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Background: Stroke incidence among young adults of working age (under
65 years of age) has significantly increased in the past decade, with
major individual, social, and economic implications. There is a paucity of
research exploring the needs of this patient population. This study assessed:
(1) young adult stroke patients’ physical, psychological, and occupational
functioning and health-related quality of life (HRQol); and (2) post-stroke care
preferences using patient-reported outcome measures (PROMs), with attention
to gender differences.

Methods: A cross-sectional pilot study was conducted. Sociodemographic
and clinical characteristics were collected through chart review and data on
occupational function, physical, psychological, and social wellbeing >90 days
post-stroke through a self-reported survey. Descriptive statistics, gender-based,
and regression analyses were conducted.

Results: The sample included 85 participants. Participants reported impairments
in both, occupational functioning, with 58.7% not returned to work (RTW), and
HRQol, specifically with social activities (37%), anxiety (34%), and cognitive
function (34%). Women had significantly (p < 0.05) worse physical symptoms
(sleep disturbance and fatigue), emotional health (depression, stigma, emotional
dyscontrol) scores, and sense of self-identify post-stroke. Over 70% of
participants preferred in-person post-stroke care led by health care providers
and felt they would have benefited from receiving information on physical
health (71.4%), emotional and psychological health (56.0%), RTW (38.1%), and
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self-identity (26.2%) post-stroke. Women preferred cognitive behavioral therapy
(p = 0.018) and mindfulness-based stress reduction therapy (p = 0.016), while
men preferred pharmacotherapy (p = 0.02) for psychological symptoms.

Conclusion: This is the first study to report impaired HRQoL, psychological and
occupational functioning using PROMs, with significant gender differences and
preferences for post-stroke care delivery among young adult stroke patients at
>90 days after stroke. The findings highlight the importance of needs, gender,
and age-specific post-stroke education and interventions.

KEYWORDS

quality of life (QoL), stroke, young adults, patient-reported outcome measures (PROMs),

gender difference

1 Introduction

Over the past three decades, the global incidence of stroke
has increased by 70%, making stroke a major global public
health issue (Feigin et al., 2021). Traditionally, stroke has been
considered a disease of older adults (Yahya et al., 2020); however,
epidemiological evidence suggests an emerging trend of increasing
stroke incidence among young adults (<65 years) by 40% over
the past decade globally (Béjot et al., 2016; Ekker et al., 2018).
A potential explanation for the surge in stroke incidence is the
rising prevalence of modifiable risk factors such as hypertension,
poor diet, dyslipidemia, and low physical activity (O’Donnell et al.,
2016).

The rise in stroke incidence among young adults has significant
implications during the “active” period of their life. Specifically,
young adults experience complex psychological, mental (e.g.,
depression, anxiety) (Waje-Andreassen et al., 2013; Amaricai and
Poenaru, 2016; Ekker et al., 2018; Ignacio et al., 2022), physical,
and cognitive deficit (e.g., processing speed, attention, executive
function, memory- working, immediate and delayed) (Palmcrantz
et al., 2012; Schaapsmeerders et al., 2013; Maaijwee et al., 2014;
Sasikumar and Pikula, 2018), post-stroke, and impaired quality of
life (QOL) (Singhal et al., 2013; Gurkova et al., 2023). They also
experience a negative impact on their identity, roles, relationships,
social, and occupational wellbeing, coupled with the ability to
drive, return to work, participate in recreational activities and
engage in familial care activities (Martinsen et al., 2012; Leung
et al,, 2017; Walters et al., 2020; Gurkova et al., 2023). This
is further coupled with increase in high health care-associated
costs. For instance, the average cost of a hospital stay for young
adult stroke patients in the United States was $34,886 (US) for
ischemic stroke, $94,482 (US) for intracerebral hemorrhage, and
$146,307 (US) for subarachnoid hemorrhage (Ellis, 2010). Similar
findings were noted in Australia, where the economic burden of
younger stroke patients was estimated to be $2.0 billion (AUD)
over 5 years, equating to $149,180 (AUD) per patient (Tan et al,,
2022).

Historically, stroke outcomes have been measured using
clinician-reported or “objective” assessments and measures [e.g.,
modified Rankin Scale (mRS) and Barthel Index (BI)] of
ambulation, motor function, strength, and speech (Reeves et al.,
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2018; Smith et al, 2021) with limited interest in patient-
reported outcome measures (PROMs). PROMS include measures
of wellbeing and health-related quality of life (HRQoL) in addition
to functional status, and symptom burden. This is further coupled
with the current design and delivery of stroke care and services
focused on physical function and conducting activities of daily
living (Lawrence, 2010; Keating et al., 2021). Such a focus reflects
older adults’ needs and priorities (Lawrence, 2010) and fails to
meet the unique and differing needs of young adult stroke patients
(Shipley et al., 2020).
There is a dearth
PROMs as well as rehabilitative preferences and needs in

of research exploring post-stroke

young adult stroke patients, and even less that examine gender
differences in this population. This limits our ability to develop
interventions/programs across the stroke care continuum in
changing stroke demographics (Keating et al., 2021). PROMs
offer a new and innovative frontier for stroke outcome-related
assessments in both the clinical and research contexts as patients
are placed at the center and afforded the opportunity to directly
convey their perspectives of the post-stroke impact on health
domains (e.g., health status, physical, psychological, function,
emotional and mental), QOL, and outcomes (Reeves et al,
2018). Therefore, the purpose of this study was to assess:
(1) young adult stroke patients’ physical, psychological, and
occupational functioning and HRQoL; and (2) post-stroke care
preferences using PROMs, with attention to gender differences in
these domains.

2 Methods
2.1 Study design

A cross-sectional cohort pilot study design of clinical and
survey data from patients who attended the Stroke Prevention
Clinic (SPC) at the Toronto Western Hospital (TWH), University
Health Network (UHN) was used. Study findings are reported
using the Strengthening the Reporting of Observational Studies in
Epidemiology (STROBE) guideline for cross-sectional studies (Von
Elm et al., 2008).
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2.2 Setting

The study was conducted at the TWH, which is one of
the largest stroke centers in Ontario, Canada and an academic
health sciences center affiliated with the University of Toronto.
A consecutive sampling method of patients attending the SPC
was applied from February 2019-August 2021 with a temporary
termination of participant recruitment due to the COVID-19
pandemic and a modification to the protocol. Participants who met
the selection criteria were recruited by a research coordinator.

2.3 Study participants

The study population consisted of young adult stroke patients,
who were eligible if they were, at the time of participation: (1)
of working age (<65 years of age); and (2) had an ischemic
or hemorrhagic stroke >90 days prior to recruitment. Patients
were excluded from the study if they: (1) had advanced cognitive
or functional impairment that would limit the provision of
informed consent or participation (defined as having a diagnosis
of dementia and/or mRS > 4); (2) had moderate to severe
aphasia based on the National Institutes of Health Stroke Scale
(NIHSS) item #9; (3) communicated in a language other than
English; and (4) had a subarachnoid hemorrhage or stroke due
to trauma. The health care providers (e.g., Nurse Practitioner
or Neurologist) considered patients for inclusion based on their
assessments and referred them to the research coordinator.
Following this, the research coordinator approached potential
participants to describe the study purpose, provided an information
letter, answered any clarifying questions, and attained written,
informed consent from those interested in taking part in
the study.

2.4 Ethical considerations

The research study was approved by the UHN Research Ethics
Board (REB # 17-6092). Written consent was obtained from
all participants.

2.5 Data collection

Data collected  from  the who

consented  to

were patients

participate in  the study and

were
collected from the patients charts and through a survey

(either hard copy or online, based on participant
preference).  The  following  section  describes  the
quantitative  data  collection and analysis  procedures
and instrumentation.
2.5.1 Sociodemographic and clinical
characteristics

Sociodemographic ~and  clinical  characteristics =~ were

collected either through the survey or chart review from the
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electronic records by the research coordinator. Participants’
sociodemographic characteristics were assessed with questions
about age, sex, gender, ethnicity, level of education, living

arrangement, marital status, family structure, and pre-
and post-stroke income (individual and household), and
insurance status. Participants’ clinical characteristics were

assessed with questions or were collected from the medical
charts about pre- and post- health conditions (including
physical, surgical, psychiatric, and substance use disorders),
current medications, time since stroke, stroke type, etiology,
severity (NIHSS) (NIH Stroke Scale), first or recurrent stroke,
acute stroke care, mRs (Banks and Marotta, 2007), Montreal
Cognitive Assessment (MOCA) (Hobson, 2015), and receipt
of other rehabilitative, medical, and/or mental health care
following stroke.

