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Abstract 

Purpose To synthesize the body of knowledge on the factors influencing the quality of life (QoL) after ischemic 
stroke (IS) in young adults.

Methods Guidelines regarding the scoping review methodology developed by the Joanna Briggs Institute, and the 
PRISMA-ScR checklist for a scoping review was used in this paper. A total of 1197 studies were identified through a 
bibliographic search in Web of Science, MEDLINE, PsycInfo, ScienceDirect, Scopus, and ProQuest Science Database. 
Articles published between the years 2000–2021 were included.

Results A total of nine papers were finally selected to respond to the research question. Three studies were pro-
spective longitudinal studies compared QoL between young stroke and age-matched controls from the general 
population. Across all the analysed studies, 14 variables potentially associated with QoL were identified. QoL in young 
patients is mainly affected by clinical outcomes after IS (scored by the modified Rankin scale and the Barthel index—
favourable initial functional status and higher independence in ADL leads to higher QoL) and psychological factors 
(post-stroke fatigue and depression—higher levels of fatigue and depression lead to lower QoL). The reviewed studies 
emphasized the importance of functional outcomes, post-stroke depression, fatigue and anxiety and early return to 
work.

Conclusion Further longitudinal studies are needed to identify the trajectory of post-stroke psychosocial symptoms 
over time and other potential predictors of unfavourable long-term QoL, thus specific young stroke rehabilitation and 
stroke self-management support programmes should be developed (address physical, psychological factors which 
influence the psychosocial adaptation post-stroke and the perception of the QoL).

Keywords Young ischemic stroke, Quality of life, Health-related quality of life, Functional outcome, Post-stroke 
depression, Fatigue

Introduction
Ischaemic stroke (IS) is traditionally considered a dis-
ease of middle-aged and elderly patients. In the literature 
focused on IS in the young population, there is no uni-
form age cut-off to define “young adults” [1–5]. Lower 
age limits range from 15 and 18 years [2]. The most pro-
nounced inconsistencies relate to the upper age limit 
for IS in young adults [2, 3, 5]. The recent reviews used 
a limit of 45  years [5] or 50  years [1, 3]. On the other 
hand, some previous studies used the upper age limit of 
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55 years [3] and the World Health Organisation (WHO) 
used even a cut-off of 65 years for the upper age limit in 
the Global Burden of Disease analyses [6–8]. Epidemio-
logical evidence published in the recent narrative reviews 
highlighted the increasing incidence of IS in young 
adults and subsequently the increasing number of young 
patients who live with physical and psychosocial sequels 
after IS [1–5].

The incidence of IS in young patients has a global 
increasing trend with higher mortality and morbidity 
and risk of recurrence [1]. The prevalence of IS in young 
adults in the US accounts for approximately 10–15% of all 
strokes [2, 5, 9]. Incidence in Europe ranges between 3.4–
21.7/100,000 and the lowest one is in Northern Europe 
(10.8–11.4/100,000) [4, 10]. Higher IS incidence in young 
patients was reported previously in the Hispanic popu-
lation (26/100,000) [11] and in African Americans in the 
USA (96/100,000) [12]. A sex difference in IS incidence in 
young patients was also observed [13].

Stroke outcomes in young patients are generally 
favourable with a high rate of a good 3-month functional 
outcome and with lower short-term mortality compared 
with older stroke patients [2, 14, 15]. Nevertheless, young 
IS patients may face psychological tasks and concerns 
about their future and the risk of IS recurrence during 
the period of “active” life (society, family, and work) [7, 
14, 15]. Several quantitative studies with an observational 
design focused on the long-term issues relating to young 
stroke emphasized a complexity of problems or “invisible 
dysfunctions” perceived by young individuals, including 
fatigue [16], cognitive impairment [17–19], fear from 
stroke recurrence [20], anxiety, depression [21–23], sex-
ual dysfunctions [24], loss of employment [25–28], fam-
ily conflicts, social isolation, lack of specialist support, 
reduction in mobility and life roles, negative body image, 
and impaired self-efficacy and self-esteem [25, 26].

