at commencement and discharge.
Change scores recorded showing mean difference with 95% confidence intervals for the group.

Outcome Measure
Initial Assessment

(n = 37)
Discharge Assessment

(n = 30)

Paired-Comparisons
Mean Difference, [95% CI]

(n = 30) 1
p

Blood pressure (systolic) mmHg 125 (15) 124 (11.5) −2.6, 95% CI [−8.4 to 3.2] 0.42
Blood pressure (diastolic) mmHg 79 (9.6) 79 (9.5) −0.3, 95% CI [−3.7 to 3.0] 0.32

Waist circumference (cm) 100 (10.6) 98 (10.4) −2.1, 95% CI [−2.8 to –1.4] <0.001

6-Minute Walk Test (metres) 473 (83.6) 529 (88.6) 59, 95% CI [37.9 to 80.2] <0.001
30 s Sit to Stand Test (repetitions) 13 (3.4) 15 (3.8) 2.4, 95% CI [0.9 to 4.0] 0.003

IPAQ total physical activity,
(minutes per week) 350 (384) 582 (413) 276, 95% CI [−80 to 471] 0.008

IPAQ sitting time (hours per week) 6.2 (3.0) 4.5 (2.0) −1.6, 95% CI [−3.1 to –0.7] 0.04

SSEQ (/130) 119 (9.6) 119 (10.1) 2.6, 95% CI [−2.5 to 7.7] 0.29
FSS (/7) 3.9 (1.5) 2.7 (1.2) −0.9, 95% CI [−1.6 to 0] 0.08

Abbreviations: n = number, CI = confidence intervals, p = p-value, IPAQ = International Physical Activity
Questionnaire, SSEQ = Stroke Self-Efficacy Questionnaire, FSS = Fatigue Severity Scale. 1 Data from the participant
who was 168 days post stroke was not included in pairwise comparisons, as they did not complete the program
for medical reasons unrelated to stroke.

Most participants (89%) reported that they had changed a lifestyle risk factor for
stroke since attending the program (see Table 3). On average, each of those participants
reported to have changed 2.5 lifestyle risk factors (diet, exercise, smoking and alcohol).
Self-reports for physical activity (as reported by the IPAQ) indicated that participants
increased physical activity time and reduced sedentary sitting time, and these changes
were found to be statistically significant (see Table 4).

4. Discussion

The secondary stroke prevention program incorporating supervised exercise, multi-
disciplinary education and coaching was found to be feasible, safe and low cost to deliver.
Participants found the program acceptable in terms of uptake, satisfaction and attendance.
The clinical outcomes observed after participation also suggest possible benefits for ad-
dressing modifiable lifestyle factors associated with risk of recurrent stroke [3,4,10,14,18].
Our evaluation supports that this model of community care may be implemented within
established multidisciplinary community teams with experience in stroke and links to acute
stroke units to support people with mild stroke or transient ischaemic attack to address
modifiable risk factors after leaving the hospital.

Elements of our program that may have assisted in making the model feasible to
deliver and acceptable to participants require mention. The education, support and coach-
ing were guided by evidence and principles of behaviour change [18,28]. The program
employed skills and experience from a multidisciplinary team experienced in adapting
programs for people with stroke [23,24]. Participants gave input to the program in terms of
design, content and scheduling. During implementation, we also took on feedback from
participants, staff and referrers to refine the service, making minor changes to streamline
implementation (e.g., referral processes, patient information, etc.) and participant experi-
ence (e.g., provision of written handouts, emphasis for the education sessions and support
to set up telehealth). This iterative process enabled us to document our model of care,
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permitting the possibility to share our procedures with other health services or to support
research evaluation. Referral to the program was via trusted health professionals and
followed up by a comprehensive triage discussion. Each person’s program was individual-
ized for relevant risk factors, preferences for physical activity, physical capacity and goals.
Feedback on progress was supported by the use of standardized tests, which included
patient-reported outcomes. Participants also valued the interactive and supportive culture
within the group-based education and supervised exercise sessions, as they provided
opportunity for peer support and sharing of lived experiences. Having an initial phase
of 6 weeks for telehealth and attendance also seemed palatable and practical, irrespective
of the participant’s work, driving and social situation. The use of telehealth options also
has scope to improve access, thus reducing impacts on carers and work schedules and
overcoming barriers such as distance or transport [21,22]. It is, however, worth noting
that some people required support from carers or staff to set up telehealth, leading us to
recommend that future programs include options for onsite education. The inclusion of the
second phase, with tapered coaching to enable the participant and clinician to communicate
via telehealth, seemed helpful in reinforcing the importance of self-management for health
promotion [14,18,21,26,28], while providing each patient with the opportunity and support
to gain confidence to continue their chosen program.

In terms of feasibility, our program aimed to support people with mild stroke or TIA,
as many of these people are not linked to health professionals for guidance to modify
lifestyle risk factors for stroke, such as diet and exercise. Our referral data indicate that we
captured 18% of the 500 people admitted annually to our health setting for stroke events.
However, the low referral numbers for people with TIA or from the Stroke Prevention
Outpatient Clinic highlights areas to target for referrals and service promotion. While
our observation that few people (7%) declined a service for secondary stroke prevention
may reflect a referral or selection bias, it seems that people want to improve their health
outcomes and would benefit from the opportunity for support. Further, while the program
ran at 66% capacity, it took time to promote a new service within our health setting and to
establish clear referral pathways. At the end of the 12-month evaluation period, demand
increased, and we now have a waiting list and continue to deliver the program as part of
routine care.

Given that low levels of physical activity [2,3,12,17,18] and cardiovascular fitness [15,16,19]
are risk factors for stroke, the observed gains for physical activity, walking endurance and
lower limb function and the reduction in sitting time seemed promising. At discharge,
the performance scores generally were within the normative range for the 6-Minute Walk
Test [31,32] and the 30 s Sit to Stand Test [33]. On average, the group reported 4.6 h/day
more physical activity and 1.6 h/day less sitting time. It was also promising that being
more active did not seem to have a negative impact on fatigue. For instance, at commence-
ment, the average level of fatigue reported approached that of being problematic [36]
and improved towards normative values for healthy adults [37]. In terms of our other
secondary outcomes, waist circumference scores showed improvements, but those changes
were small and may not be clinically significant. No direct benefit for blood pressure was
observed, but this was not surprising given that the participants were all medically stable,
within the recommended range [29] and receiving pharmacological management.

The potential cost benefits of our program to reduce healthcare costs seem promising.
Our 12-week program for eight people was estimated to cost AUD 7760 and may have
contributed to reducing the risk of recurrent stroke given the observed increase in phys-
ical activity, walking endurance and changes in lifestyle. In comparison, the Australian
weighted-average inpatient separation for stroke in 2020 costed AUD 10,209 [1], which
suggests one hospital admission could fund 1.3 intakes of the secondary stroke prevention
program. On approximate terms, four intakes of the program delivered to 32 people would
have similar costs as three inpatient separations. The evidence supports that physical
activity and exercise can reduce the risk of stroke (68% relative risk reduction [15] or re-
duced odds ratio of 0.4 (confidence intervals 0.2 to 0.6) [16]). Extrapolating from those data
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suggests that treating between two and five people (with exercise) may be needed to reduce
one person from having a stroke. Given that recurrent stroke also has other economic and
human costs [1,3,4,6,26], our program, which has been shown to be feasible to deliver and
acceptable to participants, appears to offer good value for the money.

Several limitations of this study need consideration when interpreting and attempting
to generalize from our findings. The study involved a small convenience sample of people
from one healthcare setting with an established stroke unit and was from a high-income
country. The participants had a range of medical conditions but were clinically stable and
living independently in the community. Given the clinical nature of the program, the rate
of attrition in attendance due to unrelated illness, relocation and return to work was not
surprising, and seemed unrelated to the program. The study was also undertaken in the
context of a program evaluation and was not designed to investigate the effectiveness of
the intervention. The study was not controlled was under powered, and outcome measures
were not undertaken by independent assessors. Moreover, the participants were aware
of the program evaluation, and their positive views about the program were a source of
potential bias. Further, while our approach did aim to change behaviour, we do not follow
up participants to see if the observed changes were sustained. Given these limitations,
the gains observed in the secondary outcomes should be interpreted with caution. Future
controlled research is needed to determine if the program is effective, leads to sustained
changes in lifestyle and reduces risk of recurrent stroke.

5. Conclusions

Our group-based program that combined supervised exercise, education and coaching
to manage modifiable risk factors for stroke was feasible and low cost to deliver, acceptable
to participants and may have supported beneficial clinical and health outcomes. This
type of model of care has the scope to support people to address modifiable risk factors
for stroke, and thus may assist in improving patient outcomes and optimizing the use
of healthcare services. Further investigation of the program is needed to examine if it is
effective and if changes in lifestyle are sustained.
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Abstract: Structured health system-based programs, such as cardiac rehabilitation, may reduce
the risk of recurrent stroke. This study aimed to co-design and evaluate a structured program
of rehabilitation, developed based on insights from focus groups involving stroke survivors and
health professionals. Conducted in Tasmania, Australia in 2019, the 7-week program comprised
one hour of group exercise and one hour of education each week. Functional capacity (6 min walk
test), fatigue, symptoms of depression (Patient Health Questionnaire), and lifestyle were assessed
pre- and post-program, with a historical control group for comparison. Propensity score matching
determined the average treatment effect (ATE) of the program. Key themes from the co-design focus
groups included the need for coordinated care, improved psychosocial management, and including
carers and peers in programs. Of the 23 people approached, 10 participants (70% men, mean age
67.4 ± 8.6 years) completed the program without adverse events. ATE analysis revealed improve-
ments in functional capacity (139 m, 95% CI 44, 234) and fatigue (−5 units, 95% CI −9, −1), with a
small improvement in symptoms of depression (−0.8 units, 95% CI −1.8, 0.2) compared to controls.
The co-designed program demonstrated feasibility, acceptability, and positive outcomes, suggesting
its potential to support stroke survivors.

Keywords: stroke; co-design; secondary prevention

1. Introduction

It is estimated that there are 29,000 strokes each year in Australia [1], with around
400,000 people in the community who have had a stroke [2]. At least 80% of stroke episodes
are caused by modifiable risk factors [3]. Therefore, the control of risk factors in people who
have had a stroke is important and is recognised in clinical guidelines for the management
of stroke. For example, the Australian Stroke Foundation’s Clinical Guidelines for the
Management of Stroke recommend that “secondary prevention strategies should be consid-
ered for all patients with stroke or transient ischaemic attack (TIA) who are not receiving
palliative care” [4]. Yet, the control of risk factors following stroke is disappointingly
poor, including low smoking cessation [5], uncontrolled hypertension [6], and physical
inactivity [7]. There is clear evidence for managing most stroke risk factors, which may
include surgical and pharmacological interventions, along with lifestyle modifications.
A 2023 overview of 15 systematic reviews of multimodal lifestyle-based interventions in
people with stroke found moderate certainty evidence for lifestyle-based intervention, e.g.,
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evidence they increased physical activity, and low certainty evidence for improved healthy
eating and medication adherence [8]. Despite this evidence, at least 70% of stroke survivors
in Australia report that they have unmet health needs, particularly in relation to secondary
prevention [9], with 30% of people not receiving a formal discharge plan that included
information and strategies to reduce their risk of another stroke [10].

One intervention that may improve secondary prevention of stroke is cardiac reha-
bilitation programs. These multimodal programs include the prescription of aerobic and
resistance exercise and education to facilitate risk factor control and improved quality
of life [11]. These programs are for people who have experienced or are at high risk of
experiencing a cardiac event, thus the name refers to the patient group rather than the goal
of improving cardiac function directly. In Australia, it is recommended that all cardiac
patients be referred to these programs. Consequently, there are over 370 rehabilitation
programs around Australia [12]. At face value, this type of program would appear to also
address the needs of people with stroke in terms of risk factor management. However, in
Australia [13] and other parts of the world [14], most cardiac rehabilitation programs do not
include people with stroke, or they make up only a small percentage of users. The reasons
for this are reported to include a lack of referrals, the complexity of including people
with neurological deficits, potential safety risks (e.g., falls), and lack of resources [13–15].
Nonetheless, as a widely available, effective, embedded health system program, the poten-
tial adaptation and scale-up of cardiac rehabilitation programs to include stroke survivors
is appealing.

Utilising cardiac rehabilitation programs to support secondary stroke prevention can
be understood as a complex intervention [16] involving multiple interacting components
that can be highly sensitive to the context of use. Changing the context from cardiac
rehabilitation to a program for people with stroke requires an exploration of whether and
how such a program should be adapted. Accordingly, the first aim of this project was
to describe how to adapt cardiac rehabilitation as an intervention for secondary stroke
prevention using co-design approaches among people who have had a stroke and health
professionals. We hypothesized that it would be possible to adapt cardiac rehabilitation
for people who have had a stroke using co-design processes. The second aim was to
assess the feasibility of running the program through a pilot of the intervention, including
evaluation of acceptability and association with health-related outcomes after stroke. We
hypothesized that the program would be feasible and acceptable when pilot-tested within
one health service.

2. Methods

The two aims of this project used distinct methods, which are outlined sequentially
here: co-design, followed by delivery and evaluation of the pilot program.

2.1. Co-Design
2.1.1. Setting and Study Design

The aim of this study was to modify an existing cardiac rehabilitation program model
for people with stroke at the Royal Hobart Hospital in Tasmania, Australia using the
Promoting Action on Research Implementation in Health Services (PARIHS) framework in
semi-structured focus groups to co-design the program [17].

2.1.2. Participants

Focus groups were conducted in June 2018 with people with lived experience of stroke
and health professionals, separately. We aimed to have 8 to 10 participants per focus group,
based on published recommendations [18], and the experienced qualitative researcher who
facilitated the discussions. This size was deemed suitable to ensure diversity of opinion
but also a manageable discussion between members. Participants with lived experience
were recruited from the Stroke Foundation (an advocacy organisation) and the local Stroke
Support Group. Health professionals from the local health network who provided care to
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people with stroke in the primary, acute, or rehabilitation settings were recruited for the
additional focus group. People who coordinated an existing cardiac rehabilitation program
in the health service were also included in this focus group. This study was approved by
the Tasmanian Human Research Ethics Committee (H0017243), and all the participants
provided written informed consent.

2.1.3. Process

The focus groups were held at the University of Tasmania. Background information
about the management and secondary prevention of stroke, as well as an outline of existing
cardiac rehabilitation programs, was provided. Workshops were facilitated by a senior
qualitative researcher with experience leading focus groups. Discussion questions were
prepared for each workshop by the research team and tailored to the perspectives of each
group (Supplementary Table S1). Workshop discussions were audio-recorded, transcribed
verbatim, and de-identified. Notes were taken during the workshops.

2.1.4. Analysis

All the data were imported into NVivo (Lumivero, Denver, CO, USA) before being
read and coded by an experienced qualitative researcher (KJ). Inductive coding identified
and categorised codes before identifying key themes via a thematic analysis [19].

2.2. Pilot Program Development, Delivery, and Evaluation
2.2.1. Program Development

Results of the thematic analysis, the existing local cardiac rehabilitation program, and
clinical guidelines were used to design a 7-week, 2 h per week (1 h exercise, 1 h discussion)
program (Figure 1). The program was delivered by a nurse, physiotherapist, and exercise
physiologist, using existing resources developed by the Stroke Foundation for the education
sessions [20].

Figure 1. Co-designed CARESS program including screening, assessments, and content.
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2.2.2. Program Delivery
Participants

The inclusion criteria were diagnosis of stroke, completed in-patient rehabilitation or
discharged directly home from acute care at the Royal Hobart Hospital, and living at home.
The Royal Hobart Hospital has the only stroke unit in the south of the state (population
250,000), with the statewide stroke protocol requiring all cases of stroke to be managed
in that hospital. The exclusion criteria were moderate or severe dementia, and medically
unstable or did not pass exercise screening (see below). We aimed for a sample size of 10
with two groups of 5 participants. This was for largely pragmatic reasons including the
financial resources for the project and the size of the gym space available to conduct the
group exercise.

Recruitment

Potential participants from the hospital were approached by research or clinical staff
and provided a brief information sheet (see online supplement). The support persons
of the individuals with stroke were also encouraged to consent and participate in the
program. If interested in participating, participants underwent a pre-exercise screening
assessment with a stroke neurologist [21]. If deemed only suitable for “sedentary” activity,
the participant was excluded. Study staff then conducted cognitive screening using the
Telephone Interview for Cognitive Status (TICS) [22], with those scoring <19 excluded. The
pilot study was approved by the Tasmanian Human Research Ethics Committee (H0017731
and H27593). The participants provided written informed consent before participation.

Pre-Program and Follow-Up Assessments

The participants completed a detailed health assessment with the study nurse before
the program, and then 1 and 6 weeks after the program. The assessment involved baseline
measurement of lifestyle (diet, physical activity, and smoking), stroke knowledge, health-
related quality of life (AQoL8D), psychological well-being (Patient Health Questionnaire),
fatigue, and biomedical risk factors (e.g., functional capacity, blood pressure, weight,
lipids—see Supplementary Table S2). If the participant elected to have a support person
attend the education component of the program, the support person completed an abridged
pre-program assessment. At 1 and 6 weeks, additional data were collected on satisfaction
and the self-reported impact of the program. All the data were collected electronically
in REDCap.

7-Week Program: Exercise Component

Individual exercise programs were planned by an exercise physiologist, physiother-
apist, and, if necessary, a neurologist. Sessions comprised a 15 min warm-up, a 30 min
low- to moderate-intensity aerobic and strength training exercise circuit, and a 15 min cool
down. Full details are provided in the supplement (Supplementary Table S3). Heart rate
and self-reported exertion were monitored during the exercise sessions [23]. Any adverse
events during the exercise sessions were recorded using a standard form.

7-Week Program: Education Component

The study nurse led the education sessions (see Supplementary Table S4) using existing
Stroke Foundation resources, which were adapted to the needs of the attendees. Open
questions were used to facilitate discussion between group members. The sessions also
encouraged the use of the Stroke Foundation’s EnableMe website to identify and track
goals for individual attendees.

2.2.3. Evaluation of Program Feasibility, Acceptability, and Effectiveness

We evaluated the program in terms of feasibility and acceptability, as well as a pre-
liminary examination of the effectiveness of the program on health-related outcomes,
acknowledging the small sample size of this pilot study.
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Feasibility was assessed by the numbers screened, excluded, beginning, and finishing
the program. Acceptability was examined using a descriptive analysis of survey questions
related to the program at 1 week after the program concluded.