2.5.2 Variables and instrumentation

The main study variables were: (1) occupational
functioning;  (2)  physical,  psychological, and  social
wellbeing; and (3) preferences for post-stroke care

and interventions/programs.

2.5.2.1 Occupational functioning

Data were obtained through questions on pre-and post-stroke
occupation (manual labor, professional and clerical, semi-skilled
professional, and other), pre-and post-stroke work hours, and/or
post-stroke work status.

2.5.2.2 Physical, psychological, and social wellbeing

The Quality of Life in Neurological Disorders (Neuro-QoL)
short-form tool (Cella et al., 2012) was used. The Neuro-QoL
is a multi-dimensional patient reported measurement tool that
assesses the mental, physical and social health of adults and
children living with neurological conditions (Cella et al., 2012).
The short Neuro-QoL comprises of 13 domains with 5-9 items
in each domain anchored on a 5-point Likert scale (Cella
et al., 2012). The main domains are: (1) physical (function:
upper extremity function-fine motor, lower extremity function-
mobility, & symptoms: sleep disturbance, fatigue measures); (2)
psychological (emotional health: anxiety, depression, positive affect
and wellbeing, stigma, emotional and behavioral dyscontrol,
cognitive health: cognition function and communication); and
(3) social (ability to participate and be satisfied with social
roles/activities) wellbeing. In accordance with the scoring methods
for the Neuro-QoL short-form tool, the raw scores were converted
to T scores, which are standardized to a Mean of 50 and
a Standard Deviation (SD) of 10 (Cella et al, 2012). The
following subdomains were scored positively, such that higher
scores reflect better functioning: lower (mobility) and upper
extremity (fine motor) function, applied cognition-executive
function, applied cognition-general concerns, positive affect and
wellbeing, social roles, and activities, as well as satisfaction with
social roles and activities. Whereas, the subdomains of fatigue,
sleep disturbance, anxiety, depression, emotional and behavioral
dyscontrol, and stigma were scored negatively, such that higher
scores reflect poorer functioning (Cella et al., 2012). The Neuro-
QoL short-form tool (Cella et al., 2012) is clinically relevant
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and psychometrically robust (Cronbach’s a = 0.85-0.97) (Cella
et al, 2012) in assessing HRQoL among persons living with
neurological disorders.

2.5.2.3 Care preferences

Participants were asked questions about: (1) preferences
with focus on post-stroke care (e.g., pharmacotherapy, cognitive
behavioral therapy, mindfulness-based stress reduction); (2) areas
that would be beneficial to receive advice or assistance (e.g.,
emotional and psychological health, romantic/sexual relationship,
RTW, childcare issues); and (3) preferred method of delivery of
support (e.g., in-person, telemedicine, person-led, peer-based) for
post-stroke care.

2.6 Statistical methods

Descriptive and inferential statistics were conducted using the
R software v4.1.0 (R Core Team, 2022). Descriptive statistics were
used to describe the sample, specifically the sociodemographic
and clinical characteristics, HRQoL coupled with psychosocial and
occupational functioning. Continuous variables were described
using means and SDs and categorical variables were described
using counts and percentages. The proportion of participants with
impaired Neuro-QoL scores in each domain were determined.
Linear Model ANOVA’ for normally distributed continuous data
and Pearson chi-square tests for categorical data were used for the
inferential statistics. Across each Neuro-QoL domain, univariable
associations between age (continuous and categorical < 50 or =>
50), gender (women/men), time post-stroke (continuous), mRS (0,
1, 2, 3) (Webster et al., 2011), RTW (yes, no), and post-stroke care
(yes, no) were examined between participants with and without
impaired HRQoL. Return to work was treated as a dichotomous
variable, with any paid work being assigned as a positive RTW
(Dreyer et al., 2016). The significance level for all analyses was set
atp < 0.05.

Multivariable logistic regression analyses were also conducted
to investigate the relationship between variables that were
significantly associated with impaired HRQoL in the univariable
analysis. By developing these models, the characteristics that
had the greatest impact on HRQoL and functioning following
stroke and, therefore, predicting those at highest risk of poor
outcomes in these domains were identified. Gender was included as
predictor variable in the multivariable models with a focus on the
evaluation of the association between sociodemographic/clinical
characteristics and HRQoL and RTW. Multicollinearity was
assessed in each model using variance inflation factor and model fit
was evaluated using McFadden’s Pseudo-R squared. A McFadden’s
R? 0f 0.2-0.4 suggests excellent model fits (McFadden, 1977).

3 Results
3.1 Participants

A total of 145 patients were assessed for eligibility and of those,

45 declined to take part in the study. Of the 100 participants
included, 15 were excluded for having >60% missing data, resulting

Frontiersin Stroke

10.3389/fstro.2024.1386300

in a final sample of 85 young adult stroke patients (Figure 1). All
participants were cis gender meaning they identified with their
biological sex with the exception for one participant who did not
answer the gender question; resulting in 84 participants being
included in the gender analysis. Over half of the participants were
men (58.3%) with a mean age of 48.3 years (SD: 11.2, range 21—
65). Men were significantly older than women, with a mean age
difference of 7.7 years (p = 0.001). Participants reported being
white (59.5%), married (54.7%), and having advanced degrees
(55.4%). Additionally, the participants’ family structure varied
based on gender with women more likely to live with their mothers
(p = 0.002) and men with their fathers (p = 0.002) (Table 1).

For the participants’ clinical characteristics, 68.5% had an
ischemic stroke, and significantly more men had a hemorrhagic
stroke than women (p = 0.047). The mean time of post-stroke was
334 days (equivalent to 11 months) with participants having a mild
stroke (NIHSS 3) and good cognitive outcomes (MOCA 28). Many
participants (58.6%) reported receiving rehabilitation at home post-
stroke, and the post-stroke mRS score varied with 44.0% scoring 1
(no significant disability despite symptoms) (Table 1).

3.2 Occupational functioning

The post-stroke status of participants was mixed with 58.7%
not RTW. A much lower percentage of participants (13.9%)
were working 30-40 h/week post-stroke compared to pre-stroke
(44.6%). Further, a higher percentage of participants (25.7%)
were unemployed post-stroke compared to pre-stroke (5.2%).
There was also a change in occupation before and after stroke.
Specifically, 53.2% participants reported having professional and
clerical occupations pre-stroke and only 34.3% held this occupation
post-stroke. Moreover, many participants were the primary earners
in their household (54.5%) with men more likely to be primary
earners compared to women (p = 0.021). While there were 40%
missing data for individual and 60% for household income post-
stroke, which is a common pattern in survey data on personal and
household income (Yan et al., 2010; Daniels, 2022), 43.6% of the
individual and 55.2% of the household incomes were >$100,000;
with men having a higher household income pre-stroke than
women (p = 0.069) (Table 2).

3.3 Physical, psychological, and social
wellbeing (NeuroQol)

Overall, NeuroQoL varied among the participants and across
the domains, with some having undesirable self-reported health
(as illustrated in Table 4). The highest impairments across the
NeuroQoL (measured as a T-score of >55 or <45) were in
the social and psychological domains; notably in the ability to
participate in social roles and activities (37%), satisfaction with
social roles (30%) as well as in anxiety (34%) and subjective
cognitive function (34%) scores (Table 3). Gender differences
within the NeuroQoL were also observed. Specifically, women
reported significantly worse depression (p = 0.035), emotional
dyscontrol (p = 0.015), fatigue (p = 0.003), stigma (p = 0.022), and
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Assessed for eligibility (n=145)
Identification
Declined to

participate n= 45
Inclusion Included (n=100)

A 3 Excluded (n=15):

> 60% missing data
Analysis Analyzed (n=85)
FIGURE 1

STROBE flow chart.

sleep (p = 0.040) scores (T-score > 55) than men. Additionally,
women had significantly worsened ability to participate in social
roles (p = 0.020), satisfaction with social roles (p = 0.047), and
subjective cognitive function (p = 0.034) scores (T-score < 45)
compared to men (Table 4).