IS at a young age may have a long-term impact on a 
patient’s multidimensional health-related quality of life 
(HRQoL), with an accompanying socioeconomic burden 
[2–8, 14, 29]. However, there is a paucity of comprehen-
sive information regarding post-stroke HRQoL trajecto-
ries in young adult stroke survivors and therefore much 
of the variance of HRQoL after IS remains unexplained 
in this population. Existing literature reviews [1–5] and 
prospective cohort studies [30–34] provide informa-
tion predominantly about the aetiology, risk factors and 
prognosis of IS in young adults. Moreover, most of the 
current understanding of the long-term consequences 
of IS comes from older populations [5]. A  considerable 
number of systematic reviews [35–38] focused mainly 
on post-stroke trajectories and predictors of the HRQoL 
in the older population. In addition, the previous stud-
ies and their syntheses evaluating HRQoL after a stroke 

at a young age were heterogeneous regarding the type 
of stroke included or the age limits definitions for young 
adults [39–41]. The only available review [41] describ-
ing the determinants of the HRQoL did not specifically 
address the issue of HRQoL after IS but it comprised 
studies with other subtypes of juvenile stroke and focused 
on HRQoL and resilience. This review also did not pro-
vide evidence to address the impact of physical conse-
quences of IS on the HRQoL in this specific age group.

HRQoL has been widely recognised as one of the key 
indicators to measure post-stroke outcomes [42]. Fur-
ther investigation of predictors of post-stroke HRQoL 
in young-onset patients is needed for the creation, 
implementation and evaluation of specific young stroke 
rehabilitation and stroke self-management programs. 
Furthermore, the evaluation of currently used HRQoL 
measures should be performed to identify those meas-
ures that accurately reflect the complexity of problems in 
this specific age group and that could be used in stroke 
self-management and rehabilitation of young adults with 
IS [43].

In this review, we aimed to focus comprehensively 
on differences between younger and older individuals 
regarding HRQoL and the main factors contributing to 
HRQoL in young adults with IS.

Methods
Guidelines for the scoping review (ScR) methodology 
developed by the Joanna Briggs Institute (JBI) [44], and 
the PRISMA-ScR checklist [45, 46] for a scoping review 
were used.

Review questions
The review addressed the primary (overarching) ques-
tion: What is known about the HRQoL in young adult 
stroke survivors?

The specific research questions that guided the scoping 
review were:

• What are the differences in the HRQoL between 
younger and older stroke survivors and between 
young adult stroke survivors and age-matched con-
trols?

• How has the HRQoL been assessed, and which 
instruments have been used to measure HRQoL in 
young adult stroke survivors?

• What are the predictors of quality of life in young 
adult stroke survivors?

A bibliographic search of the literature was conducted 
from May to June 2021. The relevant studies were identi-
fied based on a search of publications between 2000 and 
May 2021. The ‘‘PCC’’ mnemonic (population, concept, 
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and context [44]) was used to identify meaningful criteria 
for this scoping review.

Inclusion criteria
(a) Participants: This review has mentioned include the 
adult population only, and the age range between 18 and 
65 years was applied for “young stroke” age definition in 
this review. Studies with individuals over 65 years at the 
time of the index IS were excluded, but relevant studies 
comparing the young and the old stroke patients were 
included. Studies involving participants with a clini-
cal diagnosis of transient ischemic attack (TIA) or other 
stroke types than IS were excluded. However, relevant 
heterogeneous studies comprising a sample of individuals 
with IS as well as other stroke types were considered if a 
substantial part of the sample (more than 80%) consisted 
of young adults with IS.

(b) Concepts: HRQoL was the central concept inves-
tigated in this scoping review [37]. Thus, we included 
studies focused on the health aspect of QoL, long-term 
functional disabilities and physical and psychosocial 
consequences of IS to cover comprehensively multidi-
mensionality or all relevant domains of HRQoL in young 
stroke. Studies using stroke specific or generic HRQoL 
measures were considered. Therefore, studies focused on 
functional or health status only and did not explore QoL 
as the main outcome were excluded.

(c) Context: The studies were included if conducted 
in long-term period after stroke or in chronic phase of 
stroke.

(d) Type of studies: After the search was done, quantita-
tive studies with an observational design were included 
in the analysis. Studies focused on HRQoL measured 
by standardised questionnaires only were considered. 
Therefore, qualitative studies did not clearly respond to 
the inclusion criteria and were excluded from this review. 
Qualitative studies have explored particular lived expe-
riences of stroke from the perspective of young adults 
(e.g., the coping experiences [47], the perceived needs 
and priorities [48], the experience of parenting [49], the 
lived experiences during the transition period from hos-
pital discharge through the first weeks at home [50], the 
experiences of QoL in the recovery process across coun-
tries [51], the roles of service provision and return to 
work [52] etc.). Published protocols of studies, discussion 
papers, reviews, editorials, conference abstracts, books, 
reports, and dissertations were excluded. Grey literature 
was also excluded.