Evaluation of the potential effectiveness of the program on outcomes was examined
using paired Student’s t-tests or Fisher’s exact tests to compare means or proportions
between time points before and 6 weeks after the program. We also used a historical control
group from an observational study of physical activity after stroke in 2015–16 in the same
population to undertake exploratory analyses of program effectiveness [24]. Common
outcomes between the studies were the 6 min walk test and the fatigue assessment scale. As
the measure of symptoms of depression in the historical study differed from our study, the
scores were converted to z scores for analysis. We estimated the average treatment effect
(ATE) and average treatment effect on the treated (ATET) by propensity score matching
(1:2) with age and sex using programs ‘teffects’ and ‘psmatch’. Difference analyses were
also used to estimate the effect of program participation by comparing the change in mean
from baseline to follow-up between groups with propensity score matching. Complete case
analysis was used. The analysis was performed using STATA 17 (StataCorp LLC, College
Station, TX, USA).

3. Results

3.1. Program Co-Design

Nine participants attended the lived experience workshop (five people who were
living with stroke, three spouses, and one person who had attended the local cardiac
rehabilitation program), and eight people attended the health professional workshop
(a pharmacist, a general practitioner, an aged care nurse, a neurologist, an exercise physiol-
ogist, a cardiac rehabilitation nurse, an occupational therapist, and a representative from
the Heart Foundation).

The data produced through the two focus groups were combined for purposes of
analysis. From the thematic analysis of the data, we identified two primary themes:
‘existing post-stroke care’ and ‘adapted cardiac rehabilitation program considerations’,
along with subthemes, as described below.

3.1.1. Theme One: Existing Post-Stroke Care
Sub-Theme One: Isolation and Limited Support following Stroke

People with lived experience of stroke or cardiac disease and their supporters reported
feeling isolated following discharge from the hospital system, and that ongoing support
was lacking.

Health professionals highlighted delays for routine medical specialist follow-ups of
up to three months due to waiting lists. Survivors of stroke were routinely provided with
an information pack in the hospital with information developed by the Stroke Foundation.
However, stroke survivors found this information overwhelming, given the acuity of their
condition, and would have appreciated it if someone had discussed the information pack
with them. Health professionals preferred to tailor information to the individual needs of
each stroke survivor but reported that it was difficult to predict those needs during the
period of hospitalisation.

Sub-Theme Two: Risk Factor Management

Survivors of stroke could not recall any specific discussions about managing risk
factors that increased the risk of a subsequent stroke. Health professionals speculated
that people with mild stroke or those who recovered fully might “trivialise their stroke”
and return to previous lifestyle habits. Health professionals expressed concern that, after
hospital discharge, consistency in the medical management of risk factors, such as high
blood pressure, was made more difficult due to breakdowns in communication across
the continuum of care. This continuum was complex for many people, involving transi-
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tions from the acute hospital to inpatient rehabilitation, and then to primary care in the
community (under the auspices of a general practitioner).

3.1.2. Theme Two: Adapted CR Program Considerations
Sub-Theme One: Benefits

People with lived experience were overwhelmingly supportive of a program they
could attend following stroke. The primary benefit they identified was meeting peers
who had experienced stroke, as well as ameliorating isolation experienced after stroke.
Health professionals recognised that “a support network is invaluable in the early recovery
phase”, although some were surprised that peer support was such a strong focus for people
following a stroke. Survivors of stroke and their caregivers valued a point of human contact
in a program who could answer any questions.

Sub-Theme Two: Processes

The processes associated with cardiac rehabilitation, such as referral pathways, which
would need to be adapted to suit people with stroke, were discussed. Concerns were raised
regarding not overburdening stroke survivors too soon after their stroke, as well as not
conflicting with a process of stroke rehabilitation taking place in hospital or community
settings. Participants suggested that the timing of referral to the program would need
to be carefully considered to optimally fit within the overall continuum of care of the
stroke survivor. One suggestion, by a health professional, was for referral to take place
after discharge from the stroke rehabilitation process. Another suggested that a referral
mechanism was needed that accounted for the vast number of points within the continuum
of care from which a referral to the program could potentially come. The need to promote
the program to referrers, as well as stroke survivors, was emphasised.

Another process that was discussed was that of assessment and the need for appro-
priate program inclusion and exclusion criteria. Additionally, it was suggested that the
prescription of a tailored, rather than generic, exercise program would require an assess-
ment of the specific physical issues of the individual stroke survivor by an appropriate
allied health professional.

Sub-Theme Three: Format

People with lived experience of stroke were emphatic that any group needed to be
“very informal” and focused on life experiences and peer-to-peer learning, rather than
didactic in style. People with lived experience of stroke suggested that having written
materials to take home with them would assist in retaining information, acknowledging that
their cognitive function and memory could be compromised following stroke. Educational
material would ideally be developed by a multidisciplinary team, who may not need to be
involved after the development phase. The inclusion of carers in the education component
was acknowledged as important by health professionals, survivors of stroke, and the
carers themselves, who were also seeking sources of peer support. In terms of length, it
was suggested that six weeks (the length of the current cardiac rehabilitation program
at the hospital) would be too short to effect behaviour change, and so a longer program,
potentially including intermittent follow-up, was favoured. It was suggested that nurses
could be program facilitators but with professional input for the exercise component from
physiotherapists or exercise physiologists. In terms of participants, people with lived
experience of stroke advocated that stroke survivors with mobility limitations could attend
the program. Health professionals suggested that clustering participants into cohorts, based
on shared functional impacts, or age, could allow a “targeted approach to the program”,
but there was no consensus reached on this point. People with lived experience suggested
that the program could serve as a common point of case coordination and provide referrals,
as needed, to other services.
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Sub-Theme Four: Content

People with lived experience of stroke or cardiac disease felt that the inclusion of
exercise in the rehabilitation program was “a terrific idea”. Health professionals, how-
ever, raised concerns regarding the variability of physical function following stroke, and
about exercise prescription. One concern was not wanting to provide exercises that were
different to those being prescribed by the providers of stroke rehabilitation, due to the
potential to confuse the patient or work at cross-purposes. One health professional felt
that “targeted therapy” should be the purview of stroke rehabilitation, not a modified
cardiac rehabilitation program. In contrast, another health professional felt stroke survivors
should be prescribed an individualised program, despite the challenges of delivering that
with supervision in a group environment. This issue also prompted the suggestion that
exercise-focused allied health professionals would need to be involved in the program.

People with lived experience of stroke and health professionals identified the im-
portance of addressing the impact of stroke on mental health and how this can, in turn,
impact recovery. Stroke survivors suggested that this topic was not well covered during
hospital admission despite its importance, and so should be included in a stroke-adapted
cardiac rehabilitation program. People with lived experience of stroke also suggested that a
modified cardiac rehabilitation program should emphasise that stroke is a “chronic disease”
with effects that can last “the rest of your life”.

A person who had previously completed the local cardiac rehabilitation program
described how it covered “cardio health”, including the role of smoking, drinking, obesity,
and genetics. These were considered suitable topics for the lifestyle education component
by people with lived experience, although they preferred an informal, peer-to-peer format.

3.2. Program Delivery and Evaluation

Of the 23 people approached to participate in the study, 10 (43%) participated in two
groups of 5 people (Figure 2). Only two participants invited a support person to participate
in the program. Only one support person completed both the baseline and follow-up
assessments, so the results are not presented here. The reasons for non-participation in-
cluded returning to work, non-response to contact, and not being interested in participating.
Completion of each week of the program varied between 100% and 60% across the two
groups. The characteristics of the participants are shown in Table 1.

Table 1. Characteristics of participants at baseline (n = 10) in the CARESS program.

n/Mean %/sd

Age (years) mean (SD) 66.5 9.12
Sex

Men 7 70
Women 3 30

Type of stroke
Ischaemic 10 100
Haemorrhagic -

Time from stroke (weeks) 12.47 6.98
BMI 29.8 5.63
Lifetime smoking > 100 cigarettes

No 3 30
Yes 7 70

Current smoker
No 10 100
Yes 0 0

History of hypertension
No 1 10
Yes 9 90
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Table 1. Cont.

n/Mean %/sd

Hypercholesterolaemia
No 3 30
Yes 7 70

Diabetes
No 9 90
Yes 1 10

Atrial fibrillation
No 9 90
Yes 1 10

 
Figure 2. Flow chart of participation in CARESS pilot program.

Satisfaction and impact were rated highly by participants at 1 week after program
completion (n = 8, 80% completed assessment, Table 2). All the participants recommended
the program to others and agreed/strongly agreed that the program helped them to
learn about their health and encouraged them to take better care of themselves and make
lifestyle changes.
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Table 2. Satisfaction and impact of CARESS program reported 1 week after completion.

Satisfaction with Program N Mean (SD)/%

How would you rate this program?
(1 = worst possible program, 10 = best possible program) 8 8.6 (0.77)

Would you recommend this program to other people who have had
a stroke?

Yes 8 100%
No 0 0%

Overall, how satisfied were you with the program?
(1= very satisfied, 5 = very unsatisfied) 8 1.12 (0.35)

Impact of program
The program helped me to understand my health issues
(1 = strongly agree, 5 = strongly disagree) 8 1.37 (0.51)

Strongly agree/agree 8 100%
Disagree/strongly disagree 0 0

The program helped me to learn ways to take better care of myself
(1 = strongly agree, 5 = strongly disagree) 8 1.25 (0.46)

Strongly agree/agree 8 100%
Disagree/strongly disagree 0 0

Knowledge about stroke increased from baseline to follow-up at 1 or 6 weeks after
program completion (Supplementary Table S5). For example, the proportion correctly
reporting stroke risk factors increased from baseline to 1 and 6 weeks, including for high
blood pressure (20% baseline, 88% 6-week follow-up); smoking (50% baseline; 63% 6-week
follow-up); and overweight (40% baseline; 63% 6-week follow-up). Compared to before
the program, a greater proportion of people also identified the FAST signs and stated they
would call an ambulance if having stroke symptoms.

There was some evidence that the program was associated with positive improvements
in health outcomes (Table 3). In analyses comparing baseline to 6 weeks after the program,
some positive changes in quality of life, fatigue, symptoms of depression, functional
capacity, and fruit and vegetable intake were observed, although these did not reach
statistical significance. There was a slight increase in systolic and diastolic blood pressures
but no change in total cholesterol, body mass index or grip strength from baseline to
follow-up.

Table 3. Comparison of functional capacity, fatigue, and symptoms of depression between CARESS
program participants (n = 7) and historical controls (n = 14) with propensity score matching on age
and sex.

Average Treatment Effects Analysis
Difference-in-Differences (DID) Analysis

Program Participants Historical Controls

ATE
(95% CI)

ATET
(95% CI)

Baseline Mean
(95% CI)

Follow-Up
Difference

Mean
(95% CI)

Baseline Mean
(95% CI)

Follow-Up
Difference

Mean
(95% CI)

DiD
(95% CI)

6 min walk test
(meters) 139 (44, 234) * 117 (−25, 262) 350 (153, 547) 117 (−69, 304) 337.3 (209, 466) 66 (−10, 143) 51 (−215, 317)

Fatigue −5 (−9, −1) * −4 (−9, 2) 22 (13, 30) −4 (−9, 2) 19 (13, 25) 2 (−4, 7) −5 (16, 5)
Symptoms of

depression
z-scores

−0.8 (−1.8, 0.2) −0.5 (−1.3, 0.4) −0.1 (−1.1, 1.1) −0.7 (−1.3, −1.5) −0.4 (−0.7, −0.1) 0.1 (−0.4, 0.8) −0.9 (−2.2, 0.5)

* p < 0.05.

The program findings were also compared to a historical control group of 31 people
from an observational study in the same region (see online Supplementary Table S6 for
characteristics). Propensity score matching with age and sex was performed to compare the
outcomes of program participants (n = 7) with historical controls (n = 14). These analyses
demonstrated that the program participants had improvements in functional capacity on
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the 6 min walk test, fatigue levels, and depression symptoms compared to the historical
controls (Table 4).

Table 4. Health outcomes before and 6 weeks after the CARESS program.

Baseline 6-Week Follow-Up

Outcome Measure n/Mean %/sd n/Mean %/sd p-Value

Quality of Life (AQoL) utility score 0.74 0.21 0.84 0.12 0.25
Balance test mean (SD) 24.7 3.40 22.3 5.18 0.26
Symptoms of depression (z-score)
mean (SD) 0.11 1.1 −0.65 1.1 0.19

Fatigue score mean (SD) 22.1 8.38 18.87 4.51 0.34
6 min walk test (meters) mean (SD) 397.67 169.68 490.12 124.01 0.22
Fruit and vegetable intake per day 0.18

0–1 servings 0 0 0 0
2–3 servings 10 100 6 75
4 or more servings 0 0 2 25

Physical activity MET (min/week) 3326.5 4692.77 3174.85 3562.45 0.94
Body mass index 30.86 6.36 30.79 6.03 0.88
Grip strength

Right 31.42 13.00 32.22 12.55 0.55
Left 26.39 11.44 26.46 13.86 0.97

Total cholesterol (mmol/L) 3.1 0.44 3.1 0.82 0.88
Systolic blood pressure (mmHg) 128.4 15.1 138.8 18.0 0.21
Diastolic blood pressure (mmHg) 78.8 15.5 83.7 12.4 0.48

4. Discussion

We successfully co-designed and piloted a modified cardiac rehabilitation program to
enhance risk factor management after stroke. In accordance with the evidence base and the
co-design process, the exercise completed in our program was tailored and delivered by
allied health professionals who progressed the exercise over the program. It was designed
to result in physiological changes that modify known risk factors. Similarly, the education
and discussion in the program were designed to begin behavioural changes and improve
psychological well-being. The program was feasible and acceptable in a non-randomised
pilot study based in a single tertiary hospital. The exploratory analyses showed potentially
positive changes in health outcomes 6 weeks after the program when compared to a
historical control group.

Compared with pre-program participation, small but positive associations with im-
proved quality of life, fatigue, symptoms of depression, functional capacity, and stroke
knowledge were found. Importantly, we were able to use a historical control group to show
that changes in fatigue, depression symptoms, and functional capacity were greater than
those seen in the usual recovery phase without program participation [24]. Our findings,
albeit in a small sample from one hospital network, are supported by a growing body
of literature demonstrating the benefits of similar, multimodal programs on a range of
cardiovascular risk factors [25–29]. Recent cohort studies provide preliminary evidence
that a modified cardiac rehabilitation program can decrease mortality, hospital readmis-
sions, and subsequent strokes among stroke survivors [30,31]. Participation in these types
of programs has been shown to increase participants’ self-efficacy, coping and resilience,
albeit in cardiac populations [32,33], which potentially has a compounding effect on both
cardiovascular health and general well-being, resulting in greater outcomes than the sum
of the individual components.

An important feature of the program was the use of co-design, including people with
lived experience of stroke and health professionals. Co-design assisted with practical
aspects of program design and delivery and provided insights into the potential wider
benefits of such a program. Among people with lived experience of stroke, a strong
rationale for this type of group program was that it could ameliorate isolation, provide a

113



Healthcare 2024, 12, 776

source of peer support, and be a centralised point of contact for the stroke survivor. The
co-design process was confirmatory in terms of discussion highlighting the fragmented care
people with stroke were receiving when returning to the community, the lack of guidance
on risk factors and the importance of other aspects of recovery, including mental health,
which has also been found in quantitative studies [9,10].

Given the strong rationale for this type of program, including existing evidence of
effectiveness, the next steps could be a hybrid implementation and effectiveness trial [34].
The very high rating of program satisfaction, attendance, and perceived impact support
this approach. One reason for us proposing this type of program and working together
with the existing team who deliver a similar program to people with cardiac disease was
that, theoretically, implementation should be more straightforward. However, as noted
by others, many barriers exist to the implementation of new programs as well as the
integration of people with stroke into existing programs [15,35]. Among these barriers,
funding for such a program is particularly problematic. While all hospital networks with
stroke units fund comprehensive rehabilitation services focused on recovery of function,
we are aware of very few that fund this type of program focused on more holistic aspects
of ‘recovery’. It appears inequitable to have hundreds of state-funded services across the
country seemingly directed at all cardiac patients while, for people with stroke, it is only
those with physical limitations—approximately 50%—who can access state-funded care
through rehabilitation services. Difficulties related to the division of care between hospitals,
which are state-funded, and primary or community care, which is federally funded, likely
contribute to this issue [36].

The limitations of the pilot study include the small number of participants from a single
centre. This was overcome to some extent by using the historical control group to compare
outcomes over time. The characteristics of the sample show they were younger, more often
male and with worse co-morbidities than other similar post-stroke populations [37]. The
study was based at one hospital site, limiting external validity; however, it is the only
hospital with a stroke unit in the region, meaning the patients who attend that hospital are
representative of the broader community. The co-design process included people with lived
experience and health professionals guided by an experienced facilitator; however, the
groups were small and, if repeated with further groups, may have yielded different results.
The study was conducted prior to the COVID-19 pandemic. Care for people with stroke,
and other conditions, within the hospital system has changed considerably since then,
with face-to-face and group programs suspended [38]. We did not have a comprehensive
assessment of all important outcomes for people who have had a stroke. For example, we
assessed symptoms of depression but not other psychological factors such as stress, anxiety,
or coping. While we intended to recruit support people, only one such person participated,
so we could not do any meaningful analyses. However, the inclusion of support people
was noted to be important during the co-design, so future studies or programs should
include this group to potentially assist with the high burden they experience [39]. The main
strengths of the study were the use of co-design and the leveraging of an existing model of
health care within the hospital system.

5. Conclusions

We found that a co-designed program in one hospital for people after stroke modelled
on cardiac rehabilitation was feasible, acceptable, and associated with small but positive
changes in outcomes important for people after stroke. Future studies should focus on
expanding the evidence base for the effectiveness and implementation of such programs.

