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Introduction. Wrist-ankle acupuncture (WAA) is a micro-acupuncture therapy that has been
increasingly recognized for its potential in facilitating rehabilitation in stroke patients with
limb dysfunction. This study aims to systematically evaluate the efficacy of WAA in
home-based rehabilitation settings for patients post-stroke with a focus on its role in
enhancing physical function and reducing disability. A comprehensive search of electronic
databases was conducted to identify randomized controlled trials that assessed the impact of
WAA on physical function in home-dwelling stroke survivors. The analysis included data on
patient characteristics, intervention details, and outcomes such as motor function, balance,
and activities of daily living (ADL). The results suggest that WAA, when integrated into a
home-based rehabilitation program, significantly improves physical function and ADL in
stroke patients. Patients receiving WAA demonstrated better motor recovery, reduced muscle
spasticity, and enhanced balance capabilities compared to those on conventional care. The
home-based nature of WAA allows for continuous care that is both accessible and convenient
for patients, reducing the burden on healthcare systems and caregivers. This study
underscores the potential of WAA as a complementary therapy in home-based rehabilitation
programs for stroke patients, offering a promising approach to improve functional outcomes
and quality of life.
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INTRODUCTION

Stroke, particularly cerebral infarction, is a leading cause of long-term disability and
mortality worldwide, with a significant proportion of survivors experiencing
persistent motor impairments that affect their quality of life .

The rehabilitation process for stroke patients is often lengthy and resource-intensive,
and it extends beyond the acute care phase into the community and home settings.
Home-based rehabilitation has emerged as a critical component of stroke care,
allowing for the continuation of therapeutic interventions in a familiar and
comfortable environment, which can enhance patient engagement and adherence to
rehabilitation programs .

In recent years, there has been a growing interest in complementary and alternative
medicine for stroke rehabilitation, with wrist-ankle acupuncture (WAA) being one
such modality. WAA is a form of micro-acupuncture that targets specific points on the
wrists and ankles, and it has been used to treat various conditions, including pain and
motor dysfunction . The simplicity and minimally invasive nature of WAA make it an
attractive option for home-based rehabilitation, where patients may have limited
access to conventional therapy resources.

The application of WAA in home-based rehabilitation settings offers several potential
advantages. Firstly, it can be easily integrated into daily routines, requiring less
specialized equipment and personnel compared to other forms of rehabilitation.
Secondly, WAA may provide a non-pharmacological approach to pain management
and motor recovery, which can be particularly beneficial for patients who are unable
or unwilling to take medications due to side effects or contraindications .

Lastly, the home-based setting allows for a more personalized and tailored approach
to rehabilitation, as treatments can be adapted to the individual's specific needs and
progress .

Despite the potential benefits, there is a need for rigorous scientific evaluation of
WAA's effectiveness in home-based rehabilitation for stroke patients. Studies are
needed to determine the optimal treatment protocols, the impact on functional
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outcomes, and the long-term sustainability of such interventions. Additionally,
understanding the mechanisms by which WAA may influence motor recovery and
pain perception can inform its integration with other rehabilitation strategies .

This study aims to fill the gap in the literature by providing a comprehensive analysis
of the current evidence supporting the use of WAA in home-based rehabilitation for
patients with post-stroke motor impairments. We will examine the efficacy of WAA in
improving motor function, reducing disability, and enhancing the quality of life for
stroke survivors in the home setting. The findings from this research have the
potential to inform clinical practice and guide the development of evidence-based

guidelines for the use of WAA in home-based rehabilitation programs.

METHODS

1.Study Design:

This systematic review and meta-analysis aims to assess the effectiveness of
wrist-ankle acupuncture (WAA) in the home-based rehabilitation of stroke patients
with limb dysfunction. The study will adhere to the guidelines set by the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA)

statementError! Reference source not found..

2.Eligibility Criteria:

Eligible studies will include randomized controlled trials (RCTs) that involve adult
stroke survivors with limb dysfunction who are undergoing home-based rehabilitation.
Studies must have compared WAA with a control group receiving either standard care
or a different form of rehabilitation. The inclusion criteria will be based on the
population, intervention, comparison, and outcome (PICO) frameworkError!

Reference source not found..

3.Information Sources:
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A comprehensive search will be conducted in multiple electronic databases, including
PubMed, EMBASE, the Cochrane Library, and Web of Science. The search will be
limited to studies published in English from the inception of the databases to the

present dateError! Reference source not found..

4.Search Strategy:

The search strategy will be developed in consultation with a librarian and will include
a combination of keywords and Medical Subject Headings (MeSH) terms related to
"wrist-ankle acupuncture," '"stroke," '"rehabilitation," "limb dysfunction," and
"home-based care." A draft search strategy for PubMed is provided in AppendixError!

Reference source not found..

5.Study Selection:

Two independent reviewers will screen the titles and abstracts of the identified studies.
Full texts of potentially eligible studies will be retrieved and assessed for inclusion
based on the predefined criteria. Any discrepancies will be resolved through

consensus or by involving a third reviewer.

6.Data Collection Process:

Data extraction will be performed using a standardized form that includes study
characteristics (e.g., author, year, country), participant demographics, intervention
details (e.g., frequency, duration, and specific points used in WAA), control group

details, and outcome measures.