Search strategy
The following search terms and their combinations were 
identified to cover all long-term consequences of IS 
according to previously published reviews [1–5]:

Participant: (‘stroke’ OR ‘cerebrovascular stroke’ OR 
‘cerebrovascular accident’ OR ‘ischemic stroke’ OR 
‘ischaemic stroke’) AND (‘young’ OR ‘adult, young’ OR 
‘young adult’ OR ‘middle-aged adults’ OR ‘working age’ 
OR ‘stroke patient’ OR ‘post-stroke’ OR ‘stroke survivor’).

Concept: (‘quality of life’ OR ‘health-related quality of 
life’) AND (‘health status’) AND (‘functional status’ OR 
‘activities of daily living’ OR ‘functional disability’).

Context: ‘long-term’ OR ‘stroke care’ OR ‘post stroke 
care’ OR ‘prognosis’

The electronic databases Web of Science, MEDLINE 
(Ovid), PsycInfo (EBSCO), ScienceDirect (Elsevier), Sco-
pus (Elsevier), and ProQuest Science Database were used 
to gather data for a review of quantitative studies. Selec-
tion terms were modified for use in each database (Addi-
tional file 1).

Study selection
All citations of the identified records were uploaded into 
a web-based reference manager, and duplicates were 
eliminated. Two researchers (E.G., L.Š.) screened studies 
using the titles, and selected studies were analysed using 
the abstracts based on the pre-specified inclusion/exclu-
sion criteria. Eligibility and data extraction were con-
ducted by two independent researchers (E.G., L.Š.). The 
full texts of selected sources were then studied by two 
researchers (E.G., L.Š.) for the final inclusion in the scop-
ing review. A third researcher (D.Š.) evaluated the stud-
ies without the previous agreement about the inclusion 
(Fig. 1). A disagreement about individual study inclusion 
was solved by the joint discussion until a consensus was 
reached.

Data extraction and analysis
The extracted data included the following informa-
tion: the author, year, country of origin, study aim, study 
design, participants and sampling, age mean, assessment 
tool, measure time (follow-up) and main findings. The 
data extraction was performed by three researchers; two 
researchers extracted data (E.G., L.S.) and one researcher 
(P.M.) cross-checked the extraction. Data were subse-
quently analysed and reported thematically with the 
stated research questions [53].

Results
In total, the search produced 1197 sources, 658 studies 
were screened using the titles, and a total of 113 stud-
ies were analysed using the abstracts based on the pre-
specified inclusion/exclusion criteria. The full texts of 43 
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sources were studied and 9 studies were finally included 
in the scoping review (Fig. 1).

Characteristics of included studies
Studies included in this review were conducted across 
multiple countries and most were carried out in Euro-
pean countries. Four studies included patients only with 
IS [55, 57, 59, 60]. Five studies included patients with 
IS and haemorrhagic stroke [20, 26, 54, 56, 58], and the 
proportion of patients with IS in such studies ranges 
from 77.7% [20] to 92.4% [26]. Eight studies recruited 
participants from stroke hospital registries, and one 

study recruited patients from a national stroke clinical 
registry [54]. The number of participants in the follow-
up (FUP) assessment ranged from 63 [56] to 5154 [54]. 
Three studies assessed the HRQoL within the time of 
FUP ≤ 12  months [54, 55, 60]. The other studies evalu-
ated the HRQoL within the time of FUP between one to 6 
years (Tables 1, 2, 4).

The studies included in the review used different age 
limits to define young patients. The mean age of the par-
ticipants ranged from 47 years [57] to 57 years [58] with 
the age range between 18 and 65 years. The upper limit of 
50 years was used in two studies [20, 57], and the upper 
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limit of 65 years was used in six studies [26, 54–56, 58, 
60]. The upper limit of 55  years was used in one study 
[59].