Supplementary Materials: The following supporting information can be downloaded at:
https://www.mdpi.com/article/10.3390/healthcare12070776/s1, Table S1, questions used for co-
design workshops; Table S2, assessments undertaken before, 1 week, and 6 weeks after the program;
Table S3, recommended aerobic and resistance training exercises in CARESS program; Table S4, group
discussion topics informed by co-design workshops; Table S5, stroke knowledge before and after
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CARESS program completion; Table S6, characteristics of historical control group. References [40–46]
are cited in the supplementary materials.
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Abstract: Background: Identifying the factors that impact self-management is crucial, as
elderly stroke survivors frequently face challenges in self-management. Self-efficacy and
behavioral decision-making are reported as influencing factors of self-management, but
their relationship within the elderly population remains unconfirmed. This study aimed to
explore whether self-efficacy impacts self-management through the mediating role of behav-
ioral decision-making among elderly stroke survivors. Methods: A cross-sectional design
and convenience sampling method were used in this study. A total of 291 elderly stroke
survivors were recruited from a tertiary hospital in Henan Province, China, between March
and July of 2024. Questionnaires were distributed to collect sociodemographic, self-efficacy,
behavioral decision-making, and self-management data. A path analysis and correlation
analysis were used to analyze the data. This study adhered to the Strengthening the Report-
ing of Observational Studies in Epidemiology (STROBE) guidelines. Results: Elderly stroke
survivors reported having a moderate level of self-management. There was a positive
correlation between self-efficacy, behavioral decision-making, and self-management (all
p < 0.01). The mediation model indicated that behavioral decision-making mediated the
association of self-efficacy and self-management in the regression model (95% CI 0.03 to
0.14), and the effect value was 0.08. It was also confirmed that behavioral decision-making
mediated the impact of self-efficacy and self-management, accounting for 25.81% of the
total effect. Conclusion: Self-efficacy is not solely a key factor influencing self-management
in elderly stroke survivors, but it also improves their self-management behaviors by facili-
tating behavioral decision-making. As a result, healthcare professionals should consider
self-efficacy and behavioral decision-making as crucial elements for assessing elderly stroke
survivors during discharge and follow-up.

Keywords: stroke; self-efficacy; behavioral decision-making; self-management

1. Introduction

The latest Global Burden of Disease (GBD) report indicates that the number of global
stroke cases has surpassed a notably high 93 million [1]. China has the largest number of
stroke survivors in this statistic, and the number of stroke survivors exceeds 28 million [1].
Among these stroke survivors, a substantial proportion, accounting for 50.81%, is over
60 years old [2]. In other words, the proportion of elderly stroke survivors in China
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exceeds more than 14 million. Furthermore, with the continuous acceleration of the aging
population in the past decade in China, the number of elderly stroke survivors has been
increasing [3]. Therefore, it is pertinent for researchers to focus on elderly stroke survivors.

The advancement in medical care and healthcare has led to the early detection and
rapid treatment of stroke, thus reducing morbidity and mortality rates among stroke
survivors. However, most stroke survivors, especially the elderly with multiple chronic
diseases, cognitive impairment, and poor daily living activity, often face significant chal-
lenges in disease management and rehabilitation after returning home [4,5]. In addition,
advanced age has also been proven to be a risk factor for post-stroke depression [6] and
post-stroke fatigue [7]. Therefore, we may deduce that disease management for elderly
stroke survivors is quite challenging.

Self-management has been identified as a crucial model for elderly care [8]. The
components of self-management post-stroke have been delineated as follows: disease
management, safe medication practices, diet management, daily living management, reha-
bilitation exercises, and so on [9]. However, a previous study has found that elderly stroke
survivors have a lower level of self-management [10]. Exploring the factors influencing
self-management among elderly stroke survivors is essential for designing interventions to
improve their self-management.

Self-efficacy refers to an individual’s judgment of their own ability to organize and
execute the action processes required to achieve specific behavioral goals [11]. Stroke
survivors with higher self-efficacy tend to have stronger motivation and engage in self-
management more effectively [12]. Given that elderly stroke survivors often experience
diminished physical function and lower self-efficacy compared with younger patients [13],
the relationship between self-efficacy and self-management is particularly critical.

Additionally, behavioral decision-making is another important factor influencing
stroke self-management. The process of behavioral change relies on scientific decision-
making [14]. Behavioral decision-making is an interdisciplinary concept that originated
from the behavioral decision theory established by Edwards in the 1950s [15]. Our research
team previously explored the behavioral decision-making of stroke survivors [16], defining
stroke behavioral decision-making as the process by which stroke survivors, under the
influence of social, economic, and cultural environments, comprehensively weigh their own
needs, expectations, and environmental factors. Guo et al. [17] indicated that elderly stroke
survivors rarely make proactive rehabilitation decisions in the early stages of recovery.

A meta-analysis has found that self-efficacy is an important variable in health decision-
making [18]. Our research group previously integrated a literature review, qualitative
research, and theoretical analysis to preliminarily construct a situational theoretical Re-
currence Risk Perception and Behavioral Decision Model in stroke survivors [16], which
was in alignment with a subsequent study [19]. This model can guide how behavioral
surveys are conducted among stroke survivors. It found that stroke survivors undergo
a series of internal decision-making processes when they decide to adopt healthy behav-
iors. Moreover, the process of behavioral decision-making is affected by self-efficacy [16].
Therefore, we speculate that the self-efficacy of elderly stroke survivors will influence
self-management by affecting behavioral decision-making. Previous studies have only
explored the relationships between two variables [12,18,20]. However, the relationship
between these three variables is not yet clear, especially in the population of elderly stroke
survivors. Therefore, our study aimed to explore the relationships between self-efficacy,
behavioral decision-making, and self-management among elderly stroke survivors, guided
by the stroke behavioral decision-making model. In addition, this study will provide new
perspectives for developing behavioral management measures for elderly stroke survivors.
The research hypotheses are as follows, as shown in Figure 1:
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Figure 1. The hypothesis model of self-efficacy, behavioral decision-making, and self-management in
elderly stroke survivors.

Hypothesis 1. Self-efficacy is positively correlated with self-management.

Hypothesis 2. Self-efficacy is positively associated with decision-making.

Hypothesis 3. Behavioral decision-making positively and significantly relates to self-management.

Hypothesis 4. Behavioral decision-making partially mediates the relationships between self-efficacy
and self-management.

2. Materials and Methods

2.1. Design

This was a cross-sectional study, and convenience sampling was used. We followed
the guidelines for Strengthening the Reporting of Observational Studies in Epidemiology
(STROBE, see Supplementary Materials).

2.2. Sample

This study was conducted among hospitalized stroke survivors at a tertiary hospital
in Luoyang, Henan Province, China. Eligible elderly stroke survivors who complied
with this study’s inclusion criteria were invited to participate in this voluntary study.
Inclusion criteria for elderly stroke survivors comprised the following: (a) over 60 years
old; (b) diagnosed with stroke by MRI or CT [21]; (c) in the stages of recovery from stroke;
and (d) exhibited normal language abilities (Token Test score ≥ 17) and cognitive function
(Mini-Mental State Examination, MMSE score ≥ 27). Exclusion criteria for elderly stroke
survivors comprised the following: (a) having severe cardiac, liver, or renal dysfunction or
other malignant tumors or (b) having a history of serious mental illness or a family history
of serious mental illness.

According to Liu [22], the sample size was 5–10 times greater than the number of
independent variables. There were 26 variables included in this study, which were as
follows: 12 general information questions, 7 dimensions of the stroke self-management
scale, 2 dimensions of the stroke self-efficacy questionnaire, and 4 dimensions of the
behavioral decision-making scale for stroke survivors. The modified Rankin scale was also
used. Considering that 10% of questionnaires were invalid, the minimum sample size of
this study was 288 stroke survivors; hence, a sample size of 291 met the requirement for
testing the hypothesis models.

2.3. Measurements
2.3.1. General Information Questionnaire

A demographic and disease-specific data questionnaire was designed and used to
collect information on gender, age, marriage, residential area, working state, educational
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level, number of strokes, duration of stroke, family history of stroke, type of stroke, number
of chronic diseases, and activity of daily living (ADL).

2.3.2. The Modified Rankin Scale (MRS)

The modified Rankin scale was developed by Rankin [23] in 1957 for assessing the
neurological recovery of stroke survivors. It consists of six levels with a total score ranging
from 0 to 5, where a score of 0 indicates no symptoms and no assistance required, while a
score of 5 signifies severe disability and complete dependence on others for assistance. A
score less than 3 indicates a favorable prognosis, and a score of 3 or above suggests a poor
prognosis [24]. The Cronbach’s alpha value of this scale is 0.773.

2.3.3. The Stroke Self-Management Scale (SSMS)

The stroke self-management scale was developed by Wang et al. [25] in 2013. It
includes 7 dimensions and 50 items, which are disease management (11 items), safe med-
ication management (5 items), dietary management (8 items), daily living management
(8 items), emotion management (5 items), social functioning and interpersonal management
(6 items), and rehabilitation exercise management (7 items). It is a 5-point Likert scale.
The total score ranges from 50 to 250 points. Higher scale scores mean higher levels of
self-management. The Cronbach’s alpha value of the SSMS is 0.874.

2.3.4. The Stroke Self-Efficacy Questionnaire (SSEQ)

The stroke self-efficacy questionnaire was developed by Jones et al. [26] in 2008. This
questionnaire comprises 2 dimensions: movement (8 items) and self-management (5 items).
Each item is rated on an 11-point Likert scale ranging from 0 (‘little confidence’) to 10
(‘strong confidence’). Li [27] revised the SSEQ into a Chinese version and deleted 2 items
in 2015. The total score ranges from 0 to 110 points. Higher scale scores mean higher levels
of self-efficacy. The Cronbach’s alpha value of the SSEQ is 0.969.

2.3.5. The Behavioral Decision-Making Scale for Stroke Patients

The behavioral decision-making scale for stroke patients was developed by Lin et al. [28]
in 2022. It is divided into four dimensions and consists of 29 items: behavioral change
motivation (10 items), behavioral change intention (9 items), decision-making factors
(5 items), and decisional balance (5 items). It is a 5-point Likert scale ranging from 1 (‘little
agreement’) to 5 (‘strong agreement’). The total score ranges from 30 to 150 points. The
higher the score, the higher the level of behavioral decision-making in stroke survivors,
and the easier it is to trigger healthy behavioral decisions, resulting in healthy behaviors.
The Cronbach’s alpha value of this scale is 0.934.

2.4. Data Collection

Data collection spanned from 10 March 2024 to 15 July 2024. This research involved
two trained assistants who were responsible for enrolling stroke survivors for in-person
interviews. Patient identification was facilitated through medical records and hospital
databases, with confirmation by the principal investigator. For this pre-testing phase,
5 stroke survivors who had only completed elementary school were selected. The assistants
meticulously checked the questionnaires for any ambiguities or points needing clarification.
Their insights led to modifications to ensure clear understanding and accurate responses
to the survey questions in the main study. Prospective participants were briefed on this
study’s objectives and provided with informed consent before participation. Upon granting
written approval of the survey, 300 individuals received a set of questionnaires to complete.
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2.5. Ethical Considerations

The experimental protocol in this study was approved by the Zhengzhou University
ethics committee in China (approval number: ZZURIB2021-115) in 2021, and all methods
were conducted following relevant guidelines and regulations. All participants gave
written informed consent.

2.6. Data Analysis

A statistical analysis was conducted using SPSS version 26.0, focusing on descriptive
statistics. Samples with missing data exceeding 10% were discarded. Upon conducting
the Kolmogorov–Smirnov test, it was determined that the scores of self-management in
this research did not adhere to a normal distribution. Consequently, these non-normally
distributed figures were characterized using the median and the interquartile range. For
categorical data, representation was conducted through counts and their corresponding
percentages. The Mann–Whitney U test and the Kruskal–Wallis test were used to assess
differences in self-management across demographic characteristics. Spearman correlation
was used to examine the associations between self-efficacy, behavioral decision-making,
and self-management. Model 4 in the SPSS 26.0 macros program PROCESS compiled by
Hayes [29] was used to construct the mediation model with 5000 bootstrap samples.

3. Results

3.1. Common Method Bias

The results showed that 16 factors with an eigenvalue greater than 1 were co-
precipitated, and the variance explained by the first factor was 24.91%, which was less than
the critical standard of 40%, indicating that the common method deviation of this study
was not significant.

3.2. Demographic Characteristics

This study recruited 300 stroke survivors, and nine questionnaires were excluded due
to non-response to some questions. A total of 291 elderly stroke survivors were included,
resulting in a final valid return rate of 97%. More than 67.01% of elderly stroke survivors
were men. Only 58 (11.2%) survivors in the sample had a university degree or more. In
addition, more than half (59.45%) of elderly stroke survivors had at least one chronic
disease comorbidity. Comparative analyses of self-management based on demographic
characteristics showed no statistically significant differences in self-management scores
with respect to marriage, educational level, duration of stroke, family history of stroke,
mRS, and ADL. Furthermore, gender, residential area, working state, the number of strokes,
the type of stroke, and the number of chronic diseases were found to have statistically
significant differences in terms of self-management scores. A comparison of the scales’
scores of survivors who had a stroke with different characteristics is shown in Table 1.
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Table 1. Differences in terms of self-management in demographic factors of elderly stroke survivors
(n = 291).

Variables Category n (%)
Self-Management

[M(P25, P75)]
Z/H

Gender Men 195 (67.01) 174 (157, 193) −2.504 *
Women 96 (32.99) 187.5 (161.25, 209.5)

Marriage Married 259 (89.00) 180 (157, 198) −0.006
Divorced 32 (11.00) 174 (158, 203)

Residential area Rural 108 (37.11) 191 (165, 209.5) −4.288 ***
Urban 183 (62.89) 170 (156, 191.25)

Working state Unemployed 105 (36.08) 184 (163, 201.75) 12.514 **
Pensioner 84 (28.87) 189.5 (149.25, 211.75)
Working 102 (35.05) 164.5 (157, 190.25)

Educational level Primary or below 112 (38.49) 171 (156, 191) −0.010
Junior high school 78 (26.80) 177 (156, 201)

High school 79 (27.15) 186 (161, 198)
University or above 22 (7.56) 208 (182.25, 225.25)

Number of strokes 1 156 (53.60) 188 (162, 200) 9.117 *
2 95 (32.65) 165 (156, 191)

3 or more 40 (13.75) 169 (144, 192)
Duration of stroke <3 months 55 (18.90) 188 (159, 208) 3.988

3 months~ 131 (45.02) 176 (160, 193)
1 year~ 44 (15.12) 172.5 (146.75, 199.75)

3 years or more 61 (20.96) 182 (156.25, 212)
Family history of stroke Yes 58 (19.93) 181 (146.75, 205) −0.344

No 233 (80.07) 177 (159, 197.75)
Type of stroke Ischemic 239 (82.13) 177 (157, 196) −2.043 *

Hemorrhagic 52 (17.87) 189 (162, 208)
mRS (scores) <3 243 (83.51) 184 (158, 198) −1.708

≥3 48 (16.49) 172 (153.25, 185)
Number of chronic diseases 1 16 (5.50) 191 (159.5, 193.75) 15.343 ***

2 173 (59.45) 172 (156, 192.5)
3 56 (19.24) 175 (156.25, 201.5)

4 or more 46 (15.81) 199 (175.5, 212)
ADL 40~ 9 (3.09) 176 (151.5, 207) −0.010

60~ 282 (96.91) 178.5 (158, 198)
Note: * p < 0.05, ** p < 0.01, *** p < 0.001.

3.3. Correlations Among the Main Variables

Spearman’s correlation analysis was used to investigate the correlations among the
three variables of self-efficiency, behavioral decision-making, and self-management. The
results showed that self-efficacy was significantly positively correlated with behavioral
decision-making (r = 0.355, p < 0.01) and self-management (r = 0.408, p < 0.01). Furthermore,
behavioral decision-making was significantly positively correlated with self-management
(r = 0.366, p < 0.01).

3.4. Mediation Model

According to the procedure and steps of mediating effect testing by Wen et al. [30],
firstly, we examined the predictive effects of self-efficacy on self-management. Then, we
used the bootstrap method (with 5000 resamples) to test the mediating role of behavioral
decision-making. We controlled for some general demographic factors (such as gender,
residential area, working state, number of strokes, type of stroke, and number of chronic
diseases). Self-efficacy was positively related to self-management (β = 0.31, t = 6.50,
p < 0.001). After adding a mediating variable, self-efficacy (β = 0.23, t = 4.75, p < 0.001) and
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behavioral decision-making (β = 0.23, t = 4.80, p < 0.001) were positively correlated with
self-management. The results are shown in Table 2. Figure 2 presents the influencing paths
of the mediation model.

Table 2. Testing the mediation effects of behavioral decision-making in terms of the relationship
between self-efficiency and self-management.

Regression Equation Global Fit Index
Significance of Regression

Coefficient

Outcome variable Predictor variable R R2 F B (95% CI) t

Self-management Gender 0.51 0.26 14.21 0.16 (−0.05, 0.37) 1.51
Residential area 0.34 (0.14, 0.54) 3.33 **
Working state −0.17 (−0.29, −0.05) −2.88 **

Number of strokes −0.14 (−0.28, −0.01) −2.02 *
Type of stroke 0.20 (−0.05, 0.46) 1.58

Number of chronic diseases 0.18 (0.06, 0.30) 2.92 **
Self-efficacy 0.31 (0.22, 0.41) 6.50 ***

Behavioral
decision-making Gender 0.41 0.17 14.98 0.28 (0.03, 0.53) 2.19 *

Residential area 0.36 (0.12, 0.60) 2.94 **
Working state −0.01 (−0.15, 0.13) −0.16

Number of strokes 0.18 (0.01, 0.35) 2.12 *
Type of stroke 0.22 (−0.09, 0.52) 1.41

Number of chronic diseases −0.13 (−0.27, 0.02) −1.73
Self-efficacy 0.34 (0.23, 0.46) 5.98 ***

Self-management Gender 0.56 0.32 16.28 0.10 (−0.11, 0.30) 0.94
Residential area 0.26 (0.06, 0.46) 2.58 *
Working state −0.17 (−0.28, −0.06) −2.94 **

Number of strokes −0.19 (−0.32, −0.05) −2.68 **
Type of stroke 0.15 (−0.09, 0.40) 1.23

Number of chronic diseases 0.21 (0.09, 0.33) 3.51 **
Self-efficacy 0.23 (0.14, 0.33) 4.75 ***

Behavioral decision-making 0.23 (0.14, 0.33) 4.80 ***
Note: * p < 0.05, ** p < 0.01, *** p < 0.001. Gender, residential area, working state, number of strokes, type of stroke.

Figure 2. Mediating effects of behavioral decision-making on relationship between self-efficacy
and self-management (*** p < 0.001). Numbers associated with a, b, c, and c′ are unstandardized
regression coefficients. c: total effects of self-efficacy on self-management; c′: direct effects of self-
efficacy on self-management.

