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Abstract

This study aimed to systematically review task-oriented intervention studies focusing on upper limb
function in patients with stroke conducted in hospital settings. A literature search was performed
using the PubMed, Embase, and Web of Science databases. The following search terms were used:
(“stroke” or “brain attack”) and (“upper limb” or “upper extremity”) and (“task oriented” or “task
related” or “task-oriented”) and (‘“‘intervention” or “program” or ‘“rehabilitation” or “therapy”).
Based on predefined inclusion and exclusion criteria, a total of 27 studies were selected for analysis.
In hospital settings, task-oriented interventions were primarily applied to patients in the acute and
subacute stages of stroke. Combined task-oriented interventions were more frequently implemented
than single task-oriented interventions, with many studies incorporating electrical stimulation
therapy. Among the included studies, 12 interventions demonstrated significant improvements in both
pre—post comparisons within the experimental groups and between-group comparisons with control
groups. Task-oriented interventions to improve upper extremity function in patients with stroke
demonstrated significant effects when combined with electrical stimulation therapy from 2015 to
2019. In contrast, since 2020, task-oriented interventions combined with robotic therapy or virtual
reality therapy have been shown to be effective. The results suggest that task-oriented interventions
combined with electrical stimulation, robotic therapy, and virtual reality therapy demonstrate
significant effectiveness in improving upper extremity function in patients with stroke. The present
study is anticipated to provide fundamental evidence to support the development of future intervention
strategies and subsequent research focused on optimizing upper limb functional recovery in stroke
populations.
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I. INTRODUCTION

Stroke is one of the leading causes of death and disability worldwide and negatively affects the
physical and mental health of millions of individuals each tear[1]. Beyond physical impairments,stroke results in
a wide range of functional deficits, including sensory, cognitive, emotional, and language impairments, as well
as limitations in activities of daily living (ADLs) [2]. In particular, upper limb dysfunctin caused by hemiplegia
or quadriplegia is a major contributor to reduced independence in daily activities among individuals with
stroke[3].

Impairments in upper limb function significantly reduce the ability to perform basic self-care tasks such
as washing the face, brushing teeth, combing hair, and dressing [4]. In addition, they limit the performance of
fine and repetitive hand movements required for activities such as eating, cooking, cleaning, laundry, and
writing[3],[5]. These functional limitations often lead to restrictions in return to work and social participation,
while prolonged dependence on others may result in psychosocial withdrawal and depression[6]. Therefore
effective rehabilitation interventions targeting upper limb functional recovery are essential for improving the
quality of life of individuals with stroke.

According to previous systematic reviews, various interventions have been applied to improve upper
limb function in patients with stroke, with CIMT(Constraint-Induced Movement Therapy) and Task-Oriented
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Intervention being the most actively studied approaches, followed by robotic therapy, mirror therapy, and
VR(Virtual Reality) therapy[7]. Although CIMT was initially investigated more extensively than task-oriented
interventions[7], subsequent studies have reported that task-oriented interventions may be more effective than
CIMT[8],[9],[10],[11]. Furthermore, a meta-analysis demonstrated that interventions promoting an external
focus of attention, such as task-oriented intervention, were more effective in functional recovery than
interventions emphasizing an internal focus of attention, such as simple range-of-motion exercises [12]. These
findings suggest that task-oriented intervention is a meaningful and effective rehabilitation approach for
improving upper limb function in individuals with stroke, highlighting the need for a systematic analysis of how
such interventions have been implemented in clinical practice.

Several systematic reviews have examined the effects of task-oriented interventions on upper limb
function in individuals with stroke[13],[14],[15],[16],[17]. However, the present study differs from previous
reviews in several important aspects. First, whereas prior studies included task-oriented interventions conducted
across various settings, including both community and hospital environments, this study focuses exclusively on
interventions implemented in hospital settings. Second, this study aims to investigate whether task-oriented
interventions combined with advanced technologies, such as robotic therapy, have been increasingly applied
after 2020. Previous research has indicated that advanced technologies, including robotic rehabiliitation and
virtual relity therapy, have been widely adopted in stroke motor rehabilitation since 2020[18]. Accordingly, it is
hypothesized that the use of advanced technology-assisted task-oriented interventions has increased in studies
published after 2020.