In the multiple regression analysis, when controlling for
confounders (gender, RTW), the longer the time since stroke (11
months), the more impaired anxiety T-scores (p = 0.03). Second,
age was associated with impaired Upper Extremity Function T-
scores, specifically increase in age (OR, 1.08; 95% CI 1.02-1.15).
Finally, women (OR, 6.57; 95% 1.54 27.81) and older participants
(aged 50-65) (OR, 5.82; 95% 1.32 25.71) had greater odds of
impaired Stigma T-scores (Table 5).

3.4 Care preferences

Participants care preferences for areas of focus and method
of delivery of post-stroke care varied (Appendix 1). Specific to
areas of focus, over 70% of participants reported the need for
additional support for their physical health, 56% for their emotional
and psychological health support, 38% for the ability to RTW,
and 26.2% on post-stroke self-identity. Notably, women (37.1%)
preferred additional support with focus on self-identity post-stroke
compared to men (18.4%) (p = 0.05).

Women also significantly preferred cognitive behavioral
therapy (p = 0.018) and mindfulness-based stress reduction (0.016)
as areas to focus on during post-stroke care compared to men.
Whereas, men significantly preferred (p = 0.02) pharmacotherapy
as an area of focus in post-stroke care compared to women.
Furthermore, women (37.1%) preferred additional support with
self-identity post-stroke compared to men (18.4%) (p = 0.05).
Specific to method of delivery for post-stroke care, over 70% of
participants indicated in-person as their preference as well as
person-led (66.7%) and professional-led (54.8%) support. Gender
differences with preferred method of delivery for post-stroke care
was also significant, such that more women preferred on-demand
(p = 0.015) and in-person support (p = 0.054) compared to men
(Supplementary Table 1).
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4 Discussion

The provision of person-centered and high-quality stroke
care to all patients is challenging, but particularly to young
adult stroke patients. Young adult stroke patients experience a
profound diversion from their life trajectory of building their career
and caring for their family, to compromised occupational and
psychosocial functioning as well as HRQoL. The findings from this
study highlight the multifaceted challenges and impairments that
young adult stroke patients experience post-stroke (Figure 2).