To ensure the accuracy of the test, the 95% CI of the mediating effects of behavioral
decision-making was 0.03 to 0.14, which does not contain 0, indicating that the mediating
effects of behavioral decision-making between self-efficacy and self-management were
established, and the effects accounted for 25.81%.
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4. Discussion

This study reported on the influencing factors of self-management among elderly
stroke survivors and the relationships between these factors. To the best of our knowledge,
this is the first study to examine the relationships between self-efficacy, behavioral decision-
making, and self-management. Furthermore, our study expanded the application scope of
the behavioral decision-making model for stroke and validated its applicability within the
elderly stroke survivor population.

Also, the findings of our study indicated that the self-management levels of elderly
stroke survivors were moderately high, which was consistent with previous research [31].
Among them, the daily living management scores for stroke survivors were relatively
high, while the scores for rehabilitation exercise management and disease management
were relatively low. This may be because the vast majority (96.91%) of stroke survivors
in our study had relatively high ADL scores, allowing them to achieve a high level of
self-care in their daily lives. As a result, their daily living management was not significantly
affected by stroke. On the contrary, disease management requires elderly stroke survivors
to quickly adapt to the role of a patient and be able to persist in disease monitoring and
management. However, elderly stroke survivors often experience a decline in memory and
cognitive functions [32,33] due to factors like age, which may lead to forgetfulness or the
insufficient mastery of disease monitoring skills in tasks such as blood pressure and blood
sugar monitoring. In addition, a previous longitudinal study in China found that physical
activity emerged as a significant predictor of decreased daily living activities among older
adults [34], which was consistent with our study. However, elderly stroke survivors are
a high-risk population for frailty [35], falls [36], and sarcopenia [37]. Risk factors such as
frailty and falls can severely impact the ADL of elderly stroke survivors, thereby reducing
their self-efficacy and self-management. Therefore, health professionals should implement
the assessment of these weakness and risk factors in elderly stroke survivors. They should
also provide these individuals with proper guidance and health education to help them
prevent incidents such as falls while participating in exercise and disease management.

Our study indicated that self-efficacy can positively affect self-management among
elderly stroke survivors. This result is consistent with previous research results [12,38,39].
The reasons for this may be that elderly stroke survivors with higher self-efficacy have intrin-
sic motivation, thus having more confidence to engage in self-management behaviors [12].
According to the Health Action Process Approach (HAPA) theory [40], self-efficacy is a
crucial aspect in all stages of behavior changes, whether in the context of the emergence of
behavioral intentions, the execution of behavior, or overcoming difficulties in the process
of behavior. Elderly stroke survivors often have poorer physical function and less confi-
dence in stroke management and rehabilitation. In other words, self-efficacy plays a more
significant role in the rehabilitation process among elderly stroke survivors. Consequently,
healthcare professionals should incorporate self-efficacy into a multifaceted evaluation
framework for elderly stroke survivors to better grasp their disease conditions.

Moreover, our study found that the relationship between self-efficacy and self-
management was also influenced by a mediator, namely behavioral decision-making.
In other words, elderly stroke survivors with higher self-efficacy were shown to have a
higher level of behavioral decision-making, which improved their engagement in self-
management more effectively. This might be because elderly stroke survivors with higher
self-efficacy have more control over their condition [12], which in turn allows them to
have stronger behavioral motivation and intention when making decisions regarding
self-management behaviors. Specifically, elderly stroke survivors are better able to juggle
their own needs and make decisions that are in their best interest, thereby adopting self-
management behaviors more effectively. The role of behavioral decision-making among
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stroke survivors has been confirmed in previous studies [17,41]. Guo et al. [17] found that
the difficulty of behavioral decision-making is a barrier to prompting stroke survivors to
engage in self-management behaviors.

However, behavioral decision-making is an extremely complex process [42]. After
being discharged and returning home, elderly stroke survivors are often overprotected
by caregivers [43] due to their advanced age. This reduces the autonomy and initiative of
elderly stroke survivors in making their own decisions. Therefore, autonomy is paramount
in behavioral decision-making among elderly stroke survivors and in turn crucial for
their behavioral changes. Considering the decline in physical and cognitive abilities of
elderly stroke survivors, to ensure efficient decision-making, the assistance of healthcare
professionals and family members should be utilized while protecting the decision-making
autonomy of elderly stroke survivors. Shared decision-making (SDM) is a patient-centered
model in which doctors and patients share information, discuss options, and make deci-
sions together based on mutual respect and equality [44]. This approach aims to better meet
patients’ needs and improve their treatment experience. American cardiovascular societies
have all endorsed shared decision-making [45]. Healthcare professionals and family mem-
bers should fully take into consideration the preferential needs of elderly stroke survivors
and collaborate synergistically with them to make the most suitable health decisions [46].
Patient Decision Aids (PDAs) [47] are evidence-based tools that provide patients with
decision-relevant information, assist them in weighing the pros and cons, and help them
in making informed decisions. Healthcare professionals can design various decision aids,
such as question prompt lists [48], to help elderly stroke survivors make careful decisions
and reduce decisional conflict. However, it should be noted that the surveyed carried out
by He et al. [20] included 229 stroke survivors and found that elderly stroke survivors have
a higher level of behavioral decision-making compared to middle-aged and younger stroke
survivors. Although this may not directly align with our conventional understanding and
even though the sample size of this study was not large, this is indeed an objective result.
Future research could consider conducting multicenter, large-sample surveys to assess the
behavioral decision-making levels of elderly stroke survivors.

4.1. Clinical Implications

This study offers a new perspective on stroke behavior management. Firstly, the
role of self-efficacy in promoting self-management deserves attention. For elderly stroke
survivors, the establishment of self-efficacy may be more challenging. According to self-
efficacy theory [49], successful experiences are one of the most important ways to gain
self-efficacy. Therefore, healthcare professionals may consider setting gradual rehabilita-
tion goals tailored to the conditions of elderly stroke survivors, allowing them to build
confidence through successful management. Additionally, the significant role of behavioral
decision-making among elderly stroke survivors was proven in our study. Hence, health-
care professionals should convey to the families of elderly stroke survivors the importance
of patients’ independent ability to make decisions with the help of family members [50].

4.2. Limitations

This study has certain limitations. Firstly, it is a cross-sectional study, so we cannot
establish causal relationships between variables. Additionally, the elderly stroke survivors
included in this study had a relatively high ADL level. This may, to some extent, contribute
to Type I errors. Typically, most elderly stroke survivors experience significant functional
impairments following a stroke, resulting in decreased ADL levels and compromised self-
management abilities. Therefore, the generalizability of our study’s findings is limited and
cannot be extended to elderly stroke survivors with lower ADL levels. Moreover, although
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this study adequately considered potential influencing factors, there are some unique
factors affecting the self-management of older adults that were not fully considered, such
as falls and frailty related to the decline in physical function in old age. Future research
could focus on the impact of these factors on the self-efficacy and self-management of
elderly stroke survivors. Lastly, this study concentrated on how the inherent characteristics
of elderly stroke survivors affect their self-management; thus, all the factors examined
pertain to the survivors themselves. Individual behavior is also influenced by family
and societal factors [31]. Consequently, future research will incorporate family and social
elements pertaining to elderly stroke survivors to investigate the multifaceted influences
on behavioral management.

5. Conclusions

This study explored the impact of self-efficacy, behavioral decision-making, and
self-management on stroke survivors. In summary, self-efficacy and behavioral decision-
making are significantly related to self-management. Behavioral decision-making played
a mediation role in the relationship between self-efficacy and self-management among
elderly stroke survivors. Furthermore, this study indicated that elderly stroke survivors
were more likely to adopt behavioral decision-making to improve self-management when
they have higher self-efficacy. These findings suggest a new perspective for healthcare
professionals in elderly stroke behavior management. While enhancing the self-efficacy
levels of elderly stroke survivors, it is also necessary to consider how to assist them in
making behavioral decisions that align with their health rights and interests.
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Abstract: Background: Health literacy can impact comprehension, recall, and implementa-
tion of stroke-related information, especially in the context of cognitive and communication
impairments, cultural-linguistic diversity, or ageing. Yet there are few published lived
experience perspectives to inform tailoring of health information. Objectives: We aimed
to (i) explore perspectives about the impact of health literacy on information needs and
preferences of stroke survivors with diverse characteristics; and (ii) identify ways to bet-
ter tailor information delivery for stroke survivors with low health literacy. Methods:

This qualitative study was conducted using the Ophelia (Optimising Health Literacy and
Access) methodology. First, health literacy information was collected from participants.
Hierarchical cluster analysis was used to identify different health literacy profiles within
the participant sample. Four profiles were identified, from which four case vignettes
were created. Second, focus groups and interviews were conducted to explore the health
information needs and preferences of the case vignettes. Qualitative data were analysed
with reflexive thematic analysis. Results: Nineteen people participated (median (IQR)
age = 65 (49, 69), 10 (53%) female); five used interpreters. Participants represented diverse
socioeconomic, cultural, and stroke-related characteristics, and generally had low health
literacy. Four qualitative themes were generated highlighting the impact of Individual
knowledge, capacity, and beliefs about stroke and health services on people’s capacity to engage
with stroke-related information; Tailoring and personalisation of information delivery to the
patient’s knowledge, capacity, and beliefs; Having a support network to rely on; and patients
Feeling like I am in safe hands of clinicians and services. Conclusions: Findings provide
several important directions for improving accessible stroke information delivery suitable
for people with all levels of health literacy, and to optimise patient understanding, recall,
and implementation of healthcare information.

Healthcare 2025, 13, 541 https://doi.org/10.3390/healthcare13050541
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1. Introduction

Low health literacy, defined as people’s ability to seek, understand, engage with,
and implement health information, is surprisingly prevalent in the general community.
Only 41% of Australian adults have sufficient health literacy to understand and use health
information [1,2]. Low health literacy is particularly common in people with older age,
limited education, and in some culturally and linguistically diverse (CALD) populations
AIHW [2,3]. One in two people with stroke experience cognitive impairment and one
in four have communication impairments [4]. This can further compromise health lit-
eracy and affect comprehension, recall, and effective implementation of health-related
information [5,6]. With low health literacy impacting poorer stroke outcomes including
medication adherence, general health status, and hospital readmission [7], it is incumbent
on health practitioners to provide appropriate health information to support stroke recovery

Organisational literacy, or the health literacy environment, is the degree to which
organisations can acknowledge and accommodate variations in patient health literacy
and thereby support patients to manage their health and navigate the health system.
Proponents of improving organisational literacy, rather than attempting to improve health
literacy, support a “universal precautions” approach to heath communication. Such an
approach requires habitual use of clear communications to improve accessibility of health
information for all people with stroke, regardless of their health literacy [8]. This shifts the
onus of responsibility from the marginalised patient to that of the health service to provide
appropriately tailored stroke care [9]. Health services have a responsibility to support
health literacy [10]; however, to date there is limited evidence that this occurs consistently
in clinical practice. A recent qualitative study of Australian stroke clinicians found that only
60% had received training to support their communication with people with aphasia [11],
and there are gaps between clinicians’ theoretical understanding of information provision
and their actual practice [12]. Although there are lived experience-informed guidelines for
the provision of information for people with stroke [13], adult learning principles are not
always applied by health professionals when providing information [14], and the reading
level of many stroke education materials is too high [15].

Poor organisational health literacy can lead to poor experiences of healthcare and poor
outcomes post-stroke [2]. Therefore, it is incumbent upon stroke services to improve their
awareness of and responsiveness to low health literacy in their service users. To do this, it
is important to include the voices of people with lived experience of stroke to ensure that
service improvements reflect the values and needs of patients. In particular, it is important
to include the voices of people with cognitive and communication difficulties, limited
education, and those from CALD backgrounds, given their increased likelihood of low
health literacy and their frequent exclusion from stroke research [16].

Our study had two main aims. Firstly, we aimed to explore stroke survivors’ per-
spectives on health literacy and how it may impact the information needs and prefer-
ences of people with stroke, including people typically under-represented in stroke re-
search. Secondly, we aimed to identify targets or directions for improving organisational
literacy—i.e., ways to enable stroke services to better tailor information delivery to stroke
survivors with low health literacy, and therefore support their patients to understand and
use stroke information to optimise their outcomes.
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2. Materials and Methods

This qualitative study was conducted in two stages using the Ophelia (Optimising
Health Literacy and Access) methodology [17]. In Stage 1, health literacy information
was collected from participants to create case vignettes that represented their common
characteristics. In Stage 2, focus groups and interviews were conducted about the health
information needs and preferences of the people described in the case vignettes. This article
is a revised and expanded version of a paper entitled “When the Word is Too Big, it’s Just
Too Hard: How can Clinicians Support Patients’ Health Literacy to Improve Recovery after
Stroke?”, which was presented at Stroke 2023, Melbourne, Australia, in August 2023 [18].

2.1. Participants

Inclusion criteria for the study were community-dwelling adults (≥18 years old)
with stroke or transient ischemic attack who attended St Vincent’s Hospital Melbourne
(SVHM) outpatient stroke clinic between January 2021 and February 2022. SVHM is a
public tertiary hospital in inner Melbourne that caters to a broad demographic of the local
multicultural community.

Clinic lists were screened by clinician researchers (CF and LS) and consecutive, eligible
participants were invited to participate via a telephone call or discussion during a stroke
clinic appointment. Purposeful recruitment was undertaken to include people whose
preferred language was not English (especially people from Vietnamese background as
this population was a common user group of interpreter services at SVHM). Potential
participants identified as likely to have aphasia, cognitive impairment, or low English
literacy were offered an Assisted Communication or Easy English version of the Patient
Information and Consent Form, with use of interpreters when required. Participants were
made aware that this research was being conducted with aim of improving stroke services
at SVHM. Further information about the research teams’ interest in the topic was discussed
according to patient interest. Participant recruitment was limited by strict and prolonged
COVID-19 related lockdowns in Melbourne during the data collection period.

2.2. Materials and Procedures

Materials were developed and pilot tested by the multidisciplinary research team, who
had extensive research and clinical experience in stroke recovery, supported communication
(for post-stroke aphasia and cognition difficulties), health literacy, and interpreter services,
and lived experience of stroke.

2.2.1. Stage 1

Electronic health records were reviewed to collect patient data relating to demo-
graphics (gender, age, languages spoken, highest level of education, birth country, living
arrangements, carer support), clinical details of stroke including any description or assess-
ment of language impairment, communication support needs and cognition, and global
disability (modified Rankin score, mRS). Education level was classified as follows: did
not complete primary school, completed primary school, completed secondary school,
certificate/apprenticeship/diploma, degree, or post-graduate qualification. Observed com-
munication or cognition impairments were also noted during participant interviews that
were conducted by researcher CF, an experienced stroke clinician.

Socioeconomic status was categorised based on postcode of home address using the
Index of Relative Socio-economic Advantage and Disadvantage, (1 = most disadvantaged,
5 = most advantaged) ABS [19]. Lower scores indicate relatively greater disadvantage and
a lack of advantage in general. For example, an area could have a low score if there are
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many households with low incomes, or many people in unskilled occupations, and a few
households with high incomes, or few people in skilled occupations.

Structured interviews, developed collaboratively by the research team, were con-
ducted to collect information not available in medical records, and participant data relating
to health literacy, global disability (modified Rankin score, mRS), stroke-related informa-
tion needs, and knowledge of stroke and secondary stroke prevention. Interviews were
undertaken in person, via telephone or via telehealth, depending on patient preference and
COVID-19 pandemic restrictions. Interviews were conducted by author CF (an experienced
stroke clinician and researcher) between December 2021 and March 2022. Interpreters were
used as required. Participants were offered breaks during the interview and interviews
were conducted across two sessions, if needed.

Formal cognitive assessment using the Oxford Cognitive Screen (Australian version,
OCS-AU) was planned; however, due to challenges with telehealth administration during
the pandemic, this was not conducted.

Health literacy was evaluated using the Health Literacy Questionnaire (HLQ) [20] and
the Brief Health Literacy Screening Tool (BRIEF) [21]. The HLQ measures health literacy
across nine independent scales, each measuring a different aspect of health literacy. The
HLQ is considered highly reliable (composite reliability ranges from 0.8 to 0.9) [22] and is
widely used, including in populations with cardiovascular disease [23]. Five HLQ scales
were used for this study: Scale 2, Having sufficient information to manage my health;
Scale 3, Actively managing my health; Scale 4, Social support for health; Scale 6, Ability to
actively engage with healthcare providers; and Scale 7, Navigating the healthcare system.
Scales 2, 3, and 4 are answered using a 4-point Likert scale (range 1–4) and scales 6 and
7 answered using a 5-point Likert scale (range 1–5). The Brief Health Literacy Screening
Tool (BRIEF) [24] is a 4-item measure (range 1–20) that captures people’s functional health
literacy (i.e., the ability to read and understand written information). The instrument has
been widely used across different health conditions, including stroke [25].

2.2.2. Stage 2

Using HLQ data collected in Stage 1, four different groupings (“clusters”) of partici-
pants were identified, each representing a different health literacy profile within the sample
(see Section 2.3 for detail). Brief case vignettes were then developed representing the four
participant clusters. An example vignette is contained in Table 1; the remaining three
vignettes are Supplementary Files. The vignettes were then used to guide discussions in
the Stage 2 focus groups and interviews.

Participants were invited to attend small focus groups. Focus groups were conducted
in June 2022 via Zoom by DW (experienced clinical neuropsychologist, group facilitator,
and qualitative researcher), AB (experienced health literacy researcher), and CF (clinician
researcher), all of whom are female. Each group commenced with a brief introduction
about the interviewing team and the aims of the project, which were (1) to improve the way
stroke services were delivered at both SVHM and more broadly, and (2) to make it easier
for survivors of stroke to understand and use information about their health. Participants
were also provided with the opportunity to introduce themselves. Using PowerPoint
slides and a verbal description, participants were presented with 1–2 vignettes (see Table 1)
which best represented the experiences of the group. Participants were then asked a series
of questions about how stroke services could meet the needs of the ”character” in the
vignette. Questions included (i) “Does this sound like someone you know, or something
you may have experienced?”, (ii) “What things might make it difficult for [character] to find,
understand, and use information about [their] stroke?”, (iii) “What strengths does she have
to help her make changes?”, and (iv) “What could our health service do to make things
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easier/better for [character]?” The group facilitators encouraged all participants to share
their views and ensured that everyone had the chance to do so either verbally or in the
Zoom chat. Communication support strategies, such as slowed pace of speech, repetition,
paraphrasing, and reflective summaries of participants’ comments to confirm their meaning,
were used by facilitators as required. Interviewers made notes during discussions, and a
summary of participant comments was then shown on a slide for participants to confirm
that the summary accurately described their views.