Therafore, the purpose of this study is to systematically review task-oriented intervention studies
targeting upper limb function in individuals with stroke conducted in hospital settings. It is anticipated that
traditional task-oriented intervention approaches were predominantly applied between 2015 and 2020, whereas
interventions incorporating advanced technologies have been more frequently utilized since 2020.

II. Method
2.1 Literature Search Strategy
This study systematically analyzed research related to upper limb interventions for individuals with
stroke, International electronic databases, including PubMed, Embase, and Web of Science, were searched. The
search period was defined from January 2015 to October 2025. The following search terms were used: (“stroke”
or “brain attack™) and (“upper limb” or “upper extremity”) and (“task oriented” or “task related” or “task-
oriented”) and (“intervention” or “program” or “rehabilitation” or “therapy”).

@) Inclusion Criteria
(1) Studies including participants diagnosed with stroke
(2) Studies with an experimental group and a control group design
(3) Studies applying task-oritented interventions
(4) Studies presenting upper limb function as the primary outcome
(5) Studies conducted in hospital settings
(6) Studies published in English

(ii) Exclusion Criteria
(1) Studies in which task-oriented interventions were applied only to control group
(2) Theses, dissertations, books, and study protocols
(3) Conference proceedings, abstracts, and posters
(4) Single-design studies, systematic reviews, and meta-analyses
(5) Studies for which full-text access was unavailable

2.2 Study Selection Process

The study selection process followed the PRISMA 2020 flow diagram guidelines [19]. Literature
collection and screening were independently conducted by two occupational therapists holding master’s degrees.
After removing duplicate records, titles and abstracts were initially screened to exclude studies that did not align
with the purpose of this review. Subsequently, full-text articles were assessed to determine eligibility based on
the inclusion criteria, and studies meeting the exclusion criteria were removed.

A total of 1,204 studies were identified through the database search. After removing 332 duplicate
records, 872 studies remained. Following title and abstract screening, 678 studies were excluded due to
irrelevance to the research topic. The full texts of 194 studies were assessed for eligibility, and 161 studies were
excluded for the following reasons: task-oriented intervention applied only to the control group (n = 25), upper
limb function not considered as the primary outcome (n = 20), non-English publication (n = 7), not published in
peer-reviewed journals (n = 41), inclusion of participants with neurological conditions other than stroke (n = 5),
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unavailable full text (» = 31), studies not conducted in hospital settings (n = 19), and lack of a control group
comparison (n = 19). Ultimately, 27 studies were included in the final analysis (Figure 1).
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Figure 1: Flow Diagram of Manuscript Selection

2.3 Data Analysis

To assess the methodological quality of the included studies, the Critically Appraised Topic (CAT)
framework proposed by Arbesman (2008) was applied[20]. The proportion of randomized controlled trials
(RCTs) relative to the total number of included studies was identified to represent the overall level of evidence.
Additionally, the following characteristics of the included studies were analyzed: type of stroke, intervention
providers, intervention types and methods, and outcome measures used to evaluate intervention effectiveness.

III. RESULT

3.1 Methodological Quality of the Included Studies

Of the total 27 studies analyzed, 22 studies (81.4%) were classified as Level 1 evidence, consisting of
randomized controlled trials (RCTs). Five studies (18.6%) were classified as Level II evidence, comprising
case—control studies. No studies were classified as single-group studies, single-subject designs, or case studies,
as the inclusion criteria required studies to include a control group.

3.2 Types and Methods of Task-Oriented Intervention

Analysis of stroke onset stages revealed that studies targeting patients in the acute and subacute phases
were the most prevalent, accounting for 19 studies. Five studies included participants in the chronic phase, while
three studies included individuals with stroke regardless of onset stage.

Intervention approaches were heterogeneous across studies. Ten studies implemented task-oriented
training alone in the experimental group, whereas 17 studies applied task-oriented interventions in combination
with other therapeutic modalities. Among these combined interventions, electrical stimulation therapy was the
most frequently used (n = 6), followed by mirror therapy (n = 3), robotic therapy (n = 3), virtual reality (VR)
therapy (n = 2), a combination of robotic and VR therapy (n = 1), vibration therapy (n = 1), and range-of-motion
exercise therapy (n = 1).