4.1 Occupational functioning and HRQoL
domains

In this study, occupational functioning changed among young
adult stroke patients with 58.7% not RTW, 34.3% (from 53.2% pre-
stroke) having returned to their professional and clerical positions,
and only 4.3% returned to their manual labor occupation post-
stroke (from 11.7% pre-stroke). Of note, the rate of RTW among
participants in this study was higher than previously observed
in the literature. For instance, among young adult stroke adult
participants in the Helsinki Young Stroke registry-based follow-up
study (Aarnio et al., 2018), 37.6% were not working at 1-year, 42.0%
at 2-years, and 46.9% at 5-years, post-stroke. The associations of
lower rates of RTW in the Helsinki Young Stroke study included
men, blue-collar workers, and having a higher degree of functional
disability (moderate to severe aphasia, mild, moderate or severe
limb paresis, moderate to severe visual field deficit) (Aarnio et al.,
2018). This is contrary to our study where participants had milder
stroke, good functional and cognitive outcomes, and the majority
were discharged home, did not attend any inpatient or outpatient
rehabilitation, and were of higher socio-economic status. Similar
findings were also echoed in a systematic review that determined
the frequency and predicting factors of RTW for young adult stroke
patients (18-65 years) (Edwards et al., 2018). In the systematic
review, the median frequency of RTW increased with time- from
41% zero to 6 months, 53% 1-year, 56% 1.5-years, and 66% 2-4-
years post-stroke (Edwards et al., 2018). Furthermore, predicting
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Women
(n = 35)
Age 0.001 (1) College degree 7 (21.9%) 8(19.0%) 15 (20.3%)
Mean (SD) 43.3 (10.6) 51.5(10.3) 483 (11.2) High school or 2(6.2%) 6 (14.3%) 8 (10.8%)
equivalent
Range 21.0-63.0 26.0-65.0 21.0-65.0
Ethnicit Some college 3(9.4%) 1(2.4%) 4 (5.4%)
nicity
_ Some high 1(3.1%) 5(11.9%) 6 (8.1%)
White 21(60.0%) | 29 (59.2%) 50 (59.5%) 0.940 (2) school or less
African 0(0.0%) 6 (12.2%) 6 (7.1%) 0.032 (2) Time since 0.794 (1)
Asian 4(11.4%) 3(6.1%) 7(8.3%) 0.386 (2) stroke (no.
days)
1 1 0 0, 0
Hispanic 3(8.6%) 0(0.0%) 3(3.6%) 0.037 (2) Missing ) 5 .
Oth 5 (14.3% 5(10.2% 10 (11.9% 0.569 (2
er (14:3%) (102%) (11.9%) @ Mean (SD) 348.1 3242 334.4 (393.6)
Insurance 0.823 (2) (478.4) (321.2)
Status Stroke type 0.696 (2)
Missi 1
ssing 8 > ’ Missing 4 7 11
Advanced 13 (48.1% 20 (45.5% 33 (46.4%
vance (48.1%) (45.5%) (46.4%) Hemorrhagic 9(29.0%) | 14(333%) | 23 (31.5%)
Basi 6 (22.2% 8 (18.2% 14 (19.7%
asie (222%) (182%) (19:7%) Ischemic 2(71.0%) | 28(66.7%) | 50 (68.5%)
N 9 (29.6Y 16 (36.49 25(33.8
one ( %) ( %) ( %) Recurrent 0.289 (2)
Marital Status 0.729 (2) stroke
Missing 4 5 9 Missing 6 23 29
Living with 3(9.7%) 5 (11.4%) 8 (10.7%) No 24(82.8%) | 24(92.3%) 48 (87.3%)
t
partner Yes 5(17.2%) 2(7.7%) 7 (12.7%)
Married 18 (58.19 23 (52.39 41 (54.7
arrie ( %) ( %) ( %) Rehabilitation 0.285(2)
Never married 8 (25.8%) 10 (22.7%) 18 (24.0%) program- post
stroke
Separated/ 2 (6.5%) 6 (13.6%) 8 (10.7%)
divorced Missing 21 36 57
Living 0.674 (2) Education 0 (0.0%) 1(7.7%) 1(3.7%)
arrangement Home 1(7.1%) 4(30.8%) 5 (18.5%)
Missi
1ssing 3 > 8 None 3(21.4%) 1(7.7%) 4(14.8%)
Assisted livi 0 (0.0% 1(2.3% 1(1.3%
fascslift; tving (0.0%) (2:3%) (1.3%) Rehabilitation 9 (64.3%) 7 (53.8%) 16 (59.3%)
Home 29(90.6%) | 41(93.2%) 70 (92.1%) Speech 1(7.1%) 0(0.0%) 1(3.7%)
rehabilitation
i 1(3.19 1(2.39 2 (2.6
g:irl?mg (3.1%) (2:3%) (2.6%) Rehabilitation 0222 (2)
R4 type
Family structure
y Missing 7 19 26
Moth 8 (22.29 1(2.09 9(10.7 0.002 (2
other (222%) (20%) (10.7%) @ Home 14(50.0%) | 20(66.7%) | 34(58.6%)
Fath 2(5.79 17 (34.7 19 (22.69 0.002 (2
ather (57%) (347%) 9 (22.6%) @ Inpatient 5(17.9%) 6 (20.0%) 11 (19.0%)
p
ibli 1(2.99 1(2.09 2 (2.49 809 (2
Siblings (2:9%) (2.0%) (24%) 0809(2) Outpatient 9(32.1%) 4(13.3%) 13 (22.4%)
Partner 5 (14.3%) 6 (12.2%) 11 (13.1%) 0.785 (2)
MoCA 0.495 (1)
Children 15 (42.9%) 14 (28.6%) 29 (34.5%) 0.175 (2)
Missing 17 22 39
Grandchildren 0 (0.0%) 1(2.0%) 1(1.2%) 0.395 (2)
Mean (SD) 28.4 (2.0) 28.0 (2.5) 282(2.3)
Other 2(5.7%) 2 (4.1%) 4(4.8%) 0.729 (2)
Range 23-30 20-30 20-30
Highest level 0.321 (2) . X
of education Poststroke modified Rankin Score (mRS)
Missing 3 7 10 Mean (SD) 0.7(0.7) 0.7(0.6) 0.7(0.6) 0.821(1)
Advanced 19 (59.4%) 22 (52.4%) 41 (55.4%) Modified 0.066 (2)
degree Rankin Score
(Continued) (Continued)
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TABLE 1 (Continued) TABLE 2 Occupational characteristics.
Women Men p- Women Men Total p-
35) (n=49) value (n=35) (n=49) (N=84) value
Missing 12 22 34 Post-stroke 0.091(1)
work status
0 5 (21.7%) 12 (44.4%) 17 (34.0%)
Missing 5 5 10
1 11(47.8%) | 11 (40.7%) 22 (44.0%)
Disability/leave | 11 (36.7%) | 19 (43.2%) 30 (40.5%)
2 6(26.1%) 1(3.7%) 7 (14.0%)
Full-time 11(36.7%) | 12(27.3%) 23 (31.1%)
3 1(4.3%) 3(11.1%) 4(8.0%) employed
1. Linear model ANOVA. 2. Pearson’s chi-squared test. Full-time 1(3.3%) 1(2.3%) 2(2.7%)
student
X . X Lo Homemaker 2(6.7%) 0(0.0%) 2(2.7%)
factors of RTW included men, greater independence in activities of
daily living, better cognitive ability, fewer neurological deficits, and P a“'lﬁmz 3 (10.0%) 6 (13.6%) 9 (12.2%)
employe:
employment in a professional/office setting (Edwards et al., 2018). oy
Impairments across the HRQoL domains were also observed Retired 0(0.0%) 6 (13.6%) 6(8.1%)
in this study and mostly related to the social and mental Unemployed 2(6.7%) 0 (0.0%) 2 (2.7%)
domains despite goofl MOCA scores. .ThIS is important to n(?te Occupation 0130
because although this cohort had mild strokes and otherwise before stroke
good functional outcomes, they still experienced HRQoL-related Misi R s N
18811,
impairments which extended beyond the physical and functional ¢
status (motor, language or cognitive), and to more complex Manual labor 1(3.0%) 8 (18.2%) 9 (11.7%)
psychological outcomes. While the cross-sectional pilot design Professional & 18 (54.5%) 23 (52.3%) 41 (53.2%)
limits our understanding of contributing factors for the observed clerical
impairments, there are several potential explanations to the Retired 0 (0.0%) 3 (6.8%) 3(3.9%)
occupational ‘and HRQoL-related impairments. First, appreciating Semi<killed 10 (30.3%) 7 (15.9%) 17 22.1%)
that at the time of the stroke event, adults under 65 years of professional
age are often building their careers and working toward their
i i . Student 2(6.1%) 1(2.3%) 3(3.9%)
respective professional goals. The premature and unanticipated
exit from the labor markets and increased reliance on government Unemployed 2 (6.1%) 2 (4.5%) 4(5.2%)
subsidy post-stroke can be challenging for young adults who may Occupation 0.274
have dependents (e.g., children, aging parents) and other financial after stroke
demands (e.g., mortgage). This in turn, may impair their ability Missing 6 9 15
to meet p.hys1cal, psychological .and so.c1al needs,. and potentially Manual labor 1(3.3%) 2 (5.0%) 3 (4.3%)
affect their overall health, quality of life, wellbeing, self-esteem,
life satisfaction, sense of achievement and facilitation of individual lOn disabili 2(6.7%) 5 (12.5%) 7 (10.0%)
eave/d1sabllr
identity, autonomy, security, and social status (Baldwin and Brusco, i
2011; Morris, 2011; Edwards et al., 2018; La Torre et al., 2022). Professional & 11 (36.7%) 13 (32.5%) 24 (34.3%)
. . C . R clerical
Second, the higher levels of anxiety and poor subjective cognitive
function may be attributed to the uncertainty of the long-term Retired 0(0.0%) 5 (12.5%) 5(7.1%)
outcomes, potential complications, and fear of stroke re-occurrence Semi-skilled 4(13.3%) 4(10.0%) 8 (11.4%)
(Opoku et al., 2020). Third, while the data were not collected in professional
this study, there is growing research on biological mechanisms Student 4(13.3%) 1(2.5%) 5 (7.1%)
such as neuroinflammation and infection potentially contributing
L i Unemployed 8 (26.7%) 10 (25.0%) 18 (25.7%)
to cognitive impairment post-stroke and overall psychological
outcomes (Kliper et al., 2013; Milosevich et al, 2023). Fourth, Return to 0.298 (2)
. . . . work
having to develop a new and/or adjusted identity post-stroke.
Finally, the reconciliation of having an “older person’s disease” and Missing 5 5 10
receiving care that is geared toward older persons (Dale Stone, No 16 (51.6%) 28 (63.6%) 44 (58.7%)
2005). Such reconciliation is further amplified with current post-
L C . o Yes 15 (48.4%) | 16 (36.4%) 31 (41.3%)
stroke rehabilitation programs primarily focusing on regaining
physical function and activities of daily living (Lawrence, 2010; Primary 0.021 (1)
. . earner in
Keating et al., 2021) and not the psychological outcomes and the house
RTW process (Shipley et al., 2020). In addition, young adult stroke u
. . . . issi 2 5 7
patients with mild post-stroke symptoms may not require post- i
stroke services, and are often discharged home with minimal or no No 20 (60.6%) 15 (34.1%) 35 (45.5%)
referral to post-stroke interventions resulting in less attention to (Continued)
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TABLE 2 (Continued) TABLE 3 Proportion of patients with impaired QOL (T-score of >55 or
<45).
Neuro QOL Number of Number Proportion
domains participants impaired  impaired
Yes 13(39.4%) | 29 (65.9%) 43 (54.5%) (%)
Work hours 0.619 (1) Anxiety 85 29 34
before stroke
Depression 85 8 9
Missing 9 10 19
Ability to 84 31 37
>40 per week 11 (42.3%) 18 (46.2%) 29 (44.6%) participate
20-30 per 4(15.4%) 3(7.7%) 7(10.8%) Emotional 85 17 20
week
Fatigue 85 19 22
30-40 per 11 (42.3%) 18 (46.2%) 29(44.6%)
week Lower mobility 85 11 13
Work hours 0.765 (1) Upper mobility 85 22 26
after stroke
Stigma 85 14 17
Missing 5 7 12
Positive wellbeing 85 5 6
<20 per week 18 (60.0%) | 29 (69.0%) 47 (65.3%)
Satisfaction 84 25 30
>40 per week 4(13.3%) 4(9.5%) 8(11.1%)
Cognitive function 85 29 34
20-30 per 4(13.3%) 3(7.1%) 7(9.7%)
week Communication 53 0 0
30-40 per 4(13.3%) 6 (14.3%) 10 (13.9%) Sleep disturbance 53 12 23
week
Individual 0.570 (1)
i befi . .
::::l: ¢ belore support their unique and long-term post-stroke needs (Wolfenden
and Grace, 2015; Maratos et al., 2016).
Missing L 1 » In this study, we also observed gender differences across most of
$20-49,000 6(30.3%) 7 (20.0%) 13 (23.6%) the HRQoL domains; specifically, in social (ability to participate in
$50-99,000 7 (35.0%) 11 (31.4%) 18 (32.7%) social activities) and physical health (fatigue and sleep), but more
so in mental health (emotional health: anxiety, fatigue, stigma,
>$100,000 7 (35.0%) 17 (48.6%) 24 (43.6%) . . o . .
cognitive health: subjective cognitive function), with women
Household 0.069 (1) experiencing worse symptoms compared to men. It has been

i bef . . .
tneome belore reported that women experience a disproportionate burden of

stroke
stroke-related disability, psychosocial and mental (e.g., depression)
Missing 10 16 26 challenges, and mortality (Shi et al., 2017; Rexrode et al., 2022)
$20-49,000 4(16.0%) 1(3.0%) 5 (8.6%) compared to men. In a recent review on PROMs post-stroke, sex
$50-99,000 11(440%) | 10(30.3%) 21 (36.2%) disparities with females experiencing more activity limitations and
post-stroke depression, and worse HRQoL compared to males (Gall
100,000 10 (40.0% 22 (66.7% 32(55.2% PP
> (40.0%) (66.7%) (55.2%) et al., 2018) were found, but it is important to note that most of the
Individual 0449 (1) studies in this review included an older adult patient population
income after .
with more severe strokes.
stroke
Missing 24 28 52
$20-49,000 4(36.4%) 6 (28.6%) 10 (31.2%) 4.2 Care pl‘efel’ences
50-99,000 1(9.19 6 (28.6Y 7(21.9 . . o
i ©1%) (28.%) (21.9%) In this study, many participants highlighted numerous care
>$100,000 6 (54.5%) 9 (42.9%) 15 (46.9%) preferences and methods of delivery for post-stroke interventions
that centered around non-pharmacological, psychological, and
Household 0.091 (1) . . ) .
income after emotion-based to aid with their post-stroke care and recovery.
stroke There were also gender differences in the preferred care
Missing 53 » 35 interventions post-stroke in our study. The care preferences in
stroke recovery among the young adult population has seldomly
$20-49,000 8 (36.4%) 3(11.1%) 11 (22.4%) been reported in the literature. Of the limited literature that exists,
$50-99,000 5 (22.7%) 11 (40.7%) 16 (32.7%) three themes emerged in a qualitative study that explored the unmet
needs of young adults (n = 19, age: 19-54 years, 6 months to 24
>$100,000 9 (40.9%) 13 (48.1%) 22 (44.9%) years from stroke event) with varying stroke severity and post-
1, 2. Pearson’s Chi-square test. stroke functional ability in inpatient and outpatient stroke care in
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TABLE 4 Neuro-Qol T-scores.