Table 1. Case vignette example: Character “Mai”.

Description

Mai is a 75-year-old woman who moved to Australia in the 1970s. She was born in
Vietnam and only speaks Vietnamese. She did not complete high school and worked in
a factory for most of her life. Mai’s husband died two years ago. Her main support is

now her daughter who lives close by but works long hours and has two small children.
Because of the COVID-19 pandemic, Mai was unable to have visitors while she was in

hospital after her stroke. She found this very scary and a lot of the time was unsure
what was happening. Her daughter spoke to the doctors each day, but she is not sure

what they spoke about. None of the doctors or nurses could speak Vietnamese, nor was
she offered an interpreter, so she was unable to ask any questions. The Vietnamese

language leaflets she was given did not always make sense to her.
Mai has a good GP who speaks Vietnamese. This helps Mai trust him in discussing her
problems. Her daughter cannot always come to Mai’s specialist appointments with her.
She likes appointments where she has an interpreter—this means she can ask questions.

She prefers to hear spoken information rather than have it in writing, as she is not a
confident reader. It also gives her chance to socialise. Since having her stroke, she does

not very often see people from her community.
Mai takes lots of medications and had lots of tests after her stroke. She is not sure what
they are all for, but the doctor told her they are important. Her doctors have told her to
exercise more and change her diet. Mai likes the food she cooks and walks round the

block every other day. She does not think she needs to change this, as she is taking the
tablets the doctor told her to.

For participants who indicated that participation in focus groups was too challenging,
individual semi-structured interviews were undertaken via Zoom or telephone by author
CF with an interpreter when required. Duration ranged from 15 to 60 min. For telephone
interviews, a spoken description of the vignettes was provided and similar questions to
that of the focus groups described above used as prompts to elicit information.

Audio from each focus group and interview was recorded and transcribed verbatim. If
the participant did not wish to be recorded, a written summary of their interview was taken.

2.3. Data Analysis
2.3.1. Stage 1

Data related to individual participants’ demographics, health literacy, and stroke-
related information needs were analysed descriptively. STATA version 15 [26] and SPSS
version 22 [27] were used for analyses of quantitative data. A p-value of <0.05 was assumed
for statistical significance. Hierarchical cluster analysis was used to identify different health
literacy profiles within the patient sample using Ward’s method for linkage [28]. Based
on previous work [17], a range of cluster solutions of between 2 and 8 clusters was pre-
determined. Selection of the most appropriate cluster solution was based on two criteria:
first, whether the standard deviation within each scale within each cluster was below 0.6;
and second, whether distinct patterns of HLQ scale scores were seen between clusters.
Demographic, clinical, and health data were reported for each cluster, providing a detailed
picture of a “typical” person within that cluster.
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2.3.2. Stage 2

The focus groups and interviews were transcribed and analysed using reflexive the-
matic analysis [29,30]. A critical realist approach to analysis was taken, seeking to under-
stand the meaning participants made of their experiences (via the case vignettes) and the
influence of broader social and structural contexts, within the shared context of engaging
with health services following a stroke. Data were coded through a process of familiarisa-
tion (rereading the transcripts several times), then generating initial codes based on both
verbatim utterances and underlying patterns and concepts, and constantly revisiting the
transcripts as the codes were refined. Generation and refinement of codes was conducted by
researcher ES (research assistant with Honours-level training in psychology) in consultation
with DW, using NVivo 1.7.1. The research team (CF, CH, DW, ES, KB) then collaboratively
grouped the codes and generated themes during a Zoom meeting using Ideaflip online
software (ideaflip.com). Themes were defined and labelled, and relationships between
themes were explored together as a team.

3. Results

3.1. Stage 1

Nineteen participants completed structured interviews in Stage 1. Participants were
interviewed via telephone (n = 16) in their homes or local communities, face to face (n = 2)
in the stroke clinic or via Zoom (n = 1) in their home. Interpreters were utilised in five
interviews. Family members were present for all face to face, Zoom, and interpreter
interviews. It is unknown if anyone else was present during telephone calls conducted
in English.

Participant characteristics are shown in Table 2. The median (IQR) age of participants
was 65 (49, 69) years, 10 (53%) were female and 9 (47%) were male, and 9 (47%) completed
education beyond high school. Eleven participants (58%) resided in areas of the highest
socioeconomic category, and two (11%) resided in the lowest category. Eleven participants
(58%) were born in Australia, and the remainder in Asia or Europe. Five participants
(26%) spoke Vietnamese, and all used interpreters during their interviews. The remaining
14 people were interviewed in English without interpreters. The median time post-stroke
was 9.5 months (IQR 6, 14). As mentioned, cognitive assessment could not be completed,
and medical records generally had no record of cognitive status. Cognitive impairment was
noted for six (32%) participants; three of these by the researcher based on clinical impression,
and three by the family (clinical impression was more difficult for these participants due to
use of an interpreter). Seven (37%) participants had mild communication impairments at
the time of stroke (NIHSS 1–3 for aphasia or dysarthria). All participants completed the
interviews independently, without carer support or personalised communication support.

HLQ data approximated normal distribution, and homogeneity of variance was not
violated. Mean HLQ scores are shown in Table 3. For scales 2, 3, and 4 (maximum possible
score 4.00), the lowest score was seen for scale 2, Having sufficient information to manage
my health (mean score 2.67, SD 0.76). For scales 6 and 7 (maximum possible score 5.00),
the lowest mean score was for scale 7, Navigating the healthcare system (mean score 3.38,
SD 1.01). For the BRIEF, median score was 12 (inter-quartile range 8, 19) from a possible
range of 4–20.
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Table 3. Health literacy scores for the sample.

Health Literacy Scale Mean (Standard Deviation)

HLQ scale 2: Having sufficient information to
manage my health 2.67 (0.76)

HLQ scale 3: Actively managing my health 3.05 (0.72)
HLQ scale 4: Social support for health 3.24 (0.80)

HLQ scale 6: Ability to actively engage with
healthcare providers 3.53 (1.02)

HLQ scale 7: Navigating the healthcare system 3.38 (1.01)
BRIEF Health Literacy Screener; median

(inter-quartile range) 12 (8, 19)

From the cluster analysis of HLQ data, four distinct profiles were identified, represent-
ing a diversity of health literacy strengths and weaknesses, as shown in Table 4.

Table 4. Cluster analysis, reporting HLQ and BRIEF scores only.

Cluster
Number

% of Sample
Having

Sufficient
Information

Actively
Managing

Health

Social
Support for

Health

Active
Engages

with Health
Providers

Navigating
Health

Services

BRIEF HLST
Score

1 47% 3.19 3.49 3.73 3.80 3.76 17.0

This cluster represents nearly half the sample. People in this cluster have reasonably good health literacy overall, but are not
completely confident they know all they need to about what happens next after the stroke. Because of limited experience with the
health system prior to their stroke, they find it hard to know what services are available, and also what questions they should ask

the specialist—this may be because they lack confidence to discuss concerns with them.

2 5% 1.00 1.40 1.00 5.00 5.00 13.0

This was the smallest cluster in the sample. People in this cluster tend to have little support from family or friends to help with their
health, and have large gaps in their knowledge, which may make it difficult to set goals, make plans, and work out how to look

after themselves post-stroke. They have no problems talking with providers and being quite assertive in that relationship, and are
also able to advocate for themselves in relation to obtaining the right healthcare. However, their BRIEF score is low, which means
they may struggle to understand patient education materials, possibly contributing to a perception that they do not have enough

information about their condition.

3 21% 1.94 3.05 3.10 4.05 3.88 7.8

People in this cluster have very large gaps in their knowledge, and feel they are lacking information about their condition. They are
quite keen to take responsibility for their health, so providing information that they understand may be very helpful. Their BRIEF

score is very low, so it may be that the information they receive is not comprehensible for them. They have quite good social
support for health. They also feel reasonably confident in talking with providers and asking questions, and do have some

understanding of the health services available to them.

4 26% 2.65 2.60 2.92 2.32 1.97 20.0

People in this cluster have gaps in their knowledge and do not feel the information they are given is right for them, which may
impact on their ability and motivation to manage their health (their “engagement”). They report only moderate social support for
health. People in this cluster are very passive in their interaction with health providers and have limited knowledge of how the

healthcare system works and where to find the right providers.

3.2. Stage 2

Ten participants from the Stage 1 cohort participated in Stage 2. Nine people declined
to participate in Stage 2 (carer responsibilities n = 1; time constraints n= 4; no longer
wished to participate n= 1; new illness n = 1; unable to be contacted n = 2). Of those who
participated in Stage 2, 6 (60%) were female and 4 (40%) male, median (IQR) age = 57 (38,
65); time since stroke = 10 (7, 14) months, and 7 (70%) completed education beyond high
school). One participant in Stage 2 spoke Vietnamese and completed the interview with
an interpreter. Four people (40%) were identified as having cognitive impairment, and
three (30%) had communication impairment. The rates of cognitive and communication
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impairments noted in the group of people who did not complete Stage 2 were 2/9 (22%)
and 4/9 (44%), respectively.

Two 90 min focus groups were undertaken, each with three participants. Four indi-
vidual interviews were undertaken via telephone (n = 3) or Zoom (n = 1). Due to time
constraints and the rich discussion generated by the vignettes, no participants were pre-
sented with all four vignettes. All focus group participants were presented with one
vignette. Two interview participants were presented with one vignette, one interview
participant was presented with two vignettes, and one participant did not wish to hear the
vignette and was interviewed about their own experiences. One participant did not wish to
be recorded, so instead a summary of their interview was written by the researcher. Despite
the attrition between Stage 1 and 2 of the study, we deemed theoretical sufficiency [31] to
be achieved after 10 interviews.

Reflexive Thematic Analysis Findings

As depicted in Figure 1, four themes and one subtheme were generated about health
literacy needs and preferences of stroke survivors, and how cognitive difficulties, com-
municative difficulties, and culture may affect these needs and preferences. The first
theme, “Individual knowledge, capacity, and beliefs about stroke and health services”,
considers the individual characteristics, history, and worldview of the patient, and the
subtheme, “Systemic and societal context influencing individual stroke literacy”, considers
the influence of the patient’s context on their individual knowledge, capacity, and beliefs
about stroke and health services. The second theme, “Tailoring and personalisation of
information delivery”, considers the characteristics of the healthcare information presented
to the patient, its delivery to the patient, and the value of tailoring information and delivery
to the patient based on their knowledge, capacity, and beliefs. The third theme, “Having a
support network to rely on”, considers the multifaceted roles of support people in facili-
tating access to healthcare information and supporting patients to implement healthcare
recommendations. The final theme, “Feeling like I am in safe hands”, considers the extent
to which the patient trusts and is confident in the quality of care they receive from clinicians
and services. Feeling in safe hands is influenced by the patient’s knowledge, capacity,
and beliefs (Theme 1), the extent to which information delivery is tailored to their needs
(Theme 2), and the interactions of their support network, clinicians, and services (Theme 3).
Each of these themes influences understanding, recall, and implementation of healthcare
information by the patient.

Theme 1: Individual knowledge, capacity, and beliefs about stroke and health services. This
theme pertains to the influence of individual knowledge, beliefs, strengths, and challenges
on how patients make sense of their stroke journey and health information. This theme
also contains a subtheme, Systemic and societal context influencing individual stroke literacy.
Table 5 describes the key concepts reflected in Theme 1 and its subtheme, and provides
illustrative quotes.

Theme 2: Tailoring and personalisation of information delivery. This theme highlights the
importance of delivering healthcare information in a manner that is relevant and mean-
ingful for each individual patient. There is no “one size fits all” approach, so healthcare
providers need to use a range of strategies to meet the needs and preferences of individual
patients. As outlined in Table 6, participants stressed the importance of tailoring informa-
tion delivery to their needs, knowledge, capacity, and beliefs. When materials, resources,
and information delivery are appropriate to the needs and capacity of the stroke survivor,
they support the understanding, recall, and implementation of healthcare information.
Specific suggestions made by participants for support materials and information delivery
methods are listed in Table 7.
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Figure 1. Schematic of the themes and relationship between them.

Table 5. Descriptions of key concepts and illustrative quotes for Theme 1, “Individual knowledge,
capacity, and beliefs about stroke and health” and its subtheme, “Systemic and societal context
influencing individual stroke literacy”.

Concept Reflected in Theme Description Quotes

Prior knowledge of stroke

Prior knowledge of stroke and experience
navigating healthcare services helped
participants to understand what was

happening to them, “how things work” and to
access appropriate support. Not having prior

knowledge about stroke made it more difficult
for participants to understand

health information.

Doctors just assume that you know [there are
a range of stroke outcomes]. I felt very

confused when I was in hospital because of
that. . . I didn’t know the repercussions of a

stroke. I didn’t know what happens
afterwards. I didn’t know any of that.—P9

Individual capacity to engage with
healthcare information

Individual capacity was central to how
participants understood, recalled, and

implemented healthcare information. Capacity
was affected by stroke-related characteristics

such as changes to cognitive function (memory,
attention, planning) and motor ability, as well

as demographic factors such as language
spoken at home. Emotional responses to stroke

such as frustration and feeling scared and
incapable also impacted participants’ capacity
to advocate for themselves and engage with
healthcare information. For instance, some
participants reported that fear of appearing
“stupid” made them feel less comfortable

asking questions of their healthcare provider.

[responding to case vignette] She already feels
a bit worried about asking questions that

might be silly, and that will put her on the
back foot a little bit more.—P5
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Table 5. Cont.

Concept Reflected in Theme Description Quotes

Psychological factors

Individual psychological factors which
participants considered to enhance

understanding and implementation of
healthcare information included high levels of
confidence, optimism, tolerance of uncertainty,

and being in a state of readiness to change.

[responding to case vignette] He’s been told
over and over a thousand times [to make

lifestyle changes], but unless you
acknowledge it and are ready, it’s not going to

make any difference.—P11

Subtheme: Systemic and societal
context influencing individual

stroke literacy

This subtheme highlights the influence of
prevailing social and cultural narratives on
individual knowledge, capacity, and beliefs.

These narratives appeared to influence
participants’ experience of stroke, their stroke
literacy, and how actively they sought support.

Several participants described stigma and
mystery surrounding stroke, which influenced

how easily they understood information
presented to them, and how they responded to

the signs of their own stroke.

I didn’t know I had stroke. I didn’t go to the
doctor for four days afterwards because no

one told me that this was a stroke.—P9

Stigma and mystery around stroke

Stigma and mystery surrounding stroke also
influenced participants’ expectations for their

post-stroke lives. Several participants
mentioned that prior to their stroke they held

the belief that people “become a vegetable”
following a stroke. Having an expectation that
people who have had a stroke are unable to be
helped, are not worth helping, or will be given

up on by society was thought to influence
patient engagement with
healthcare information.

Sometimes people think that having a stroke
is like, it’s the end of the world. It’s not, but it
makes people feel like that’s it. You become a

vegetable, you can’t do anything for
yourself.—P9

Table 6. Descriptions of key concepts and illustrative quotes for Theme 2, “Tailoring and personalisation
of information delivery”.

Concept Reflected in Theme Description Quotes

Feeling overwhelmed
and confused

Many participants reported feeling confused by
the way information was presented to them, or
overwhelmed by too much information at once.

When the word is too big, it’s just too
hard.—P17

Sometimes when you’re given information,
you get confused, it jumbles up in your

brain. . .you feel like an idiot because, oh, you
should know that, but it’s just confused.—P9

The value of accessible
information delivery

A frequent suggestion was to supplement spoken
information with visual information (including
using videoconference rather than telephone for

telehealth interactions), experiential learning, and
to offer accessible take-home materials.

It sometimes depends on what’s being learned,
but sometimes it’s easy to do things in real life
and being shown things in real life that you’re

trying to do. . . or you need someone there
with you to explain it first for something that
you’re looking at for the first ever time.—P5

The simpler, the message the better. . .We
don’t need to know all the technicalities of

stroke, we just need to know what to do and
what [are] the impacts.—P1

Having resources available and
explained

Participants appreciated having standard
resources such as the My Stroke Journey pack.

Many participants identified that it was helpful for
a clinician to step them through the resource so

that they knew which parts were relevant and how
they might apply that information in their lives.

The human experience of learning is
important rather than just being given things

to read.—P7
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Table 6. Cont.

Concept Reflected in Theme Description Quotes

The value of interpreters
and translations

For participants who did not understand English
well, translators and translated materials were

essential to understanding healthcare information.

P13: I can’t read English.
Interviewer: I hear that they gave you

documents in English, which is very
unhelpful because you can’t read it.

P13: Yes.

Clinician support and strategies
to enhance understanding

and recall

Participants used a variety of strategies to enhance
their understanding and recall, including taking
notes and recording appointments, and using the

Internet to supplement supplied information
between appointments. However, not all

participants had the capacity to use such strategies
following their stroke. For instance, one

participant had difficulty using their hand to write.
Proactive behaviour by the healthcare provider,

such as checking patient comprehension and
providing take-home written information and

resources, was appreciated by participants. Active,
regular monitoring and being sent reminders

about upcoming appointments were also
identified as assisting with recall and

implementation of health information.

I’m supposed to get my bloods done every six
months. I don’t like going. . .but [the GP] will

nag me until I go.—P9

Obtaining the information that
is needed

Participants also highlighted the importance of
tailoring information to their specific

circumstances and knowledge. This included
assisting them to identify achievable goals, and

taking into account their primary concerns, their
understanding of what happened to them, and

other important aspects of their world. For
instance, participants commonly identified the

prevention of future stroke as a primary concern.
Not having sufficient understanding of the cause

of their stroke caused considerable worry. In some
instances, this worry undermined healthcare

information. One participant expressed anxiety
about advice to return to exercise, knowing that

high blood pressure had contributed to
their stroke.

I was exercising when it happened. If I
exercised to that point, is it going to happen

again? Was there something that I was doing
that made that happen?—P5

Theme 3: Having a support network to rely on. This theme identifies the importance of
having access to friends, family, and services to assist in understanding, recalling, and
implementing healthcare information. As shown in Table 8, supportive friends and family
were crucial allies for participants at every stage of the stroke journey, from the acute
stage to ongoing chronic care. They helped the participants to feel cared for, that there
was someone with whom to share the difficult experiences, and that empowered them to
understand and respond to health information together.