Regarding intervention providers, occupational therapists were involved in the majority of studies (n =
16), followed by physical therapists (n = 7). One study involved collaborative intervention by both occupational
and physical therapists, while three studies reported interventions delivered by rehabilitation therapists.
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Analysis of intervention dosage revealed that a session duration of 60 minutes was most common (n =
9), followed by 30-minute sessions (n = 8). In terms of weekly frequency, interventions were most frequently
administered five times per week (n = 21), followed by six times per week (n = 5), and five to six times per
week (n = 1). The most common intervention duration was one month (n = 12), followed by 1.5 months (n = 6).
Overall, hospital-based task-oriented intervention studies most commonly applied a dosage of 60 minutes per
session, five sessions per week, over a one-month period.

Analysis of studies published between 2015 and 2019 revealed that task-oriented intervention alone
was the most frequently investigated approach (n=5). The next was task-oriented intervention combined with
electrical stimulation therapy (n=4). In addition, one study combined task-oriented intervention with vibration
therapy (n=1), and one study combined it with robotic therapy (n=1).

In contrast, analysis of studies published between 2020 and 2025 demonstrated a broader range of
combined intervention approaches. Task-oriented intervention alone remained common (n = 5), while
combinations with robotic therapy were reported in three studies (n = 3). Furthermore, task-oriented
interventions combined with electrical stimulation (n = 2), virtual reality therapy (n = 2), and mirror therapy (n =
2) were identified. One study investigated a combination of robotic therapy and virtual reality therapy (n = 1),
and another study examined task-oriented intervention combined with a telehealth-based intervention (n = 1).

3.3 Effects of Task-Oriented Interventions in Hospital Setting

Upper limb function was most frequently assessed using the Fugl-Meyer Assessment—Upper Extremity
(FMA-UE), which was employed in 21 studies. This was followed by the Wolf Motor Function Test (WMEFT) in
nine studies and the Action Research Arm Test (ARAT) in eight studies. Additional outcome measures included
the Box and Block Test (BBT), Jebsen—Taylor Hand Function Test (JTT), Manual Function Test (MFT), grip
strength, lateral pinch strength, hand dexterity assessments, the Motor Activity Log (MAL), and the Functional
Test for the Hemiplegic Upper Extremity—Hong Kong version (FTHUE-HK).

The analysis of intervention effects revealed the following findings. In post-intervention comparisons
between the experimental and control groups, 15 studies reported statistically significant differences across all
outcome measures, while six studies reported significant differences in some measures only. Five studies
reported no significant between-group differences, and one study did not report statistical comparisons. In
within-group pre—post comparisons for the experimental groups, 22 studies reported significant improvements
across all outcome measures, one study reported partial significant improvements, and four studies did not
report statistical analyses. In contrast, pre—post comparisons within the control groups showed significant
improvements across all outcome measures in 16 studies, partial improvements in four studies, no
improvements in three studies, and no reported statistical analyses in four studies. A total of 12 studies
demonstrated statistically significant changes in both between-group comparisons and within-group pre—post
comparisons in the experimental groups.

IV. Discussion

This systematic review aimed to identify research trends and intervention characteristics of task-
oriented interventions for improving upper extremity function in hospitalized stroke patients by analyzing
controlled studies comparing experimental and control groups. The included interventions were categorized into
task-oriented intervention alone and combined task-oriented interventions with electrical stimulation, robotic
therapy, virtual reality therapy, vibration therapy, or mirror therapy. Intervention effects were examined through
between-group comparisons and within-group pre—post analyses. Among the included studies, twelve reported
statistically significant improvements in both between-group and within-group comparisons, indicating the
overall effectiveness of task-oriented approaches in enhancing upper extremity function.

Among the 27 selected studies, the majority targeted patients in the acute and subacute phases of stroke. This
trend likely reflects the hospital-based rehabilitation environment, where minimizing impairments and promoting early
functional recovery are primary goals, and where upper extremity—focused task-oriented interventions are frequently
implemented[21].[22]. Most interventions were delivered by occupational therapists, with a typical dosage of 60
minutes per session, five sessions per week. This aligns with the professional role of occupational therapists, who
facilitate functional recovery through meaningful, activity-based interventions[23]. Notably, studies employing a
dosage of 60 minutes per day, five times per week consistently demonstrated significantly greater improvements
compared with control groups, suggesting that this intervention intensity may be sufficient to elicit meaningful
functional gains.