10.3389/fstro.2024.1386300

TABLE 5 Multivariable regression analysis.

Variable Number of OR (95% p-value
impaired Cl)
. QOL/total
Anxiety number of
Mean (SD) ‘ 51.0 (8.6) ‘ 47.1(11.4) ‘ 48.8 (10.4) ‘ 0.093 (1) Cases
Depression Anxiety T-Score > 55
Mean (SD) ‘ 460 (8.7) ‘ 424 (6.8) ‘ 439(7.8) ‘ 0.035 (1) Gender
Ability to participate Male 13/67 Reference -
Female 12/67 1.36 0.57
Mean (SD) ‘ 46.1(9.9) ‘ 50.9 (8.9) ‘ 48.9 (9.6) ‘ 0.020 (1) (047-3.97)
Emotional dyscontrol Time since stroke
Mean (SD) ‘ 46.9 (10.3) ‘ 41.2(10.4) ‘ 43.6 (10.7) ‘ 0.015 (1) Continuous B 100 0.03
Fatigue (1.00-1.00)
Mean (SD) ‘ 50.0 (11.6) ‘ 42,5 (10.8) ‘ 45.6 (11.7) ‘ 0.003 (1) Return to work
Lower mobility No 15/67 Reference -
Mean (SD) ‘ 51.7 (7.6) ‘ 53.5 (6.8) ‘ 52.8(7.2) ‘ 0.278 (1) Yes 11/67 0.92 0.88
(0.32-2.69)
Upper mobility . : .
Upper extremity function- fine motor T-Score of < 45
Mean (SD) ‘ 49.4(7.5) ‘ 495 (8.5) ‘ 49.5(8.1) ‘ 0.971 (1)
Gender
Stigma
Men 12/74 Reference -
Mean (SD) ‘ 49.4(7.5) ‘ 45.7 (6.7) ‘ 47.2(7.3) ‘ 0.022 (1)
Women 10/74 3.05 0.12
Positive wellbeing (0.83-11.2)
Mean (SD) ‘ 53.9 (9.0) ‘ 56.1(8.3) ‘ 55.2(8.6) ‘ 0.247 (1) Age
Satisfaction Continuous - 1.08 0.01
(1.02-1.15)
Mean (SD) ‘ 47.8 (7.0) ‘ 50.9 (7.0) ‘ 49.6 (7.2) ‘ 0.047 (1)
" . Return to work
Cognitive function
No 14/74 Reference -
Mean (SD) ‘ 48.6 (10.2) ‘ 53.4(10.0) ‘ 51.4(10.3) ‘ 0.034 (1)
T Yes 6/74 0.34 0.07
Communication (0.09-1.17)
Missing 13 19 32 Stigma T-Score > 55
Mean (SD) 93.6 (11.6) 92.8 (12.7) 932 (12.1) 0.816 (1) Candlar
Sleep Men 5177 Reference -
Missing 13 19 32 Women 9177 657 0.02
Mean (SD) 464(119) | 396(L1) | 4250118 | 0.040(1) (1.54-27.81)
1. Linear Model ANOVA. Bold values indicate statistically significant. Time since stroke
Continuous - 1.00 0.40
(0.99-1.00)
Age
Australia (Shipley et al., 2020). The themes were: (1) limited focus
. " L. . <50 4/77 Reference
on psychological and cognitive management; (2) limited provision
of information and structured peer support; and (3) receiving 50-65 10/77 5.82 0.03
. . . (1.32-25.71)
needs, gender and age-specific patient care (Shipley et al., 2020).

While there has been a focus in recent years on the development of
app-based and online mental health supports (Neary and Schueller,
2018), the participants in our study preferred an in-person method
of post-stroke care delivery and approximately half preferred care
being delivered by a health care provider (HCP) compared to a peer
or self-led. Such findings are consistent with an international cross-
sectional study of 171 young stroke patients (age 18-55 years; mRS
ranging from 1 to 3; and time since stroke: median 35.5 months),
where expressed needs centered around having face-to-face contact
with HCPs, meeting outside of the “traditional” health care setting

Frontiersin Stroke

Bold values indicate statistically significant.

as well as the provision of information through a list of tips, and
peer support (Keating et al., 2021).

The ultimate purpose of exploring the needs and preferences of
this unique patient population is to improve post-stroke recovery,
delivery of stroke care and interventions/programs, in addition
to models of stroke care that are currently geared toward older
adult stroke patients. Our study comprehensively examined the
unmet needs of young adult stroke patients across all relevant
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Stroke incidence is increasing among young adults of working age (<65)

There is a dearth of research exploring post-stroke outcomes, care
preferences and needs in this population with focus on gender difference

i

A

2) post-stroke care preferences
All analysis were stratified by gender

N= 85 mean age 48.3 yrs
Means: time after stroke 11m,
NIHSS 3, mRS 1, MOCA 28
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Women have worse scores in p
(depression, stigma, emoti
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FIGURE 2
Summary of findings.

METHODS: A pilot cross-sectional study that assessed:
1) young adult stroke patients’ physical, psychological, and occupational
functioning and health-related quality of life (HRQoL);

58.7 % NOT returned to work (RTW)

~ 30-40% impairment in HRQoL
$ social & emotional & cognitive scores

>70% preferred in person & longitudinal follow up
Needs: physical(71%), emotional(56%), RTW(38.1%), self-identity(26.2%)

Gender Difference
Psychological care support:

referred behavioral therapy vs.
erred pharmacotherapy (p = 0.02)

Preference

uided (in groups or individual)

hysical (sleep, fatigue) & emotional health
onal), & sense of self-identify domain

A

long-term post-stroke outcomes such as HRQoL, psychological
and occupational functioning, as well as care preferences. The
findings have several implications to future design of post-stroke
recovery and clinical care practice that encompasses age and gender
more carefully.

First, enhancing HCPs knowledge and understanding,
directly from the patients’ perspective of their health status,
gender differences, and novel ideas for targeting post-stroke
care interventions in a manner using PROMs (Reeves et al,
2018). Second, the importance of integrating an intersectionality
framework in the development of needs, gender and age-specific
post-stroke education and interventions appreciating how
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social identity may influence access, navigation, affordance,
and biases; all of which may contribute to stroke outcomes
(Berkhout et al., 2024). For example, their personal (e.g., parenting,
driving, self-identity, social participation) and professional
(e.g., RTW, career growth and development) life stages. Third,
the development of non-pharmacological and peer support
interventions for the non-physical aspects of stroke (e.g., self-
identity, emotions, role, social participation) based on key
goals of this patient population (e.g., RTW, remaining active
in social and family lives, maintaining a career) (Sasikumar
and Pikula, 2018). Interestingly, non-pharmacological and age-
specific education and interventions are common in oncology
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with Adolescent and Young adult (AYA) programs (Haines
et al,, 2023) and a similar structure in stroke care would be
beneficial particularly because stroke interventions/programs
have traditionally focused on physical and cognitive rehabilitation
as the essential aspects of stroke recovery. However, based on
the study findings and supported by the literature, young adult
stroke patients continue to have issues with other aspects of
their recovery and functioning that are, perhaps, not targeted
by traditional post-stroke rehabilitation interventions/programs.
Finally, the importance of employing a co-design, participatory
approach in the development of post-stroke-related education
(Batalden et al., 2016; Auger
et al, 2022) to ensure they are person-centered, effective,

and interventions/programs

sustainable, and appropriate in overcoming the significant
challenges and barriers experienced by this unique patient
population post-stroke.