Theme 4: Feeling like I am in safe hands. This theme highlights the importance of having
access to effective healthcare services, feeling confident in the quality of care, and feeling
safe to speak up and ask questions. When patients feel they are in safe hands, they believe
that their healthcare team is competent, trustworthy, and has their best interests at heart,
and that they are working together in alliance. This enables participants to better engage
with health information. Table 9 describes key concepts important for “feeling like I am in
safe hands”.
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Table 7. Recommendations from participants about tailoring and personalising delivery of informa-
tion for people with stroke.

Patient Characteristics to Consider

1. Are there motor and mobility challenges (including writing)?

2. Are there speech and communication difficulties?

3. Are there cognitive difficulties including attention, planning, and memory?

4. What is their language ability?

5. What is their prior knowledge?

6. Who is the audience? The patient? Their support people?

7. What support do they have to engage with the information? Family? Friends? Other support?

8. What information is most important at this stage in their journey?

Information Delivery and Resources

1. Tailor information to patient concerns and goals

2. Include practical information to inform day-to-day decisions

3. Encourage questions

4. Ask the patient to summarise what has been discussed to gauge understanding (teach-back)

5. Make translations and translators available

6. Turn on video for telehealth calls and support information delivery with visual cues

7. Be proactive in offering to take notes and provide take-home materials

8. Deliver the information in a number of formats, e.g., talking and writing notes

9. Keep written information simple; avoid jargon, use plain English, consider resources in Easy English

10. In written materials, highlight the main points with good design and use dot points

11. Use diagrams and pictures to supplement written information

12. Consider sharing document summaries or ”fact sheets” that highlight the key messages

13. Offer audio and video take-home materials, not just written materials

14. Offer high-quality, reliable Internet resources (that are flagged as being from a trustworthy source)

Table 8. Descriptions of key concepts and illustrative quotes for Theme 3, “Having a support network
to rely on”.

Concept Reflected in Theme Description Quotes

Family and friends as
interpreters/translators

and advocates

Supportive friends and family assisted in
interpreting information for participants in a way
they could understand. In some instances, friends

and family translated information into the
participant’s preferred language. Family and
friends played an important advocacy role for

participants within healthcare settings, helping the
participants’ needs and preferences to be heard.

Supportive friends and family assisted in
managing healthcare concerns, such as treatment

adherence, and ensuring participants
attended appointments.

When the doctors tell me what to do I can’t
understand. . .I’ll try to listen and try take in
everything they say, but I can’t do that. . . but

by my friend to explain it a little different,
then I get it.—P17
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Table 8. Cont.

Concept Reflected in Theme Description Quotes

Lacking access to close others is
a barrier

Not having access to supportive family and friends
was described as a major barrier to navigating the

complexity of the healthcare system,
understanding, recalling and implementing

healthcare information, and feeling supported in
recovery. One participant noted that not being able

to take support people to appointments due to
COVID-19 restrictions was difficult. Another

participant noted that living in a different city to
their family negatively impacted their sense of

agency, access to services, and ability to implement
healthcare advice.

At the time when my blood pressure become
very high, then I find that difficult because

I’m on my own.—P13

Having access to different kinds
of support

Several participants stressed that it was important
for patients to know they can bring support people
to appointments, and that when family or friends

were not available to support and advocate for
patients, a professional advocate could fill this role.

Accessing peer support from other stroke
survivors was helpful for some participants. These

participants found it beneficial to engage with
people who understood their experiences and
could offer practical guidance to navigate their

new post-stroke reality.

If you got someone, you feel much comfortable
and much better off than on your own.—P2

Feeling isolated
versus connected

Several participants mentioned that friendships
and acquaintances dropped away following their

stroke, perhaps because of stigma surrounding
stroke and low stroke literacy in the community.

Feeling connected with others gave a sense of
being part of a support network. The Stroke
Foundation ”Enable Me” newsletter, which

contains stories and advice about life after stroke,
was highlighted as being useful and reaffirming.

After you’ve had a stroke. . . I found that
people don’t want to talk to you about it. . .I

don’t think it’s [that] they don’t want to know.
I think they just don’t know what to say.—P9

Every week they email you a newsletter. It
does make a difference actually because you
see other people’s stories in there and you

don’t feel alone.—P9

Table 9. Descriptions of key concepts and illustrative quotes for Theme 4, “Feeling like I am in
safe hands”.

Concept Reflected in Theme Description Quotes

Feeling safe to speak up and
ask questions

Participants described the importance of feeling
like they could ask questions and clarify
information if they did not understand.

If you are seeing a doctor that you feel safe
and comfortable with. . . you’re more likely to
speak up and say that you don’t understand.

Whereas, if it’s a doctor that comes in. . .
speaking very fluently in their medical

terminology, you might go, “Okay, yes, thank
you,” and just walk out of there with no idea.
If you feel safe and comfortable, you might be
more likely to say, “I have no idea what you

said”.—P11
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Table 9. Cont.

Concept Reflected in Theme Description Quotes

Person-centred care is crucial

Being seen as a person rather than a condition was
of central importance to participants. Having a
caring, collaborative relationship that centred

patient goals, strengths, and capacities enhanced
the feeling of being seen as a “whole person”.

Features of collaborative relationships included
being included in decision making, creating a safe

environment, not assuming prior knowledge of
stroke, and having sufficient time to ensure

patients understand information and can ask
questions. This also helped to build confidence in
the treating team, foster trust in the information
supplied, and enhanced the feeling of being in

safe hands.

At the time when I was in hospital. . . I
actually felt like people were making decisions

around me and not including me.—P9

Not feeling rushed

Many participants reported that interactions with
healthcare providers felt rushed. Feeling rushed
discouraged participants from asking questions

and exacerbated stroke-related
cognitive difficulties.

I feel sometimes rushed. . . When things are
rushed. . .it becomes anxious and then you

forget everything.—P6

Coordinated care and
consistent messages

Participants reported feeling in safe hands when
their care was well coordinated. This included
how well individual practitioners appeared to

coordinate patient information and progress, such
as following up on test results, making monitoring
appointments, and making referrals to additional
services. It also included the coordination of the

broader healthcare team in sharing reports and test
results where appropriate, and providing

consistent messaging to the patient. Participants
reported being particularly confused when

multiple members of a team gave them different
information during their hospital stay.

All the medical terminology and getting
information from this person, that person,

and just information overload.—P11

Having access to
appropriate healthcare

Being linked in with suitable healthcare
professionals was also an important part of feeling

in safe hands. Participants who lived regionally,
who did not have strong social support, or who

spoke a language other than English had difficulty
accessing appropriate medical and

support services.

Because I’m rural. . .when I went to ED
[Emergency Department] with my stroke, I

was left in ED for six hours before I even got
a bed. . . [in that time] I could have driven to

Melbourne and potentially been getting
treated.—P11

Having a trusted point
of contact

Participants appreciated help accessing additional
support such as from the Stroke Foundation, and

acknowledged the important role of GPs and
social workers in helping to make these

connections. Some participants suggested that
having a trusted point of contact they could get in
touch with to ask questions between appointments

would be useful and reassuring.

I had help from a social worker. That was the
best thing because he made me aware of the

services that were around. If they hadn’t done
that, I’d still be sitting here thinking, “Well, I

don’t know how to do this”.—P9

4. Discussion

Using the novel Ophelia (Optimising Health Literacy and Access) methodology, the
aim of this study was to explore perspectives on the associations between health literacy
and the information needs and preferences of stroke survivors, and identify targets or
directions for improving organisational health literacy to better tailor information delivery.
Our participants, including people typically under-represented in stroke research (i.e., those
from CALD backgrounds, and with cognitive and communication impairments), provided
rich insights into the impact of health literacy on their ability to seek, understand, engage
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with, and act on health information. Four themes were generated in discussions about
the four case vignettes used to describe typical health literacy profiles. The first theme
highlighted the impact of Individual knowledge, capacity, and beliefs about stroke and health
services on their capacity to engage with stroke-related information. The second theme,
Tailoring and personalisation of information delivery, pointed to the importance of accessible
healthcare information delivered in a manner that is tailored to the patient’s knowledge,
capacity, and beliefs—rather than adopting a “one-size-fits-all” approach. Thirdly, Having a
support network to rely on emphasised the multifaceted roles of family and other support
people in facilitating access to, comprehension of, and implementation of healthcare infor-
mation. Finally, Feeling like I am in safe hands described the importance of patient trust and
confidence in the quality of care they receive from clinicians and services. Our findings
provide several important directions for improving organisational literacy to optimise
understanding, recall, and implementation of healthcare information by the patient, and
therefore their healthcare experiences and outcomes.

Health literacy scores of participants in Stage 1 were generally low. Participants were
fairly typical of SVHM patients, with 42% born outside Australia and 26% speaking a
language other than English (i.e., Vietnamese), requiring an interpreter. During the study
year, 48% of all patients admitted to the stroke unit at SVHM were born in a country other
than Australia (compared with 31% nationally) and 18% spoke languages other than English
(compared with 8% nationally) [32]. Despite most participants being more than six months
post-stroke, health literacy scores were lowest for “having sufficient information to manage
my health” and “navigating the healthcare system”. This is consistent with previous
research where stroke survivors and care givers report receiving an inadequate amount
of information, or receiving information at an inappropriate time, or stroke survivors not
recalling information provided [33].

These findings reinforce the need for clinicians to consider all the factors that im-
pact healthcare communication, including health literacy, preferred language, older age,
cognition, aphasia and other communication disability, and available support when de-
veloping and delivering health information. The subset of participants who completed
Stage 2, several of whom had lived experience of these issues, were able to provide simple
practical recommendations for clinicians to support people with such challenges (listed
in Table 3). They suggested comprehensive consideration of patient characteristics that
are likely to impact understanding of and engagement with health information (to ad-
dress the issues raised in Theme 1); tailoring of information using communication support
strategies such as the use of pictures, videos, and gesture to support text and spoken
language; and providing notes, handouts, and resource links for patients to refer to outside
of clinical appointments (Theme 2). These recommendations are consistent with strategies
used in evidence-based cognitive rehabilitation programs [34,35], aphasia-friendly written
education materials [36,37], and healthcare communication post-stroke [38].

Efforts to tailor information to patients’ individual health literacy require clinicians
to assess and understand, rather than assume, their patients’ prior knowledge, capacity,
and beliefs about stroke and health services. Assessment of health literacy goes beyond
standard stroke assessment tools, but can be achieved fairly quickly by asking questions
such as “What do you understand about stroke?” Similarly, assessment of cognitive and
communication support needs is often overlooked in standard stroke care [39,40] and is
not captured by commonly used tools that assess functional outcomes such as the modified
Rankin scale [41]. In our attempts to purposively recruit participants with cognitive and
communication impairments for this study, we found that mRS scores were not helpful
indicators of these difficulties, and there was typically limited identification of cognitive
or communication issues in health records. This suggests that indicators of challenges to
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health literacy may be “flying under the radar”, precluding the opportunity to adequately
tailor healthcare communication.

Medical, nursing, and allied health professionals also require training and compe-
tencies in how to adapt their communication for people with cognitive impairment [35]
and aphasia [42]. Examples of free training include Stroke Foundation [43] and Aphasia
Institute [44]. This is often overlooked in training programs [38]. Simply presenting stan-
dard information is not sufficient for patients to understand and implement it. Developing
clear competency frameworks and associated training protocols to support communication
of health information for people with low health literacy is a priority for future research.
These protocols should also encourage clinicians to develop a communication style that
engenders trust and confidence in their patients. “Feeling like they are in safe hands”
(Theme 4) was considered critical by our participants for supporting their engagement
with health information and feeling safe to ask questions.

Given the importance of support networks in facilitating access to healthcare infor-
mation (as reflected in Theme 3), stroke survivors who do not have family members or
close others available to support them require clinicians to take extra steps to ensure they
understand and feel safe. The subtheme we identified on the Systemic and societal context
influencing individual stroke literacy also highlights that improving stroke literacy and reduc-
ing stigma in the broader community is likely to positively impact people’s experiences of
stroke. This points to the importance of community awareness initiatives, not just about
early stroke signs (e.g., F.A.S.T) but also campaigns that include information about life after
stroke, especially “invisible” difficulties such as fatigue, cognitive impairment, depression,
and anxiety, which are commonly overlooked and misunderstood [39,40]. Including people
with lived experience as partners in teams dedicated to health service design and public
health campaigns can be an effective strategy that enables the needs of people with stroke
to be considered.

Limitations

Our findings should be considered in the context of several limitations. Firstly, there
was almost 50% participant attrition between Stage 1 and 2 of the project, particularly
of people born outside Australia who spoke Vietnamese and required an interpreter. Of
interest, a larger proportion of people who completed both stages were noted to have
cognitive impairment than those who did not complete Stage 2 (40% vs. 22%), but fewer
had communication impairment (30% vs. 44%), though numbers were small. There were
several stated reasons for not participating in Stage 2, but these did not always reflect the
extra challenge involved in participating in research for those who do not speak English,
which may have formed a barrier to participation even if not directly stated. Notably,
Vietnamese-speaking participants tended to prefer face-to-face interviews, but this was
not an option throughout a substantial proportion of the data collection period due to
pandemic-related restrictions. This meant that while participants from CALD backgrounds
were well represented in Stage 1 (and therefore in the case vignettes), they were not as well
represented in the focus groups and interviews, so their perspectives on the delivery of
health information for the characters in those vignettes were not as prominent. While we
deemed theoretical sufficiency to have been reached after 10 interviews, it remains possible
that richer information could be gleaned with a more diverse sample. Future research
should address this issue, which should be more feasible outside the context of restrictions
preventing face-to-face appointments. Additionally, participants were recruited from one
stroke unit in Melbourne, Australia. Perspectives of stroke survivors from other regions of
Australia and from different CALD communities around the world would be valuable to
include in future research.
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While there were concerted efforts to recruit people with cognitive and communi-
cation impairments, we hoped to recruit more. These efforts were hampered by the lack
of information about cognitive and language abilities in health records. Cognitive and
language screening, with clear reporting of any impairments in health records, would
be a helpful addition to standard stroke care. We originally planned to conduct formal
cognitive assessment with participants; however, this plan was revised in the context of
pandemic-related lockdowns, given the challenges of assessing cognition via telehealth.
While various sources of information were used to identify possible cognitive impairments,
the lack of a consistent formal assessment of cognition limited our understanding of partici-
pants’ cognitive capabilities and thus the generalisability of results. Future research should
incorporate cognitive and language screening to facilitate purposive recruitment as well as
characterise samples and ensure inclusion of people with cognitive and communication
impairments in stroke research [16]. At a minimum, screening of self-reported cognitive
status (thinking and memory) and its impact on daily life is feasible. The extent and impact
of language difficulties can be rated by trained examiners using AusTOMs ratings.

5. Conclusions

Our study provides valuable perspectives from stroke survivors about the impact of
health literacy on their needs and preferences about the delivery of health information.
Listening to the voices of those who are typically under-represented has allowed us to
identify key improvements that would improve stroke service delivery. These include con-
sidering health literacy levels of patient populations when developing stroke information
resources, and assessment of individuals’ cognitive and communication support needs as
standard practice. Training is necessary to support clinician and researcher competencies
in tailored healthcare communication. Community awareness initiatives are recommended
to improve stroke literacy in the general population. These improvements are feasible—for
example, in response to our findings, the stroke team at SVHM ran clinician workshops
on health literacy and have adjusted their service model to ensure responsivity to low
health literacy. It will be important to evaluate the impact of these and similar other service
improvements. Greater awareness of and response to health literacy in stroke services has
the potential to improve patient experiences and outcomes of stroke care.
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Abstract: Background: Stroke has high mortality. Challenges in providing end-of-life care
include uncertainty among healthcare professionals about when to start care. While generic
tools and guidelines exist, which outline components of quality end-of life care, they may
not fully address stroke’s unpredictable trajectories, complicating care planning. Objec-

tive: To enhance understanding of end-of-life care post-stroke. Methods: We undertook
an explanatory sequential mixed methods approach, including a cross-sectional survey
and semi-structured interviews. All 286 United Kingdom (UK) National Health Service
(NHS) hospitals providing inpatient stroke care were approached for participation in an
on-line cross-sectional survey. The survey of healthcare professionals from UK stroke units
was used to map current stroke end-of-life care and models of care. Fourteen staff who
completed the survey and agreed to a future interview were purposively selected. The
semi-structured interviews with healthcare professionals involved in delivering end-of-life
care post-stroke were conducted and interpreted using the Theoretical Domains Frame-
work. We aimed to enhance our understanding of the experiences, expectations, challenges
and barriers in providing end-of-life care post-stroke, including effective clinical decision-
making. Results: Across 108 responding survey sites, 317 responses were received. Results
showed a lack of structured tools and approaches, an absence of stroke-specific guidance
and variable delivery of end-of-life care post-stroke. Thirteen staff (nurses, occupational
therapists, medical stroke consultants, and a speech and language therapist) agreed to be
interviewed. The data provided a fuller understanding of the context within which end-of-
life care post-stroke is delivered. The varied challenges faced include: uncertain prognosis,
complex decision-making process, varying skill levels, staffing levels, the hospital environ-
ment, emotional strain on both families and staff, inequitable access to specialist palliative
care, and difficulties associated with different models of care (stroke service structures
and cultural context). Conclusions: Provision of end-of-life care post-stroke is complex,
challenging, uncertain, and inconsistent. There is limited evidence or guidance to support
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healthcare professionals. There is a need for implementation support, which includes
education, to better enable quality and more consistent end-of-life care post-stroke. Further
research is required to assess interventions that can support end-of-life care post-stroke to
aid clinicians in providing quality palliative care for stroke patients.

Keywords: stroke; end-of-life care; experiences; survey

1. Introduction

Stroke is a major cause of death, with 13% of patients dying in hospital (this figure is
much higher in some types of stroke [1]) and 25–30% of survivors dying within a year [2].
In England, stroke-related deaths total 32,000 annually [3].