HRQoL between young adults with IS and age-matched 
controls
Differences in HRQoL between young adults with IS 
and age-matched controls from the general population 
were reported in four studies, in which generic meas-
ures (WHOQOL-BREF 26, EQ-5D) were applied. Young 
stroke patients rated significantly lower global health 
[59], physical functioning [58] and all domains of the 
EQ-5D, except pain/discomfort (Table 1).

Instruments used for assessing the HRQoL
Seven outcome measures (Tables 1, 2, 4) were applied in 
the nine quantitative studies; five were generic (EQ-5D; 
EQ-5D-3L; WHOQOL-BREF 26) and four stroke-specific 
QoL measures (SS-QoL; SS-QoL-12; SIS; NeuroQoL). 
The most used measures were the EuroQoL instruments, 
which had been applied in four studies. Stroke-specific 
QoL measures had been applied in four studies [20, 55, 
56, 60].

Predictors of the HRQoL in young adults
Of all analysed studies, 14 variables (Table 3) potentially 
associated with the HRQoL were identified, and in most 
studies, several factors were examined in parallel. In most 
studies, multiple regression analyses were used (Table 3). 
Clinically related physical factors were more frequently 
addressed, followed by those centred on the psychosocial 
stroke sequels and the individual or sociodemographic 
factors. The severity of the stroke, functional status, or 
disability, independence in ADL, motor dysfunction, 
hand function, fatigue, and coronary heart disease dur-
ing the index event were clinically related factors. Cogni-
tive status, depression/anxiety, fear of stroke recurrence, 
return to work/unemployment, restrictions and limita-
tions in leisure activities, self-perceived health status, and 
sense of coherence were psychosocial factors.

Consistent results were reported for functional out-
comes, independence in ADL, fatigue, depression, and 
return to work were demographic factors (Table 3). Poor 
functional outcomes, dysarthria, motor impairment and 
impaired hand function, depression/anxiety, fatigue, fear 
of stroke recurrence, coronary heart disease during the 
index event, and restrictions and limitations in leisure 
activities had a negative impact on the HRQoL in young 
adults with IS. Independence in ADL, social support, 
return to work, and higher general health perception had 
a positive influence on the HRQoL.

Three studies [55, 56, 60] confirmed a predictive value 
of clinical outcomes assessed using the modified Rankin 

Scale (mRS) and the Barthel index (BI) for the HRQoL. 
HRQoL had no significant association with mRS [57] 
in a long-term FUP. The impact of mRS on FUP was 
explained mostly by its association with physical func-
tioning. However, in the study from the Netherlands, 
mRS in FUP did not significantly contribute to any 
domains of the HRQoL [57]. The proportion of independ-
ence in ADL based on BI ranged from 78% [60] to 84% 
[56] after a mean FUP of 6 to 12  months. Inconclusive 
results were found in the stroke severity. Stroke sever-
ity (scored by the National Institutes of Health Stroke 
Scale, NIHSS) was often reported at baseline (during the 
hospital admission or discharge) and two studies only 
provided the neurological deficits within months after 
discharge [20, 55]. The severity of persisting neurologi-
cal deficit over time had negative effects on the HRQoL 
in the Korean study [20]. In the US study, the median of 
NIHSS score was significantly lower in the midlife stroke 
survivors’ group (45–64  years, median NIHSS: 2) than 
in the older group (≥  65  years, median NIHSS: 3) [49]. 
The admission NIHSS had no significant impact on the 
HRQoL in stroke patients in the Netherlands study [57]. 
Three of the included studies assessed depression and/or 
anxiety [20, 57, 59], however, only in one of them, fatigue 
and depression were measured simultaneously (Table 3) 
[57].

Discussion
The aim of this review was to investigate and map con-
ceptually the current evidence in HRQoL in young adults. 
In comparison with the previous review [41], this scoping 
review contributes to the existing evidence with a deeper 
insight into what is known about the differences in the 
HRQoL poststroke between younger and older patients 
and about the relationship between functional outcomes 
and HRQoL in young adults.