The study has several limitations. First, the inclusion criteria
were limited to persons without or with onlymild aphasia, and who
were able to communicate in English. This limits our ability to
generalize the study findings to other young adult stroke patient
populations who may have additional and/or more targeted needs.
Second, 15 participants were excluded from the data analysis for
having >60% missing data and their responses may have differed
from those comprising the final study sample. Third, this pilot
study was conducted in a single center in Toronto, Ontario,
Canada, which may limit the generalizability of the findings
although stroke and post-stroke service in Canada is universally
designed around the stroke best practice guidelines. Fourth, the
definitions of several variables included in this study, such as young
adult stroke patient and RTW status, are inconsistently defined
in the literature, yet we wanted to capture the post-stroke needs
across the age of the “working population”. Although we based
our operationalization of these variables on past literature, it is
important to note that the variability that exists across studies may
make comparison with the literature challenging. Fifth, there was
<40% of non-responses for post-stroke individual and household
income-related questions, however, it is important to note that such
finding is a common trend in the survey data due to the sensitivity
of the questions particularly when related to loss of income and the
perceived missing data may represent participant’s unwillingness
and lack of comfort with answering these sensitive questions (Yan
et al., 2010; Daniels, 2022). Finally, Ontario has a universal health
care system, and many aspects of care are paid for, which may be
limit generalizability of the study findings to other jurisdictions
where engagement in post-stroke care is not provided or may
vary in duration. However, longer term care (beyond 6 months
post-stroke) and non-physician psychological care are generally not
covered by the government, as such, engagement in this care may be
impacted by their ability to pay and/or private insurance coverage.
As participants faced these system limitations during the period of
their involvement in the study, this may have impacted some of
their responses about preferences.

5 Conclusion

Stroke rates among young adults have increased dramatically
in the past decade. Appreciating that existing literature, guidelines,
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and model of stroke care tend to focus on older adults who
have differing needs and priorities to young adults. The study
sought to explore young adults HRQoL, psychological, and
occupational functioning using PROMs as well as preferences on
post-stroke support and interventions/programs. There were noted
impairments in psychological and occupational functioning as well
as gender differences with Neuro-QOL, preferences for post-stroke
interventions/program. The study findings have implications on
the importance of enhancing HCPs” knowledge and understanding
the unmet needs of this unique patient population, developing
needs, age and gender-specific education and post-stroke-related
interventions/programs (that focus more on RTW and the
psychosocial aspect of stroke). The incorporation of PROMs is
critical in health care services to ensure person-centered, high-
quality care and post-stroke interventions/programs are informed
by patients, as the persons with the lived experience, with the
ultimate goals of improving health and outcomes in addition to
reconceptualizing the current model of stroke care and policy.

Data availability statement

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

Ethics statement

The studies involving humans were approved by UHN
Research Ethics Board (REB # 17-6092). The studies were
conducted in accordance with the local legislation and institutional
requirements. The participants provided their written informed
consent to participate in this study.

Author contributions

SI: Writing - original draft, Writing - review & editing, Data
curation, Formal analysis. TF: Data curation, Formal analysis,
Writing - original draft, Writing - review & editing. KS:
Conceptualization, Supervision, Writing — original draft, Writing
- review & editing. KK: Writing - original draft, Writing -
review & editing. AS: Writing - original draft, Writing - review
& editing. SH: Writing - original draft, Writing - review &
editing. CK: Writing - original draft, Writing - review & editing.
SN: Data curation, Writing - original draft, Writing — review
& editing. SB: Writing - original draft, Writing - review &
editing. JC: Writing — original draft, Writing - review & editing.
VR: Formal analysis, Methodology, Writing - original draft,
Writing - review & editing. AP: Conceptualization, Data curation,
Formal analysis, Funding acquisition, Investigation, Resources,
Supervision, Writing — original draft, Writing - review & editing.

Funding

The author(s) declare that financial support was received
for the research, authorship, and/or publication of this article.
This work was supported by a CIHR Project Grant (Priority

frontiersin.org


https://doi.org/10.3389/fstro.2024.1386300
https://www.frontiersin.org/journals/stroke
https://www.frontiersin.org

Ibrahim et al.

Announcement) (#1021245), as well as funding from the University
of Toronto Division of Neurology (The Slamen-Fast New Initiatives
in Neurology). AP receives support from the Jay and Sari
Sonshine Chair in Stroke Prevention and Cerebrovascular Disease
at University of Toronto/University Health Network. KS received
support from the CPA-CIHR Glenda M. MacQueen Early Career
Development Award for Women in Psychiatry.

Acknowledgments

We would like to thank all the participants, which has enabled
us to better understand these important issues following stroke.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

References

Aarnio, K., Rodriguez-Pardo, J., Siegerink, B., Hardt, J., Broman, J., Tulkki, L., et al.
(2018). Return to work after ischemic stroke in young adults: a registry-based follow-up
study. Neurology 91, e1909-€1917. doi: 10.1212/WNL.0000000000006510

Amaricai, E., and Poenaru, D. V. (2016). The post-stroke depression and its impact
on functioning in young and adult stroke patients of a rehabilitation unit. J. Mental
Health. 25, 137-141. doi: 10.3109/09638237.2015.1022251

Auger, L. P., Allegue, D. R, Morales, E., Thomas, A., Filiatrault, J., Vachon,
B, et al. (2022). Co-designing a program to improve post-stroke sexual
rehabilitation: the promise of innovative methods. Front. Rehabil. Sci. 3:777897.
doi: 10.3389/fresc.2022.777897

Baldwin, C., and Brusco, N. K. (2011). The effect of vocational rehabilitation on
return-to-work rates post stroke: a systematic review. Top. Stroke Rehabil. 18, 562-572.
doi: 10.1310/tsr1805-562

Banks, J. L., and Marotta, C. A. (2007). Outcomes validity and reliability of the
modified Rankin Scale: implications for stroke clinical trials: a literature review and
synthesis. Stroke 38, 1091-1096. doi: 10.1161/01.STR.0000258355.23810.c6

Batalden, M., Batalden, P., Margolis, P., Seid, M., Armstrong, G., Opipari-Arrigan,
L., et al. (2016). Coproduction of healthcare service. BMJ Qual. Saf. 25, 509-517.
doi: 10.1136/bmjgs-2015-004315

Béjot, Y., Bailly, H., Durier, J., and Giroud, M. (2016). Epidemiology of stroke
in Europe and trends for the 21st century. La Presse Médi. 45, e391-e398.
doi: 10.1016/j.1pm.2016.10.003

Berkhout, S. G., Hashmi, S., and Pikula, A. (2024). Understanding gender inequity
in brain health outcomes: missed stroke as a case study for intersectionality. Front.Glob.
Womens Health 5:1350294. doi: 10.3389/fgwh.2024.1350294

Cella, D., Lai, J. S., Nowinski, C. J., Victorson, D., Peterman, A., Miller, D., et al.
(2012). Neuro-QOL: brief measures of health-related quality of life for clinical research
in neurology. Neurology 78, 1860-1867. doi: 10.1212/WNL.0b013e318258{744

Dale Stone, S. (2005). Reactions to invisible disability: the experiences of
young women survivors of hemorrhagic stroke. Disabil. Rehabil. 27, 293-304.
doi: 10.1080/09638280400008990

Daniels, R. C. (ed.). (2022). “Questionnaire design and response propensities for
labour income microdata,” in How Data Quality Affects our Understanding of the
Earnings Distribution (Singapore: Springer Nature Singapore), 37-78.