Unpredictable trajectories of stroke complicate care planning [4,5]. The abruptness
with severe stroke from normal function to sudden death restricts opportunities for advance
care planning. Others may have an erratic trajectory of prologued declines with recovery,
meaning the timing of death is less certain than other conditions, such as cancer. All
these factors contribute to uncertainty when planning care. The absence of stroke-specific
end-of-life care guidelines further complicates management. Unlike cancer, which has
well-established palliative care pathways, stroke lacks standardised protocols to guide
decision-making in the transition to end-of-life care [6]. As a result, healthcare profession-
als often rely on generic end-of-life frameworks, which are less able to account for the
complexity of stroke and the impact of stroke on symptom management. Many stroke
patients also experience communication difficulties, fluctuating consciousness, or cognitive
impairments [7,8], challenging shared decision-making. This uncertainty leads to incon-
sistent care and difficulty aligning treatment with patient and family expectations [9]. An
audit in a large NHS Trust highlighted limited access to specialist palliative care, with most
discussions occurring with families rather than patients and only two-thirds of patients
having individualised care plans.

National Health Service (NHS) and government publications outline what quality end-
of-life care should look like [10–14]. The National Clinical Guideline for Stroke [15] makes
several recommendations about what should be available, as well as key considerations,
but acknowledges gaps in research on implementation. The Guideline [15] is clear that
stroke teams must increase their awareness and expertise in end-of-life care and recognise
that this is a core part of their role. However, research on end-of-life care in stroke remains
limited, as clinical focus is on acute treatment and rehabilitation.

Several studies have described stroke end-of-life care needs [16–20]. An international
review on end-of-life care post-stroke [21] reported poor symptom control, insufficient
emotional care, family difficulties accessing information about the patient’s condition, and
inadequate support. From an organisational perspective, the stroke service structure and
cultural context as a place where end-of-life care is delivered, including staffing, skills, and
logistical issues, needs to be examined.

Aim: To enhance understanding of the experiences, expectations, challenges, and
barriers in providing end-of-life care post-stroke, including clinical decision-making.

2. Methods

2.1. Design

We undertook an explanatory sequential mixed methods approach, conducting a cross-
sectional survey and semi-structured interviews with NHS staff members providing end-
of-life care post-stroke. End-of-life care is generally defined as care in the final 12 months
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of life [22–24], but in this study, end-of-life care is defined as care for patients at risk of
dying within 30 days of hospital admission post-stroke as 11–30% of people die within
30 days [25]. The study was reviewed by the NRES Committee North West—Greater
Manchester South Research Ethics Committee and received a favourable opinion.

2.2. Participant Selection

All 286 UK hospitals providing inpatient stroke care were identified through the Royal
College of Physicians’ Sentinel Stroke National Audit Programme (SSNAP) and the Scottish
Stroke Care Audit. The named hospital contact for the audit was sent an email asking if the
hospital was willing to participate. Hospitals were sent three email reminders to confirm
participation. Both audits reported 100% participation. When the hospital confirmed
willing to participate, researchers contacted the stroke unit coordinator/ward sister/charge
nurse or stroke clinical lead for permission to send an email inviting 3–4 stroke clinicians
from each site to complete a survey. Eligible staff included physicians, allied health team
leader, stroke nurses, and palliative care leads. Ineligible staff were those not directly
involved in end-of-life care decision-making or care delivery. An online survey link was
provided, with an option for a paper copy. The first section of the online questionnaire
contained the study participant information sheet, with checkboxes to confirm they had
read and understood the information sheet; they could withdraw at any time and their
contact information and responses would be kept confidential. The participant was unable
to proceed unless these checkboxes were completed. Consent was implied by completing
the survey.

In terms of interview participants, five sites representing different service configu-
rations/taxonomies (size, type, end-of-life care champion/ Clinical lead and access to
end-of-life care specialist). Up to three staff who completed the survey and agreed to a
future interview were purposively selected based on factors such as seniority and job role
to ensure that diverse experiences were represented within this study. A sampling grid
was used to ensure representativity, and those willing to participate signed a pre-interview
consent form.

3. Data Collection

3.1. Survey

A bespoke online survey was developed by the research team, reviewed by expert
clinicians in the Research Management Group (RMG), and piloted with clinicians to assess
question clarity, response options, and participant acceptability. The survey had eight
sections and 41 questions covering several areas: respondent, hospital and stroke service
characteristics, use of end-of-life guidance, care responsibilities, environment, education,
training, and factors influencing end-of-life care in acute stroke. Responses included free-
text (qualitative) and categorical (quantitative) data. Completion time was estimated at
30 min. The survey was distributed using Qualtrics.

3.2. Interviews

The semi-structured interview guide was informed by the survey findings, with input
from the RMG and Patient and Public Involvement Group. The guide was shaped by the
Theoretical Domains Framework (TDF) [26] which is a synthesis of theories primarily fo-
cussing on behaviour change. The guide was used to explore factors influencing end-of-life
care after stroke. The TDF is a synthesis theory which aims to identify influences on health
professional behaviour and determinants of behaviour change. related to implementa-
tion of evidence-based recommendations The topics covered included staff experiences,
decision-making, barriers and facilitators, care models, communication, patient and family
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involvement, education, staff support, and readiness for change. The interviews were
conducted by telephone or online by experienced qualitative interviewers. All interviews
were recorded and then transcribed verbatim and de-identified. Demographic data were
collected to describe the sample.

3.3. Data Analysis

Survey data were analysed using descriptive statistics and reported as counts and
percentages using STATA SE version 17.

All interview transcripts were checked for accuracy and imported into NVivo. A
coding framework was developed deductively using the TDF. The TDF is an integrative
framework of 14 domains which can facilitate comprehensive assessment of the deter-
minants of current and desired behaviours. At least two researchers undertook content
analysis [27] on each transcript independently using the Framework method [28]. The
stages of the analysis were: (1) familiarisation of the data, (2) coding (coding anything
that might be relevant, line-by-line) by at least two researchers, and (3) interpreting the
data by at least two researchers. Where text mapped onto more than one TDF domain,
it was coded in both; otherwise, it was coded under the domain that best matched the
content. The researchers (C.D., C.G., and C.T.) met to discuss the codes against the initial
coding framework and refined it until they all felt that their codes were reflected. Minor
differences arose in relation to the mapping of codes, particularly when codes mapped to
more than one domain. Conflicts were resolved by a fourth researcher with expertise in
using the TDF (C.E.L.).

4. Results

4.1. Survey

Stroke units were approached between January 2021–September 2022. One hundred
and twenty-four hospitals agreed to participate (67% of eligible hospitals) and were sent
the questionnaires. One hundred and eight hospitals engaged in the survey across 83 NHS
Health Boards/hospitals, serving a geographical area (regional variation 50–100%); 317 sur-
vey responses were received, with a site response rate of 87% (i.e., a site completed at least
one questionnaire) and 72% of sites providing >=3 responses. Key issues with/reasons
for non-participation were: backlogs within R&D that prevented governance; staffing
shortages in stroke units, and an inability to identify a suitable principal investigator.

The findings of the survey are presented below, in relation to each of the sections of
the survey.

1. Demographics and characteristics of person completing the survey

Survey respondents were stroke nurse consultants, stroke specialist nurses, ward
sisters or charge nurses, or physicians. Of the respondents, 39% were nurses, 26% physi-
cians, 25% AHPs, 8% stroke unit palliative care champions/leads, and 2% palliative care
specialists. The majority were female (71%), with 182 (57%) having over 5 years’ experience
in their current role, and 112 (35%) were between the ages of 41 and 50 years.

2. Hospital and stroke service characteristics

The majority 293 (92%) described their hospital setting as acute. The number of
stroke-specific beds on the wards varied, with a majority (40%) having between 21–30 beds.

3. The use of end-of-life guidance and tools in acute stroke care

The majority of units (69%) used a general end-of-life care protocol for all patients,
with only 22 (7%) having a stroke specific end-of-life care protocol and 63 (20%) respondents
either being unaware of a protocol or saying they did not have one. Responses indicated
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that decisions around end-of-life care were frequently supported using multi-disciplinary
meetings; unscheduled discussions with ward colleagues; and referral to specialist pallia-
tive and end-of-life care teams. A minority of wards used standardised tools to support
decision-making, including the Gold Standards Framework, AMBER Care Bundle, and
Supportive and Palliative Care Indicators tool (SPICT) (Figure 1)

Figure 1. Stacked bar chart depicting use of end-of life care guidance and which patient groups are
likely to be managed by an end-of-life care protocol/palliative care team.

Overall, use of end-of-life care protocols were initiated mainly when patients were
identified as being at risk of dying imminently, with 163 (51%) of respondents reporting
they were highly likely initiated protocols when patients expected to die within the coming
few hours, and 154 (49%) when patients were expected to die within 24 h. Those identified
as being at risk of dying within a week (n = 91, 29%) or expected to die during this hospital
admission but after one week (44, 14%) were less likely to have care supported in this way
(Figure 1).

Patients most likely to be referred to the palliative care team were those deemed to
require specialist palliative care or complex decision making (Table 1).
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Table 1. Patients referred to specialist palliative and end-of-life care teams.

Which Patients Do You Refer to the Specialist Palliative and End-of-Life Care (EoLC) Team?

Yes
%

No
%

Missing
%

None 7 85 8
All patients transitioning to end-of-life care 44 48 8
Patients who require specialist palliative and/or end-of-life care input 65 27 8
Patients who require complex decision making 54 38 8
Patients who require specialist advice on symptoms 64 28 8
Patients who wish to die in their usual place of residence 47 45 8
Patients who wish to die in a hospice 50 42 8
Other 5 87 8

4. People Responsible for Acute Stroke End-of-Life Care

A total of 41% of respondents had an end-of-life care champion/clinical lead and the
majority (n = 277, 87%) had access to a specialist palliative/end-of-life care team. Over
half (n = 175, 55%) had out-of-hours specialist palliative/end-of-life care support; however,
about a fifth (n = 68, 22%) of respondents were unsure if they had out-of-hours access.

Regarding the members of the MDT most likely to participate in decision-making for
end-of-life care in acute stroke patients, involvement varied significantly. Stroke consultants
and family members were the most frequently involved, followed by nurses and mid-grade
doctors (Table S1). Key decision makers around end-of-life care tended to be all grades
of doctors (stroke consultant (89%), junior doctor—foundation and core (64%) mid-grade
doctor/specialist registrar (52%)), and the family/carer (61%), with the patient only being
involved 38% of the time (see Table S1). The stroke consultant (n = 260, 82%) or mid-grade
doctor (n = 171, 54%) were highly likely to communicate decisions around prognosis and
end-of-life care to the patient and their significant others. Nurses were the other team
members likely to be involved.

5. Where Acute Stroke Patients at the End-of-Life Are Cared for

Patients were most likely to receive end-of-life care in the stroke units (hyper-acute,
acute, and rehab), whilst some patients received end-of-life care in their own home or a
care home. Generally, respondents felt their ward provided a suitable environment, with
adequate peace and privacy for the dying patient (usually n = 186, 59%, sometimes n = 90,
28%), with similar figures reported for family members (usually n = 149, 47%, sometimes
n = 110, 34%). About 63% felt they were usually or sometimes able to provide a suitable
environment for the family members to stay overnight. Most respondents (n = 222, 70%)
could arrange discharge in time for patients who were expected to die within the coming
days/weeks and preferred to die at home.

End-of-life care discussions were mainly face-to-face, with some by phone and a few
online. Face-to-face conversations usually took place in the relatives’ room or ward office,
with some at the patient’s bedside.

6. End-of-Life Care Education and Components of End-of-Life Care

Only 27 (9%) of respondents felt that all staff had the knowledge and skills to provide
high quality end-of-life care, and 147 (46%) felt most staff had the knowledge and skills.

The stroke team generally handles direct personal care, MDT communication, and
hydration/nutrition management, while symptom assessment, anticipatory prescribing,
and psychosocial and spiritual support are shared with the specialist palliative care team.
Most respondents (n = 178, 56%) felt there was a procedure for “comfort” or “risk” feeding
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acute stroke patients receiving end-of-life care, though 20% (n = 62) were unsure (see
Table 2). Only a third (n = 97, 31%) reported that stroke patients with end-of-life care needs
always or often had an advance care plan. Stroke teams were more likely to discuss end-of-
life care and advance care planning with family than the patient. Approximately a third of
stroke patients who are conscious, have mental capacity and can communicate (with or
without support) are given the opportunity to contribute to an advance care plan, but when
the patient is unconscious or lacks mental capacity, 184 (58%) said that they would try to
assess the patient’s best interests or preferences in the absence of an advanced decision.

Table 2. Who provides different elements of end-of-life care.

Who Provides the Following Elements of Care to Acute Stroke Patients Receiving End-of-Life Care?

Stroke Team
%

Specialist Palliative and/or
End-of-Life Care Team

%

Both
%

Missing
%

Personal care 87 0 3 10
Symptom assessment 36 4 51 10
Symptom management 31 5 54 10
Communicating uncertainty of prognosis 51 3 36 10
Communicating information to the MDT 62 1 27 10
Communicating information to patients 37 1 53 10
Communicating information to those important to
the patient 39 1 50 10

Management of hydration and nutrition 63 1 26 10
Anticipatory prescribing 41 4 45 10
Psychosocial support for the patient 34 9 44 12
Psychosocial support for those important to
the patient 34 9 45 11

Spiritual support for the patient 32 16 36 16
Spiritual support for those important to the patient 32 18 33 17
Other 3 0 1 96

7. Factors Influencing the Provision of End-of-Life Care in Acute Stroke

Staff, organisational, and patient factors influencing end-of-life care provision are
presented in Figure 2. Respondents were divided on whether staff had enough time to
provide end-of-life care, with most agreeing that staff shortages affected care quality. The
majority felt end-of-life care should remain the stroke team’s responsibility, not solely
specialist palliative teams.

Organisationally, staff reported good access to specialist palliative/end-of-life care,
tools and guidance, but despite this there was reported variability and inconsistency in
end-of-life care provision. There was uncertainty about whether pre- and post-registration
training for nurses in end-of-life care was sufficient.

Patient factors, such as communication difficulties, cognitive impairment, and con-
sciousness levels, were seen as barriers to quality care. This variability was more
pronounced with uncertainty around prognosis, delirium, and communication chal-
lenges/disagreements with family and carers.
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Figure 2. Stacked bar chart depicting staff, organizational, and patient factors influencing provision
of end-of-life care in acute stroke.

4.2. Interview

Fourteen staff were approached to take part in an interview across five NHS hospitals.
A total of 13 participants were interviewed, and one staff member did not respond. In
terms of purposive sampling, we achieved a range in terms of stroke unit typology and
job role, but all staff interviewed were relatively senior, reflecting those who had agreed
to be interviewed. Table 3 presents a description of the interview participants employing
hospital. One researcher (AR) interviewed ten participants and a second interviewed three
(CT), two of whom took part in a joint interview. Participant characteristics are described
in Table 4.
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Table 3. Description of the interview participants employing hospital.

Site Location
Number of Beds

in the Unit
EoLC Lead

Specialist EoLC
in Hours

Specialist EoLC
out of Hours

Acute stroke unit with
hyper-acute beds Urban 21–30 beds No Yes unsure

Comprehensive Stroke
Centre (CSC) City hospital 40+ beds Yes Yes Yes

Acute stroke unit Rural 1–10 beds No Yes No

Rehabilitation unit Rural 11–20 beds Yes No No

Integrated acute and
rehabilitation unit Urban 21–30 beds No Yes Yes

Table 4. Characteristics of interview participants.

Participant Code Current Role/s Length of Current Role (Years)

PRE001 Stroke nurse consultant 10
PRE002 Ward manager Unknown

PRE003 Occupational therapy team leader in a
hyper-acute/acute stroke unit 2

PRE004 Stroke physician 12
PRE005 Stroke nurse consultant 5
PRE006 Speech and language therapist 6
PRE007 Ward sister 16
PRE008 Stroke nurse practitioner 10
PRE009 Stroke physician 2
PRE010 Stroke nurse practitioner Unknown
PRE011 Occupational therapy team leader 4

PRE012 Occupational therapist in acute stroke and AHP team
lead for acute stroke services 2

PRE013 Stroke specialist nurse—integrated unit with HASU
beds, acute beds and rehab beds in one site 1

Within these interviews the TDF domains of “Environmental Context and Resources”,
“Social/Professional Role and Identity” and “Memory, Attention and Decision Process”
were coded most frequently, accounting for 54% of all references between them. Figure 3
presents the eight most frequently coded domains with illustrative quotes. Themes within
the TDF domains and supporting quotes can be found in Table S2.

4.2.1. Environmental Context and Resources

Managing both recovering and end-of-life care patients on the same ward was emo-
tionally challenging for families and staff, as they were antithetical experiences in the same
space. Limited space, time, and training hindered patient-centred care. Stroke-specific
end-of-life care occurred in stroke or palliative care wards, depending on the Trust, with
the ideal setting debated, and dependent on bed availability. Individual rooms offered
more dignity but were scarce commodity and usually prioritised for those patients who
were imminently going to die.

It was deemed that better and consistent staffing improved support, as interactions
with patients/family were more likely to be adequately documented. The involvement of
bereavement and palliative care teams were valued and helped free up staff time. Some
participants felt experiencing empathy could help prioritise end-of-life care with competing
clinical demands.
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“If you don’t have empathy you won’t prioritise” (PRE002)

Discharge delays upset families when patients wished to die at home. Staff supported
home deaths but faced logistical barriers. End-of-life care discharge processes varied, often
delayed by documentation and equipment issues, which meant it was not always achieved.
Balancing what feels right with practical needs was difficult.

One hospital had an ‘Emergency Healthcare Plan’ to facilitate patient readmission if
home care failed.

“we have had people that were desperate to get home and we have done everything we
could to get everything in place, but unfortunately they passed away before we even got a
chance of taking them.” (PRE013)

Figure 3. Most frequently coded TDF domains with illustrative quotes.

4.2.2. Social/Professional Role and Identity

End-of-life care was delivered by a multidisciplinary team, including specialist pal-
liative care and bereavement staff. Generally, specialist palliative care teams, consultants,
and stroke teams worked closely together. However, multidisciplinary engagement varied,
with some hospitals lacking a clear process.

“within this trust there is no proper process of multidisciplinary engagement for end-of-
life-care” (PRE004)

Speech and language therapists advised on maintaining patient comfort while eating
and drinking.

“advising on what is the least distressing consistency and educating the family and the
staff on the ward” (PRE006)

Nursing assistants provided hands-on care but lacked palliative training despite
strong interest.