Studies comparing the HRQoL between the younger 
and older stroke patients (Table 4) have produced incon-
sistent findings; the methods of the assessments of vari-
ables varied among studies and resulted in inconclusive 
data. Aspects of the HRQoL after stroke differed between 
younger and older individuals, most significantly in the 
functional outcomes and in the self-care [55, 56]. No 
significant difference was found in global recovery or 
global HRQoL [55, 56] and in the emotional aspects of 
the HRQoL [54, 56]. Between younger and older stroke 
survivors. Based on the available literature, it appears 
that the time of FUP and the type of HRQoL assessment 
may explain the inconsistent results regarding the differ-
ences in the HRQoL between younger and older individ-
uals. Studies examining differences in the disease specific 
HRQoL between young and old patients provide con-
sistent evidence that overall HRQoL assessed more than 
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12 months after IS was significantly higher in the younger 
patients (< 65 years) compared to older those [54, 56]. It 
was also well documented that young adults reported a 
higher level of self-care, mobility, functional outcome, 
and strength/energy 12  months after IS than old ones. 
However, inconsistent findings were found within the 
time of FUP ≤ 12 months [54, 55].

Aspects of HRQoL in the long-term FUP differ most 
significantly among young adults and their age-matched 
controls in physical functioning and in almost all 
domains of the EQ-5D. However, the studies comparing 
HRQoL between young stroke patients and their non-
stroke counterparts (Table  2) predominantly addressed 
the perceived global health measured by generic instru-
ments (the EQ-5D) and not QoL per se.

Table 3 Predictors of HRQoL in young adults with IS

BI Barthel Index, BDI Beck Depression Inventory, ENRICHD SSI Coronary Heart Disease Patients Social Support Inventory, FAS Fatigue Assessment Scale, FSS Fatigue 
Severity Scale,– FSRS Fear of Stroke Recurrence Scale, HPQ Health Perception Questionnaire, HADS Hospital Anxiety and Depression Scale, ADL Activities of Daily 
Living, MRC Medical Research Council motor scale, MMSE Mini-Mental State Examination, MMMS Modified Mini-Mental State Examination, mRS Modified Rankin Scale, 
MADRS Montgomery-Åsberg Depression Rating Scale, NIHSS National Institutes of Health Stroke Scale, SCS Sense of Coherence scale, SIS Stroke Impact scale, SEM 
Structural equation modelling

Category Factors Measure Statistical analyses Main findings

Clinically related factors Neurological outcomes, the severity 
of stroke

NIHSS (SEM) The severity of the stroke at the time of 
follow-up had significant direct, indirect 
and total effects on HRQoL [20]

Functional outcomes, independence 
in ADL

mRS, BI Regression model Favourable initial functional status and 
higher independence in ADL: higher 
HRQOL [56]

SEM The functional status and higher 
independence in ADL at the time of 
follow-up had significant direct, and total 
effects on HRQoL [20]

Motor impairment MRC Regression model Lower motor dysfunction: higher HRQOL 
[56]SIS

Hand function Upper extremity 
function of the SIS

Regression model HRQoL at 12 months after stroke was 
predicted by hand function explaining a 
total of 32% of variance [56]

Fatigue FSS, FAS Regression model Higher levels of fatigue: lower HRQOL 
[57]

Coronary heart disease during the 
index event

Regression model No coronary heart disease during the 
index event: higher HRQOL [59]

Psychosocial factors Depression BDI, HADS, MADRS Regression model Higher levels of depression: lower 
HRQOL [57, 59]

SEM Depression at the time of follow-up had 
significant indirect, and total effects on 
HRQoL [20]

Anxiety HADS Regression model Higher levels of anxiety: lower HRQOL 
[57]

Fear of stroke recurrence FSRS SEM Fear of stroke recurrence at the time of 
follow-up had significant direct, indirect, 
and total effects on HRQoL [20]

Restrictions and limitations in leisure 
activities

MYS questionnaire Regression model Higher levels of restrictions and limita-
tions in leisure activities: lower HRQOL 
[58]

Self-perceived health status HPQ SEM General health perception had a signifi-
cant direct effect on the HRQoL [20]

Sense of coherence SCS Regression model The higher initial sense of coherence: 
higher HRQOL [56]

Return to work/unemployment Regression model Return to work: higher HRQoL

Unemployment: lower HRQoL [20, 
57–59]

Social support ENRICHD SSI SEM Higher social support: higher HRQOL

Social support had significant direct, and 
total effects on HRQoL [20]
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Instruments used for assessing the HRQoL
However, only one instrument (the MYS questionnaire) 
was developed specifically to assess relevant aspects of 
the functioning and disability of young individuals with 
IS [58]. Conceptual and psychometric limitations of this 
instrument are the most important, mainly the lack of 
explicit, a priori models of the construct. For the meas-
urement of post-stroke HRQoL, generic instruments 
were predominantly used. However, these measures 
do not comprehensively cover all relevant domains to 
HRQoL in young strokes. Therefore, there is a continuing 
need for examining the feasibility of methods to assess 
all domains of long-term consequences in patients with 
young stroke.