Regarding intervention type, combined task-oriented interventions were more prevalent than task-oriented
intervention alone. This finding is consistent with previous research indicating that multimodal interventions produce
greater therapeutic effects than single-modality approaches[13]. Among combined interventions, electrical stimulation
was most frequently integrated with task-oriented training. Electrical stimulation facilitates muscle activation and
neuromuscular recruitment, which may enhance motor performance during task execution, thereby producing
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synergistic effects when combined with task-oriented practice[24]. Robotic therapy was the second most commonly
used adjunct intervention. Robotic systems enable high-intensity, repetitive, and task-specific practice, which is
essential for promoting neuroplasticity in stroke rehabilitation. Moreover, robotic assistance supports movement
execution during task-oriented activities, facilitating motor learning and functional recovery[25].

A temporal analysis revealed that from 2015 to 2019, most studies focused on task-oriented intervention
alone or in combination with electrical stimulation. In contrast, since 2020, there has been a marked increase in studies
incorporating virtual reality and robotic therapy. This trend likely reflects rapid technological advancements and
increased clinical adoption of digital rehabilitation technologies. For example, the robotic system used in the study by
Hsieh et al. (2017) primarily assisted gross motor movements such as wrist pronation, supination, flexion, and
extension[26]. In contrast, more recent robotic devices developed after 2020 often adopt glove-based designs that
facilitate fine motor control and finger movements. This shift suggests an evolution from robotics targeting proximal
or gross motor assistance toward devices supporting fine motor function and dexterity in task-oriented rehabilitation.

In hospital-based settings, combined task-oriented interventions demonstrated more consistent and robust
effects than task-oriented intervention alone. This suggests that integrating sensory- or technology-based modalities—
such as robotic therapy, electrical stimulation, and virtual reality—into task-oriented practice may generate synergistic
therapeutic effects. Previous studies have similarly reported superior outcomes with combined interventions compared
with single interventions in improving upper extremity function[13],[27], and the present findings further support this
conclusion. Nevertheless, significant pre—post improvements were also observed in control groups receiving task-
oriented intervention alone, indicating that task-oriented practice itself remains an effective therapeutic approach for
promoting functional recovery.

Before 2019, most combined intervention studies demonstrating significant effects employed electrical
stimulation[28],[29],[30],[31], highlighting its effectiveness in facilitating muscle activation and improving upper
extremity motor performance in stroke patients. Since 2020, however, an increasing number of studies have reported
positive effects from combining task-oriented training with advanced technologies such as robotic and virtual reality
systems[32].[33],[34],[35],[36],[37]. Prior evidence supports the beneficial effects of robotic and virtual reality
interventions on upper extremity motor recovery after stroke[38],[39]. These findings suggest that technology-assisted
task-oriented rehabilitation may further enhance motor outcomes by providing augmented feedback, intensive
repetition, and movement assistance.

4.1 Limitations

This study has some limitations. First, all included studies were published in English and conducted
outside of the local context, which may limit cultural generalizability. Because task-oriented interventions may
vary depending on cultural preferences for daily activities and functional tasks, future reviews should include
studies published in diverse languages and cultural contexts. Second, only three databases were searched, which
may have restricted the comprehensiveness of the literature retrieval. Third, although intervention effectiveness
was identified, effect sizes were not calculated, limiting the ability to quantitatively compare intervention
magnitude. Future studies should conduct meta-analyses to estimate pooled effect sizes and directly compare
intervention efficacy across modalities. Despite these limitations, the present findings suggest that task-oriented
interventions combined with electrical stimulation, robotic therapy, or virtual reality are effective approaches for
improving upper extremity function in hospitalized stroke patients. Accordingly, the implementation of
combined task-oriented interventions is recommended in clinical practice.

V. CONCLUSION

This systematic review analyzed 27 controlled studies investigating task-oriented interventions for
improving upper extremity function in stroke patients. Intervention types included task-oriented intervention
alone and combined interventions with electrical stimulation, robotic therapy, virtual reality therapy, vibration
therapy, and mirror therapy. From 2015 to 2019, task-oriented interventions combined with electrical
stimulation were most frequently investigated and demonstrated favorable outcomes. Since 2020, an increasing
number of studies have focused on robotic and virtual reality—based combined interventions, with consistently
positive effects reported.

These findings suggest that integrating task-oriented training with electrical stimulation or advanced
rehabilitation technologies may enhance upper extremity functional recovery in hospital-based stroke rehabilitation
settings. Future research should further quantify intervention effectiveness through meta-analytic approaches and
explore optimal intervention dosage, modality combinations, and patient subgroup responsiveness.
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