“they (nursing assistants) are showing such an interest in palliative care, and I think
they feel quite frustrated that they can’t act on that interest there” (PRE008)

162



Healthcare 2025, 13, 848

Occupational therapists supported functional needs, decision-making, and discharge
facilitation before specialist palliative care took over, though some felt their role in stroke
end-of-life care needed better understanding.

“because someone is end-of-life, doesn’t mean that . . . the person could not be more
comfortable . . . be able to gain more connection with people, or more joy in eating and
drinking” (PRE011)

In some wards, experienced nurses led end-of-life care due to limited consultant
availability. Nurses often wanted more consultant involvement, particularly in family
communication, with a liaison role suggested to improve family communication. However,
one nurse considered that nurses are experts in palliative care and always at the forefront.

“we are relatively self-sufficient in that care is quite nurse-led a lot of the time because we
don’t have that senior consultant around 5 days a week”. (PRE007 and PRE008)

Consultants’ views on their role in end-of-life care varied. Some consultants admitted
minimal involvement choosing instead to focus more on acute care, reassured by the skills
of their team, especially nurses.

“I don’t usually talk to families if I think the patient is not going to die within 6 months,
I should be but I don’t” (PRE009)

4.2.3. Memory, Attention, and Decision Process

Decisions are usually made by a consultant-led MDT. This approach is valued as it
helps manage disagreements within the team and encourages listening to team members
and families, although some felt a consultant was not always needed.

“If those conversations are had, and it is clear, then I don’t think it has to be a consultant”
(PRE007 and PRE008)

Nurses were frustrated when decision-making was unnecessarily protracted or dis-
agreement amongst clinicians or family members prevented the decision from going ahead,
resulting in some patients being ‘over-treated’. This was not deemed to be in the patient’s
best interest. Staff occasionally made “difficult calls” moving patients against family wishes,
believing families should be informed that it is not their decision to make to avoid delays.
End-of-life care could overwhelm staff, but teamwork ensured patient and family needs
were met.

“often times the consultants will delay end-of-life-care until all the family are in agree-
ment”. (PRE002)

Early end-of-life care discussions were seen as essential, helping meet “spiritual,
emotional, and religious” needs. Patients with capacity could be involved in end-of-life
care decisions, but often stroke patients are not able to make decisions. One participant
shared their timing approach:

“I don’t do it when they are extremely unwell. When they are stable, when I still do think
they are very high risk of having a problem I do discuss it with them” (PRE009)

Experienced staff felt more comfortable having end-of-life care discussions, while
junior doctors often lacked confidence. Triggers for end-of-life care discussions included
airway issues, patient not ‘doing well’, or lack of treatment options. Stroke-related end-of-
life care decisions were challenging due to unpredictable outcomes.

“in stroke the challenge is that sometimes that the suddenness or the acuteness of the
stroke makes it a lot more difficult. [. . .] probably patient was not dying last week or
when the stroke happened but now that the patient has changed, identifying that probably
is one of the, you know something can be improved actually” (PRE005)
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There was variability in the use of tools to support decision making. Tools reported
included the ICARE plan, which was seen as comprehensive covering patient care, family
needs, medical review, decision-making, and patient wishes, the NIHSS for measuring
severity, and the ICH score to measure blood volume in intracerebral haemorrhage. These
scores were considered alongside comorbidities and stroke history. Those who used tools
generally felt they had utility.

“it encourages you each day to identify any issues that you, any needs that you are not
meeting . . . and put a care plan in place for that. And, then it asks you to reflect on the
outcome of that as well, how successful that’s been.” (PRE007 and PRE008)

However, others noted a lack of tools. One participant felt a tool to predict stroke pa-
tient mortality within a certain period would be valuable. The importance of documenting
decision-making was also referenced to avoid confusion amongst staff.

4.2.4. Knowledge

Stroke end-of-life care is complex due to unpredictable prognoses. Staff highlighted
the need to explain how stroke differs from typical end-of-life care trajectories. More
palliative care training was desired but limited by time. Learning was often described
as opportunistic.

“it is the cascade of that information isn’t it, it is like who is at that meeting, and who
else learns from it.” (PRE006)

Teaching and training are important, but only part of the solution; experience helps
with understanding patients’ needs and increases competence.

“I don’t usually ask my junior doctors to do this discussion, I usually ask them to come
to see how I discuss it.” (PRE009)

One Trust required all stroke unit staff to complete e-learning resource STARS (Stroke
Training and Awareness Resources) competencies, including advanced training for doctors
and nurses. Over time, experienced staff found end-of-life care management became
‘second nature.’

“it comes with experience [. . ..] a lot of what we do nursing wise on the job is from peer
learning. . .” (PRE010)

4.2.5. Belief About Capabilities

Staff believed they provided dignified, respectful care and valued the specialist pallia-
tive care team. However, care quality varied by staff experience.

“we do a good job at treating these patients,. . .providing the dignity and respect that they
need and the comfort to the family” (PRE003)

Nurses are used to death and felt they had confidence and competence to advocate on
behalf of families. However, they felt less confident in having discussions about end-of-life
care and wishes.

“the discussion about where the patient would want to die. . . that is something we are
not good at” (PRE009)

Junior doctors lacked confidence due to fear of mistakes (PRE007 and PRE008). It was
felt that clear guidance would help raise confidence in making end-of-life care decisions
and discussions. Better MDT support and staffing levels could facilitate collaborative
end-of-life care decision-making. Stroke’s sudden onset was hard for families to accept,
especially when the patient was younger, which led to more family disagreements. Staff
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reported balancing medical care with family wishes as difficult and best interest meetings
were reported as supporting complex decisions, helping to resolve disagreements.

“no medical team is brave enough to do that” (propose end-of-life-care when the family is
strongly opposed) (PRE002)

4.2.6. Belief About Consequences

Varying capabilities of individual staff were reported, with junior staff lacking the
confidence in communicating with families and making decisions due to fear of getting it
wrong. Staff felt that lack of confidence in decision-making could delay end-of-life care,
causing distress for families and frustration for nurses, as clinicians are just delaying the
inevitable. There were reports that some clinicians may lengthen or change end-of-life care
decisions out of fear of making the wrong decision, which was deemed to be emotional for
the family, and not in the patient’s best interest.

“I do feel that I know for sure that some patients the decision hasn’t been made in a timely
manner it has kind of been dragged on. Which perhaps hasn’t been the best for them.”
(PRE006)

“So those last-minute give this, give that, is not a good death” (PRE002)

Doctors were uneasy about communicating end-of-life care decisions, fearing they
would upset families further. Wording was key. Fear and lack of confidence of being
direct with families affected communication quality, with doubt creating issues that require
multiple meetings to resolve.

“Saying “I’m putting your mum on a pathway” sounds horrible and inhumane”
(PRE004)

Despite staff hesitations, respondents felt families appreciated honesty. However,
families were distressed when end-of-life care decisions were reversed; communication
was tricky when end-of-life tools were not used and patients recovered after end-of-life care
discussions. It was felt that the Liverpool Care Pathway controversy still affects end-of-life
care decisions. Staff reported moving a patient to a ‘bounty bed’ which is a hospital bed
that is temporarily made available to accommodate patients, could feel like taking their life.
Staff considered that there was a ‘label’ attached to the end-of-life care and felt they had to
reassure worried families about hospital tools being used.

“End-of-life-care or DNR, thinking, oh no, I can’t do that” (PRE005)

“it is more of a tool to make sure that when you come into hospital, we have been doing
your observations routinely to make sure that if something goes wrong we can act on it.”
(PRE004)

There was a feeling that better understanding of end-of-life care would support high-
quality care and that training, combined with experiential knowledge will help the MDT
understand palliative care.

4.2.7. Skills

Identifying end-of-life care patients relied on highly-skilled staff with experience
and MDT input, as there is no universal approach. Some nurses felt skilled enough to
manage final stages, especially for elderly patients and where the family were in agreement.
Senior staff were recognised for their experience which led to good communication skills.
However, it was felt some consultants, registrars, and nurses lacked end-of-life care skills
due to low confidence and time constraints.

“you often have to do it to get it right. And you can listen to someone else doing it. . .but
it is slightly different” (PRE004)
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Building a rapport with the family and using lay language supported family under-
standing. Staff emphasised the need for education and experiential learning, as end-of-life
care discussions required skill, emotion, and energy

“a lot of skill. . . a lot of emotion. . . a lot of energy’ and that ‘you have got to have the
right people who are able to deliver that message” (PRE006)

4.2.8. Social Influences

Staff prioritised patient and family wishes for a ‘good death’. However, families could
sometimes pressure staff to continue with treatment even though it was not in the patient’s
best interest, and staff went along with it to appease them.

“we have had consultants go, oh well just keep the fluids going because the relative wants
them.” (PRE010)

Some staff felt that documentation and communication were reinforced through daily
safety briefs, ensuring senior nurses and the wider team were aware of and addressed
issues, ensuring better MDT collaboration and improved patient care, but this required
collective action to implement.

“we need collective work to improve patient care but often that is difficult. We need to set
it all up.” (PRE004)

However, one participant noted a hospital culture where death was an unmentionable
topic.

“it is still you know it has got to be the most taboo subjects in hospital still [. . ..] we can’t
talk about somebody dying” (PRE008)

4.2.9. Emotion

Managing end-of-life care was emotionally challenging, especially when staff had to
support both the patient and their family. Staff acknowledged the challenge of managing
family’s emotions but felt engaging multiple family members helped.

“if there is more than one family member. . .there are different emotions in the room. . .it
just helps manage the situation more effectively.” (PRE011)

The busy nature of acute wards and bed shortages often led to staff feeling over-
whelmed and conflicted. Patient distress affected staff deeply, with one nurse stating,

“I hate it when patients are distressed in a bay, sometimes I feel when they know that they
are dying I don’t want them to even have any awareness sometimes.” (PRE001)

The emotional impact could be long-lasting, especially when care was deemed to
have gone “wrong”. Sudden deaths were described as “horrific” and “very emotional” for
nursing staff, yet nurses felt compelled to continue working despite the recent loss.

“we still talk about it now. . . that case will always stick with me” (PRE001)

Most stroke end-of-life care teams lacked official psychological support; instead, sup-
port often came from peers or hospital well-being services. One Trust had a psychological
support team offering group sessions, initially seen as ‘awkward’ but later as ‘amazing’
and highly valued, though not often used. Another participant mentioned a rare one-off
reflection session following a traumatic case, with deaths usually discussed in monthly
mortality meetings. Some felt showing emotion demonstrated empathy and improved care.

“I’ve never had the conversation without crying. . . it shows you care . . .I think it makes
them feel better” (PRE007 and PRE008)
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5. Discussion

This study has enhanced our understanding of what current end-of-life care post-
stroke looks like and the significant challenges that health professionals face in providing
compassionate and dignified care. These challenges stem from the uncertain prognosis,
complex decision-making process, varying skill levels, staffing levels, the hospital environ-
ment, emotional strain on both families and staff, inequitable access to specialist palliative
care; and difficulties associated with different models of care.

The multidisciplinary nature of end-of-life care delivery is a crucial finding in this
study. Although there was a strong collaboration between stroke and specialist palliative
care teams, the lack of clear processes in some hospitals led to inconsistencies in care.
These findings align with previous studies that have identified the need for standardised
processes and better communication within multidisciplinary teams to ensure consistent
and holistic care [29].

Honest, clear, and timely communication around end-of-life care and the potential
of death is required to ensure quality care and more informed decisions for patients.
Conversations about death and end-of-life care should be started early, but uncertainty
about when to initiate end-of-life care after a stroke remains a significant challenge for
clinicians. Prognostication in the acute phase is often difficult due to the variable trajectory
of stroke recovery, making it hard to determine whether a patient will survive with severe
disability or experience further deterioration [30].

Different healthcare professionals faced distinct barriers in making end-of-life deci-
sions for patients following a stroke, with consultants navigating prognostic uncertainty
and complex medical decision-making, nurses struggling with prolonged decision pro-
cesses and emotional burdens, and junior staff lacking confidence due to limited training
and experience in end-of-life care. While decisions are generally led by consultants, the role
of nurses and other staff in making difficult decisions and communicating with families
was also significant. Nurses were often at the forefront of providing care but expressed
frustration with prolonged decision-making processes. The emotional and social pressures
exerted by family members often complicated decisions, with some staff members feeling
compelled to extend treatment to appease families. This often arose when there was a
misunderstanding, differences in beliefs or families struggling with the emotional burden
of uncertainty [31] or when communication was fractured. For example, it was difficult
when families had not accepted their relatives’ imminent death and did not agree with treat-
ment withdrawal or their relative being placed on end-of-life care. This tension between
medical recommendations and familial expectations meant that staff sometimes felt they
were prioritising relatives wishes over patient wishes. This may stem from debates around
the Liverpool Care Pathway where the media portrayed it as “a pathway to euthanasia”,
compounded by a deep-rooted reluctance within the UK to address issues around mortality,
with hospitals seen as places to heal and prolong life. This aligns with previous research
indicating that communication breakdowns, which operate in a complex social context
about death and dying, can lead to delays in care and sometimes unnecessary treatment,
which may not be in the best interest of the patient [32] and can lead to moral distress
among healthcare providers [33]. Better communication about the realities of end-of-life
care could help mitigate these tensions and support a more patient-centred approach.
One strategy suggested by staff was the use of a liaison role to improve communication
with families, which could help bridge the gap between clinical decisions and familial
expectations, ensuring that patients receive care that aligns with their best interests.

There was also a lack of consistency and variable quality in the documentation of any
conversations had with families’ or patients, meaning that information sometimes did not
get effectively communicated. Limited staffing compounded the problem, contributing to
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delayed decision making, inadequate documentation of patient-family discussions and
delayed discharge processes for patients wishing to die at home. Staffing shortages have
previously been reported as negatively affecting the quality of communication and the
timeliness of end-of-life care decisions [34]. However, the support from specialist palliative
care and bereavement teams was viewed as invaluable, assisting in both the logistical
aspects of care and providing emotional support for families and staff.

In terms of knowledge and training, this study highlighted training needs across a
range of healthcare roles and levels of seniority, including non-professional staff. Staff
recognised that stroke end-of-life care requires specific knowledge due to the unpredictable
trajectory of the disease, which is often complicated by comorbidities. Consequently, many
staff described a need for training around how best to have difficult conversations around
end-of-life care with patients and families. Although staff could be taught to have effective
discussions with families, this was regarded as a skill learned through experience, so
opportunities to learn from more experienced staff should be available. The desire for more
formal training, alongside experiential learning, reflects the current understanding in the
literature that end-of-life care training must be ongoing, incorporating both theoretical
knowledge and practical experience [35].

Additionally, tools such as the ICARE plan, Amber Care, NIHSS, and ICH score,
while helpful, were not universally used, indicating a lack of standardised tools to guide
decision-making in stroke end-of-life care. Locally developed generic end-of-life care
policies and guidance were commonly used. There is evidence to suggest that clinical
tools and guidelines can improve the consistency and quality of care, especially in the
management of complex, unpredictable cases like stroke [36]. In addition to revealing a
lack of use of structured tools and approaches, and an absence of stroke-specific guidance
or tools, this work has highlighted huge variation in how end-of-life care is delivered
after stroke.

Quality end-of-life care involves multiple components. It is important to ensure
that patient needs are met, including symptom control and that patients are treated with
dignity. However, this can be challenging in open wards where privacy may not always
be provided, and where staff are managing both recovering and end-of-life care patients
in the same space. The lack of individualised rooms for end-of-life care patients means
that some die in less-than-ideal conditions, with privacy often being sacrificed due to
limited bed availability. These observations are consistent with the existing literature that
highlights the importance of a dignified death, which can be compromised when patient
care spaces are not optimised for end-of-life care [37]. Furthermore, navigating both clinical
demands and familial expectations within the same environment often places staff in
difficult emotional positions.

The emotional impact on staff, which was especially evident in difficult cases, deeply
affected staff, particularly when things were perceived to have gone wrong. However,
staff described how there were no formal well-being or psychological support procedures.
Support was often provided informally between staff members. A lack of formal debrief
or reflection opportunities for staff after patient deaths was also highlighted. The lack
of formal psychological support, alongside the emotional demands of the work, reflects
a broader issue in healthcare where staff well-being is often overlooked. Peer support,
reflective sessions, and institutional programs for staff well-being are critical to maintaining
morale and preventing burnout. Moreover, fostering an organisational culture that allows
staff to express emotions and seek help when needed is essential for maintaining the quality
of care provided [38].

The findings highlight the need for structured policies and systematic training to
improve end-of-life care for patients following a stroke. There is a clear need to develop
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stroke-specific end-of-life care guidelines to address the unique challenges of prognostica-
tion, communication, and decision-making, ensuring a more consistent, patient-centred
approach that aligns with the complexities of stroke trajectories. Enhanced palliative care
training, particularly for nursing assistants and junior doctors, could improve confidence
in end-of-life care discussions and prevent unnecessary treatment prolongation. Cultural
shifts in hospital settings are needed to normalise conversations around death, ensuring
that families receive honest, compassionate communication while prioritising patient dig-
nity and comfort. Addressing these policy and practice gaps could lead to more consistent,
timely, and patient-centred stroke end-of-life care. The survey used a self-reporting ques-
tionnaire, the assumption being that the responses submitted accurately reflect practice.
We tried to mitigate against recall and response bias by having several respondents with
different professional backgrounds returning the questionnaire at each hospital. As the
survey was not able to provide meaning or context behind responses, we also undertook
semi-structured interviews; however, participants self-selected to participate, so there could
have been a degree of selection bias. Furthermore, methods to enhance the trustworthiness
of the interpretation of the data such as member checking, use of memos, or reflective
journaling was not undertaken; however, at least two researchers analysed each transcript,
making misinterpretations less likely.

6. Conclusions

Despite stroke’s high mortality, there is limited guidance on delivering end-of-life care
post-stroke. Variability exists in decision-making, care delivery, and patient/family involve-
ment. End-of-life care after stroke is complex, with challenges like uncertain prognosis,
decision-making complexities, inadequate training, emotional distress, and limited staffing.
Addressing these challenges requires a multifaceted approach including better training
on communication and standardised tools and processes to guide decision-making, while
accounting for unique and individual needs of different patients to ensure that patient and
family wishes are respected. Prioritising emotional well-being and collaborative multidisci-
plinary care will improve stroke end-of-life care, ensuring care is compassionate, dignified,
and patient-centred. Future research needs to explore the work which needs to be done to
implement, embed, and integrate an end-of-life care intervention into everyday practice,
providing insight into improving consistency across different healthcare settings.
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