Factors associated with the HRQoL in young adults
A  wide spectrum of functional, and psychosocial fac-
tors related to the HRQoL has been investigated in many 
studies. In line with previous reviews [35, 61], various 
predictors of the HRQoL were identified in young adults 
with IS in this scoping review.

The incidence of poor functional outcomes in young 
adults at the time of hospital discharge is generally low 
[62]. Favourable functional status and low severity of the 
stroke were found to be the significant factors contribut-
ing to better long-term outcomes [21, 27, 63] and return 
to work [20, 63]. Several prospective and retrospec-
tive cohort studies on the long-term prognosis of young 
adults after IS have revealed that a substantial number of 
patients achieved independence in activities of daily liv-
ing [21, 27, 63–65] and young patients achieved better 
clinical outcomes after IS in comparison with old ones 
[55, 56]. There are only a few studies that examined the 
associations between long-term functional outcomes and 
the HRQoL. Stroke severity (measured by the NIHSS) 
was not consistently associated with the HRQoL, but the 
NIHSS score was confirmed as the independent predic-
tor of the HRQoL in several prospective studies. The pre-
dictability of the NIHSS score for the HRQoL was also 
observed in previous longitudinal studies measuring the 
HRQoL in the older populations at three [66], 12 months 
[66] or 2 years after IS [62]. Although NIHSS was iden-
tified as a predictor of good clinical outcomes in young, 
no prospective study assessed the impact of the baseline 
NIHSS on the HRQoL after IS in them. Thus, further 
studies related to changes in the severity status and func-
tional outcomes over time (years after discharge) or their 
influence on the HRQoL in young adults are needed. In 
addition, the size effect of different functional outcome 
measures on the HRQoL was not also investigated. To 
our knowledge, some prospective studies in stroke survi-
vors found that mRS is a better predictor of the HRQoL 
in long-term FUP than other scales (e.g. BI) [49, 66–68].

Getting sufficient evidence about long-term functional 
outcomes and remaining disability is strongly needed in 
young stroke survivors because of their long-life expec-
tancy. Younger adults live with disabilities for a longer 
time, and their HRQoL is strongly influenced not only by 
independence in ADL. Young adults require and expect 
to achieve a higher level of functioning or independence 
in more complex roles because of their parenting and 
challenging family or work responsibilities [49, 56, 59]. 
Return to work (RTW) or the ability to stay at work sig-
nificantly contributed to better HRQoL [20]. Post-stroke 
unemployment was assessed in six of the included studies 
and mainly using self-reported data. The Swedish study 
used data from the Swedish Health Insurance Office [26, 
27]. In the Dutch study, young adults had a higher risk of 
post-stroke unemployment eight years after IS than their 
peers did [68]. Several predictors of RTW after IS (e.g., 
functional outcomes, stroke severity, fatigue, depression) 
reported in recent studies were like predictors of HRQoL 
identified in this review [25–27, 68, 69]. We could suggest 
a reciprocal relationship between the HRQoL and RTW 
after IS, which means that better HRQoL facilitates RTW 
and vice versa [25].

Psychological characteristics, namely post-stroke 
fatigue (PSF), depression (PSD) and anxiety (PSA) have 
proved the highest relevance as independent factors 
contributing to low HRQoL at a young age. Post-stroke 
depressive symptoms together with PSF have been rec-
ognised as common and persistent complaints jeopard-
izing the HRQoL after stroke [70–72]. Moreover, PSF 
[57] and PSD [57] among young adults correlated with 
the domains of the HRQoL stronger than functional 
outcomes (mRS). However, all the included studies used 
self-reported measures for assessing the level of fatigue, 
depression, and anxiety. The findings of this review 
emphasize the need to monitor PSF, PSD, and PSA also 
many years after IS and to improve awareness among 
healthcare professionals about their prevalence and 
impact on functional outcomes, the HRQoL or on return 
to pre-stroke activities among young stroke patients. The 
influence of PSD and PSF was observed even after a mean 
FUP of 5 to 6 years after IS [57]. Furthermore, PSD, PSA, 
and PSF had a negative influence on functional outcomes 
in young adults a decade after IS [16, 22]. Nevertheless, 
temporal relationships between PSD and PSF have not 
yet been reported. Pre-stroke depression significantly 
contributed to PSD [73].