Dreyer, R. P, Xu, X, Zhang, W, Du, X, Strait, K. M., Bierlein, M.,
et al. (2016). Return to work after acute myocardial infarction: comparison

between young women and men. Cardiovasc. Qual. Outcomes 9(2_suppl_1):2611.
doi: 10.1161/CIRCOUTCOMES.115.002611

Edwards, J. D., Kapoor, A., Linkewich, E., and Swartz, R. H. (2018). Return
to work after young stroke: a systematic review. Int. J. Stroke 13, 243-256.
doi: 10.1177/1747493017743059

Frontiersin Stroke

10.3389/fstro.2024.1386300

The author(s) declared that they were an editorial board
member of Frontiers, at the time of submission. This had no impact
on the peer review process and the final decision.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Supplementary material

The Supplementary Material for this article can be found
online at: https://www.frontiersin.org/articles/10.3389/fstro.2024.
1386300/ full#supplementary-material

Ekker, M. S., Boot, E. M., Singhal, A. B., Tan, K. S., Debette, S., Tuladhar, A. M., et al.
(2018). Epidemiology, aetiology, and management of ischaemic stroke in young adults.
Lancet Neurol. 17, 790-801. doi: 10.1016/S1474-4422(18)30233-3

Ellis, C. (2010). Stroke in young adults. Disabil. Health ]. 3, 222-224.
doi: 10.1016/j.dhjo.2010.01.001

Feigin, V. L., Stark, B. A,, Johnson, C. O., Roth, G. A, Bisignano, C., Abady, G.
G., et al. (2021). Global, regional, and national burden of stroke and its risk factors,
1990-2019: a systematic analysis for the Global Burden of Disease Study 2019. Lancet
Neurol. 20, 795-820. doi: 10.1016/S1474-4422(21)00252-0

Gall, S., Phan, H., Madsen, T. E., Reeves, M., Rist, P., Jimenez, M., et al. (2018).
Focused update of sex differences in patient reported outcome measures after stroke.
Stroke 49, 531-535. doi: 10.1161/STROKEAHA.117.018417

Gurkov4, E., Sturekovd, L., Mandysov4, P., and Sanék, D. (2023). Factors affecting
the quality of life after ischemic stroke in young adults: a scoping review. Health Qual.
Life Outcomes 21:4. doi: 10.1186/s12955-023-02090-5

Haines, E. R, Lux, L., Stein, J., Swift, C., Matson, M., Childers, J., et al. (2023).
Developing a comprehensive adolescent and young adult cancer program: lessons
learned from 7 years of growth and progress. J. Adolesc. Young Adult Oncol. 12, 1-11.
doi: 10.1089/jaya0.2023.0015

Hobson, J. (2015). The Montreal Cognitive Assessment (MoCA). OCCMED 65,
764-765. doi: 10.1093/occmed/kqv078

Ignacio, K. H. D., Diestro, J. D. B.,, Medrano, J. M. M,, Salabi, S. K. U., Logronio, A.J.,
Factor, S.J. V., etal. (2022). Depression and anxiety after stroke in young adult filipinos.
J. Stroke Cerebrovasc. Dis. 31:106232. doi: 10.1016/j.jstrokecerebrovasdis.2021.106232

Keating, J., Borschmann, K., Johns, H., Churilov, L., and Bernhardst, J. (2021). Young
stroke survivors’ preferred methods of meeting their unique needs: shaping better care.
Neurology 96, €1701-e1710. doi: 10.1212/WNL.0000000000011647

Kliper, E., Bashat, D. B., Bornstein, N. M., Shenhar-Tsarfaty, S., Hallevi, H., Auriel,
E., etal. (2013). Cognitive decline after stroke: relation to inflammatory biomarkers and
hippocampal volume. Stroke 44, 1433-1435. doi: 10.1161/STROKEAHA.111.000536

La Torre, G., Lia, L., Francavilla, F., Chiappetta, M., and De Sio, S. (2022). Factors
that facilitate and hinder the return to work after stroke: an overview of systematic
reviews. Work Environ. Health 113:€2022029. doi: 10.23749/mdl.v113i3.13238

Lawrence, M. (2010). Young adults’ experience of stroke: a qualitative review of the
literature. Br. J. Nurs. 19, 241-248. doi: 10.12968/bjon.2010.19.4.46787

Leung, L. Y., Melkumova, E., and Thaler, D. E. (2017). Longitudinal care for young
adults with stroke. JAMA Neurol. 74:1163. doi: 10.1001/jamaneurol.2017.1874

Maaijwee, N. A. M. M,, Rutten-Jacobs, L. C. A., Schaapsmeerders, P., Van Dijk,
E.J., and De Leeuw, F. E. (2014). Ischaemic stroke in young adults: risk factors and
long-term consequences. Nat. Rev. Neurol. 10, 315-325. doi: 10.1038/nrneurol.2014.72

frontiersin.org


https://doi.org/10.3389/fstro.2024.1386300
https://www.frontiersin.org/articles/10.3389/fstro.2024.1386300/full#supplementary-material
https://doi.org/10.1212/WNL.0000000000006510
https://doi.org/10.3109/09638237.2015.1022251
https://doi.org/10.3389/fresc.2022.777897
https://doi.org/10.1310/tsr1805-562
https://doi.org/10.1161/01.STR.0000258355.23810.c6
https://doi.org/10.1136/bmjqs-2015-004315
https://doi.org/10.1016/j.lpm.2016.10.003
https://doi.org/10.3389/fgwh.2024.1350294
https://doi.org/10.1212/WNL.0b013e318258f744
https://doi.org/10.1080/09638280400008990
https://doi.org/10.1161/CIRCOUTCOMES.115.002611
https://doi.org/10.1177/1747493017743059
https://doi.org/10.1016/S1474-4422(18)30233-3
https://doi.org/10.1016/j.dhjo.2010.01.001
https://doi.org/10.1016/S1474-4422(21)00252-0
https://doi.org/10.1161/STROKEAHA.117.018417
https://doi.org/10.1186/s12955-023-02090-5
https://doi.org/10.1089/jayao.2023.0015
https://doi.org/10.1093/occmed/kqv078
https://doi.org/10.1016/j.jstrokecerebrovasdis.2021.106232
https://doi.org/10.1212/WNL.0000000000011647
https://doi.org/10.1161/STROKEAHA.111.000536
https://doi.org/10.23749/mdl.v113i3.13238
https://doi.org/10.12968/bjon.2010.19.4.46787
https://doi.org/10.1001/jamaneurol.2017.1874
https://doi.org/10.1038/nrneurol.2014.72
https://www.frontiersin.org/journals/stroke
https://www.frontiersin.org

Ibrahim et al.

Maratos, M., Huynh, L., Tan, J., Lui, J., and Jarus, T. (2016). Picture this: exploring
the lived experience of high-functioning stroke survivors using photovoice. Qual.
Health Res. 26, 1055-1066. doi: 10.1177/1049732316648114

Martinsen, R., Kirkevold, M., and Sveen, U. (2012). Younger stroke survivors’
experiences of family life in a long-term perspective: a narrative hermeneutic
phenomenological study. Nurs. Res. Pract. 2012, 1-11. doi: 10.1155/2012/
948791

McFadden, D. (1977). Modelling the Choice of Residential Location. Cowles
Foundation Discussion Papers. Available online at: https://elischolar library.yale.edu/
cgi/viewcontent.cgi?article=1709andcontext=cowles- discussion- paper-series (accesed
October 1, 2024).

Milosevich, E., Demeyere, N., and Pendlebury, S. T. (2023). Infection, Inflammation
and Post-Stroke Cognitive Impairment (2023). Available online at: http://medrxiv.org/
lookup/doi/10.1101/0719.23292862 (accessed April 8, 2024).

Morris, R. (2011). The psychology of stroke in young adults: the roles of service
provision and return to work. Stroke Res. Treat. 2011, 1-10. doi: 10.4061/2011/534812

Neary, M., and Schueller, S. M. (2018). State of the field of mental health apps. Cogn.
Behav. Pract. 25, 531-537. doi: 10.1016/j.cbpra.2018.01.002

NIH Stroke Scale. National Institute of Neurological Disorders and Stroke.
Available online at: https://www.ninds.nih.gov/health-information/public-education/
know- stroke/health- professionals/nih- stroke- scale

O’Donnell, M. J., Chin, S. L., Rangarajan, S., Xavier, D., Liu, L., Zhang, H., et al.
(2016). Global and regional effects of potentially modifiable risk factors associated
with acute stroke in 32 countries (INTERSTROKE): a case-control study. Lancet 388,
761-775. doi: 10.1016/S0140-6736(16)30506-2

Opoku, S., Eliason, C., and Akpalu, A. (2020). Why me? a qualitative
study on the experiences of young stroke survivors in the accra metropolis
of Ghana, West Africa. J. Patient Exp. 7, 1788-1796. doi: 10.1177/2374373520
967505

Palmcrantz, S., Widén Holmagyist, L., and Sommerfeld, D. K. (2012). Long-term
health states relevant to young persons with stroke living in the community in southern
Stockholm - a study of self-rated disability and predicting factors. Disabil. Rehabil. 34,
817-823. doi: 10.3109/09638288.2011.621507

R Core Team (2022). R: A Language and Environment for Statistical Computing.
Vienna: R Foundation for Statistical Computing. Available online at: https://www.R-
project.org (accesed October 14, 2024).