In addition, the relationship between cognitive dys-
function or post-stroke pain and the HRQoL was not 
investigated in any study included in this review. How-
ever, the prevalence and course of cognitive dysfunction 
[6, 17–19] or post-stoke pain [74] in young IS patients 
have been examined in several studies.
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The HRQoL was not measured repeatedly over time 
in most studies and only one pilot study compared the 
HRQoL in young patients between two-time points 
(baseline and 6  months after discharge) [60]. A signifi-
cant improvement was found only in the independence 
in ADL and cognitive function, whereas the HRQoL did 
not improve over time [60]. Other studies examined the 
HRQoL only in FUP assessments (Table 1, 2, 3). Future 
research investigating the trajectories of the HRQoL 
domains and post-stroke symptoms at a young age is 
needed. In the Dutch quantitative study of 351 old IS 
patients (mean age of 67  ±  13  years), the trajectories 
of the HRQoL were investigated in the first 12  months 
after stroke [75]. The authors identified a four-trajectory 
model (high, low, recovery, and decline) for physical and 
psychosocial HRQoL and predictors of these diverse tra-
jectories. Psychological factors (personality, coping com-
petencies, illness cognitions, and self-efficacy) were the 
most significant factors in identifying individuals at risk 
of unfavourable post-stroke HRQoL outcomes [75]. In 
this review, we identified the following three psychoso-
cial factors affecting the HRQoL: the sense of coherence 
[56], fear of stroke recurrence [20] and perceived social 
support [20]. Although the role and importance of psy-
chological factors (such as personality, coping, locus of 
control, illness cognitions, self-efficacy, or self-worth) for 
the post-stroke HRQoL have been systematically stud-
ied, these factors have not been specifically examined in 
young stroke patients [29]. Indeed, psychological factors 
may influence the psychosocial adaptation post-stroke 
and therefore the perception of the HRQoL. The most 
examined predictors of post-stroke HRQoL in young 
adults were stroke-related factors (functional outcomes 
and PSD), and RTW. Further longitudinal studies are 
needed to identify the trajectory of post-stroke psycho-
social symptoms over time and other potential predictors 
of unfavourable long-term HRQoL so that specific young 
stroke rehabilitation and stroke self-management sup-
port programmes could be developed.

Most of the studies included in this review were from 
Western countries, and only two studies were conducted 
outside of this area (South Korea). A paucity of studies 
conducted in other parts of World (especially in devel-
oping countries) remains, however, epidemiological evi-
dence published in the recent narrative reviews [1, 5] has 
highlighted that data on incidence and prevalence are 
still scarce for many African and Asian countries.

Study limitations
Cohen’s kappa was not used to calculate concurrence 
between authors. Disagreement was solved only by 
the joint discussion until a consensus was reached. The 
search was limited to the electronic scientific databases 

accessible to the authors’ institution. The comparative 
analysis of included studies was limited, mainly due to 
the different study designs across studies and inherent 
heterogeneity in the subtypes of stroke. For measuring 
the HRQoL, different tools were used, mainly generic 
instruments. In addition, the HRQoL was measured at a 
different time of FUP, and a varying number of variables 
were used in the included studies. These factors could 
contribute to inconclusive findings. This scoping review 
suggested that the HRQoL in young adults with IS can 
be affected mainly by commonly used stroke clinical out-
comes (measured by mRS and BI) and psychological fac-
tors (post-stroke fatigue and depression).

Conclusion
There is still a gap in the evidence for the HRQoL out-
comes after IS and in the role of psychosocial variables 
for the HRQoL in young IS patients. The reviewed stud-
ies emphasized the importance of functional outcomes, 
post-stroke depression, fatigue and anxiety and early 
return to work. The findings of our review can provide 
deeper insight and a better understanding of the various 
factors contributing to the long-term HRQoL after IS and 
may support the development of specific interventions 
for stroke self-management programmes. Further large 
prospective studies focusing on the factors affecting the 
HRQoL in young patients after IS are warranted.
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