Reeves, M., Lisabeth, L., Williams, L., Katzan, I, Kapral, M. Deutsch,
A, et al. (2018). Patient-reported outcome measures (PROMs) for acute
stroke: rationale, methods and future directions. Stroke 49, 1549-1556.
doi: 10.1161/STROKEAHA.117.018912

Rexrode, K. M., Madsen, T. E., Yu, A. Y. X, Carcel, C., Lichtman, J. H., Miller,
E. C, et al. (2022). The impact of sex and gender on stroke. Circ. Res. 130, 512-528.
doi: 10.1161/CIRCRESAHA.121.319915

Sasikumar, S., and Pikula, A. (2018). Psychosocial needs and occupational

functioning of younger adults after stroke. EC Neurol. 10, 34-47. Available online at:
https://ecronicon.net/assets/ecne/pdf/ECNE-10-00286.pdf

Frontiersin Stroke

13

10.3389/fstro.2024.1386300

Schaapsmeerders, P., Maaijwee, N. A. M., Van Dijk, E. J., Rutten-Jacobs, L.
C. A, Amntz, R. M,, Schoonderwaldt, H. C., et al. (2013). Long-term cognitive
impairment after first-ever ischemic stroke in young adults. Stroke 44, 1621-1628.
doi: 10.1161/STROKEAHA.111.000792

Shi, Y., Yang, D., Zeng, Y.,
post-stroke  depression: a  meta-analysis.
doi: 10.3389/fnagi.2017.00218

Shipley, J., Luker, J., Thijs, V., and Bernhardt, J. (2020). How can stroke care
be improved for younger service users? A qualitative study on the unmet needs of
younger adults in inpatient and outpatient stroke care in Australia. Disabil. Rehabil.
42,1697-1704. doi: 10.1080/09638288.2018.1534278

Singhal, A. B., Biller, J., Elkind, M. S., Fullerton, H. J., Jauch, E. C,, Kittner, S. J.,
et al. (2013). Recognition and management of stroke in young adults and adolescents.
Neurology 81, 1089-1097. doi: 10.1212/WNL.0b013e3182a4a451

Smith, A., Hewitt, J., Quinn, T.J., and Robling, M. (2021). Patient-reported outcome
measures (PROMs) use in post-stroke patient care and clinical practice: a realist
synthesis protocol. Syst. Rev. 10:128. doi: 10.1186/s13643-021-01682-w

Tan, E., Gao, L., Collier, J. M., Ellery, F., Dewey, H. M., Bernhardt, J., et al. (2022).
The economic and health burden of stroke among younger adults in Australia from a
societal perspective. BMC Public Health 22:218. doi: 10.1186/s12889-021-12400-5

Von Elm, E., Altman, D. G., Egger, M., Pocock, S. J., Getzsche, P. C,
Vandenbroucke, J. P., et al. (2008). The Strengthening the Reporting of Observational
Studies in Epidemiology (STROBE) statement: guidelines for reporting observational
studies. J. Clin. Epidemiol. 61, 344-349. doi: 10.1016/j.jclinepi.2007.11.008

Waje-Andreassen, U., Thomassen, L., Jusufovic, M., Power, K. N., Eide, G. E,,
Vedeler, C. A,, et al. (2013). Ischaemic stroke at a young age is a serious event - final
results of a population-based long-term follow-up in Western Norway. Eur. J. Neurol.
20, 818-823. doi: 10.1111/ene.12073

Walters, R., Collier, J. M., Braighi Carvalho, L., Langhorne, P., Katijjahbe, M.
A., Tan, D, et al. (2020). Exploring post acute rehabilitation service use and
outcomes for working age stroke survivors (<65 years) in Australia, UK and
South East Asia: data from the international AVERT trial. BMJ Open 10:€035850.
doi: 10.1136/bmjopen-2019-035850

Webster, F., Saposnik, G., Kapral, M. K., Fang, J., O’Callaghan, C., Hachinski, V.,
etal. (2011). Organized outpatient care: stroke prevention clinic referrals are associated
with reduced mortality after transient ischemic attack and ischemic stroke. Stroke 42,
3176-3182. doi: 10.1161/STROKEAHA.111.621524

Wolfenden, B., and Grace, M. (2015). Vulnerability and post-stroke experiences
of working-age survivors during recovery. SAGE Open 5:215824401561287.
doi: 10.1177/2158244015612877

Yahya, T., Jilani, M. H., Khan, S. U., Mszar, R., Hassan, S. Z., Blaha, M. J., et al.
(2020). Stroke in young adults: Current trends, opportunities for prevention and
pathways forward. Am. J. Prev. Cardiol. 3:100085. doi: 10.1016/j.ajpc.2020.100085

Risk factors for
9:218.

and Wu, W.
Front.

(2017).
Aging  Neurosci.

Yan, T., Curtin, R, and Jans, M. (2010). Trends in income nonresponse over
two decades. J. Off. Stat. 26, 145—164. Available online at: https://www.proquest.
com/scholarly-journals/trends-income- nonresponse- over-two-decades/docview/
2820333499/se-2?accountid=47695

frontiersin.org


https://doi.org/10.3389/fstro.2024.1386300
https://doi.org/10.1177/1049732316648114
https://doi.org/10.1155/2012/948791
https://elischolar.library.yale.edu/cgi/viewcontent.cgi?article=1709andcontext=cowles-discussion-paper-series
https://elischolar.library.yale.edu/cgi/viewcontent.cgi?article=1709andcontext=cowles-discussion-paper-series
http://medrxiv.org/lookup/doi/10.1101/0719.23292862
http://medrxiv.org/lookup/doi/10.1101/0719.23292862
https://doi.org/10.4061/2011/534812
https://doi.org/10.1016/j.cbpra.2018.01.002
https://www.ninds.nih.gov/health-information/public-education/know-stroke/health-professionals/nih-stroke-scale
https://www.ninds.nih.gov/health-information/public-education/know-stroke/health-professionals/nih-stroke-scale
https://doi.org/10.1016/S0140-6736(16)30506-2
https://doi.org/10.1177/2374373520967505
https://doi.org/10.3109/09638288.2011.621507
https://www.R-project.org
https://www.R-project.org
https://doi.org/10.1161/STROKEAHA.117.018912
https://doi.org/10.1161/CIRCRESAHA.121.319915
https://ecronicon.net/assets/ecne/pdf/ECNE-10-00286.pdf
https://doi.org/10.1161/STROKEAHA.111.000792
https://doi.org/10.3389/fnagi.2017.00218
https://doi.org/10.1080/09638288.2018.1534278
https://doi.org/10.1212/WNL.0b013e3182a4a451
https://doi.org/10.1186/s13643-021-01682-w
https://doi.org/10.1186/s12889-021-12400-5
https://doi.org/10.1016/j.jclinepi.2007.11.008
https://doi.org/10.1111/ene.12073
https://doi.org/10.1136/bmjopen-2019-035850
https://doi.org/10.1161/STROKEAHA.111.621524
https://doi.org/10.1177/2158244015612877
https://doi.org/10.1016/j.ajpc.2020.100085
https://www.proquest.com/scholarly-journals/trends-income-nonresponse-over-two-decades/docview/2820333499/se-2?accountid=47695
https://www.proquest.com/scholarly-journals/trends-income-nonresponse-over-two-decades/docview/2820333499/se-2?accountid=47695
https://www.proquest.com/scholarly-journals/trends-income-nonresponse-over-two-decades/docview/2820333499/se-2?accountid=47695
https://www.frontiersin.org/journals/stroke
https://www.frontiersin.org

	Exploring unmet needs and preferences of young adult stroke patients for post-stroke care through PROMs and gender differences
	1 Introduction
	2 Methods
	2.1 Study design
	2.2 Setting
	2.3 Study participants
	2.4 Ethical considerations
	2.5 Data collection
	2.5.1 Sociodemographic and clinical characteristics
	2.5.2 Variables and instrumentation
	2.5.2.1 Occupational functioning
	2.5.2.2 Physical, psychological, and social wellbeing
	2.5.2.3 Care preferences


	2.6 Statistical methods

	3 Results
	3.1 Participants
	3.2 Occupational functioning
	3.3 Physical, psychological, and social wellbeing (NeuroQoL)
	3.4 Care preferences

	4 Discussion
	4.1 Occupational functioning and HRQoL domains
	4.2 Care preferences

	5 Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Publisher's note
	Supplementary material
	References