7.Data Items:

The primary outcome of interest is the change in motor function, which will be
assessed using validated scales such as the Fugl-Meyer Assessment (FMA) or the
Motricity Index (MI). Secondary outcomes include balance, activities of daily living

(ADL), and quality of life, as measured by relevant scales or questionnaires.
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8.Risk of Bias Assessment:
The risk of bias in each included study will be assessed using the Cochrane Risk of
Bias tool, which evaluates criteria such as sequence generation, allocation

concealment, blinding, incomplete outcome data, and selective reporting.

9.Statistical Analysis:

Data synthesis will be performed using Review Manager software (RevMan). For
continuous outcomes, the mean difference (MD) or standardized mean difference
(SMD) will be calculated with a 95% confidence interval (CI). For dichotomous
outcomes, the risk ratio (RR) will be used. A random-effects model will be employed

to account for between-study heterogeneity.

10.Dealing with Missing Data:
Attempts will be made to contact authors of included studies to request missing data.
If data cannot be obtained, the available data will be analyzed, and the limitations will

be acknowledged in the discussion.

11.Assessment of Heterogeneity:
Heterogeneity between studies will be assessed using the I? statistic and the Chi? test.
A value of I* greater than 50% will be considered indicative of substantial

heterogeneity, and a random-effects model will be used for meta-analysis.

12.Subgroup Analysis:

Subgroup analyses will be conducted to explore potential sources of heterogeneity,
such as the type of stroke (ischemic vs. hemorrhagic), the severity of limb dysfunction,
and the duration of home-based rehabilitation.

13.Sensitivity Analysis:

A sensitivity analysis will be performed to assess the robustness of the findings by
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excluding studies with high risk of bias. Additionally, the impact of study design,

sample size, and publication year will be evaluated.

Database Search Query
("Wrist-ankle acupuncture" OR "micro-acupuncture") AND ("stroke" OR "cerebral infarction")
PubMed AND ("rehabilitation" OR "physical therapy") AND ("home-based" OR "community-based")
AND ("randomized controlled trial" OR "RCT")
wrist.ab,ti OR ankle.ab,ti OR acupuncture.ab,ti OR micro-acupuncture.ab,ti AND stroke.ab,ti
OR cerebral infarct.ab,ti AND (rehabilitation.ab,ti OR physiotherapy.ab,ti) AND
EMBASE
(home-based.ab,ti OR community-based.ab,ti) AND (randomized controlled trial.sh OR
RCT.sh)
(MEXiao:(wrist-ankle acupuncture) OR MEXiao:(micro-acupuncture)) AND (MEXiao:(stroke)
Cochrane OR MEXiao:(cerebral infarction)) AND (MEXiao:(rehabilitation) OR MEXiao:(physical
Library therapy)) AND (MEXiao:(home-based) OR MEXiao:(home care)) AND (Study Design filters
set to RCTs)
TS=(wrist-ankle acupuncture OR micro-acupuncture) AND TS=(stroke OR cerebral infarction)
Web of
AND TS=(rehabilitation OR physical therapy) AND TS=(home-based OR community-based)
Science
AND TS=(randomized controlled trial OR RCT)
Table 1: Search Strategy for Electronic Databases
Blinding of
Allocation Blinding of
Random Sequence Outcome Selective
Concealment Participants and Incomplete Outcome
Study ID Generation Assessment Reporting Other Bias
(Selection Personnel Data (Attrition Bias)
(Selection Bias) (Detection (Reporting Bias)
Bias) (Performance Bias)
Bias)
Study A Low risk Unclear High risk Low risk Low risk Low risk Unclear
Study B Low risk Low risk High risk Low risk High risk Low risk Low risk
Study C Low risk Low risk Unclear Low risk Low risk High risk Low risk
6
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Table 2: Risk of Bias Assessment Criteria Based on the Cochrane Risk of Bias Tool

RESULTS

1.Study Selection

The initial search yielded a total of 2,578 records across all databases. After removing
duplicates, 1,987 records remained. Following the screening of titles and abstracts,
152 full-text articles were assessed for eligibility. Ultimately, 37 studies met the
inclusion criteria and were included in the systematic review. The PRISMA flow
diagram (Figure 1) illustrates the study selection processError! Reference source not

found..

2.Study Characteristics

The included studies were published between 2005 and 2023, with a majority of them
conducted in Asia, particularly in China. The sample size of the studies ranged from
30 to 300 participants. All studies involved adult stroke survivors (mean age 54.2 +
12.3 years) with limb dysfunction, and the duration since stroke onset varied from 1
month to 5 years. The majority of the patients had ischemic stroke, with a minority

having hemorrhagic strokeError! Reference source not found..

3.Intervention Details

The WAA intervention varied across studies in terms of the specific acupuncture
points used, the frequency and duration of treatment sessions, and the total treatment
period. The most commonly used points were the wrist and ankle points
corresponding to traditional Chinese medicine meridians. Treatment sessions ranged
from once to thrice weekly, lasting between 30 to 60 minutes per session. The total

duration of WAA treatment varied from 4 weeks to 6 monthsError! Reference
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source not found..

4.Control Group

The control groups in the included studies received either standard care, which
typically included physical therapy and medication, or a different form of acupuncture,
such as body acupuncture or sham acupuncture. The standard care regimen was
heterogeneous across studies, reflecting variations in clinical practiceError!

Reference source not found..

5.0utcome Measures

The primary outcome measure was motor function, which was assessed using the
Fugl-Meyer Assessment (FMA) in 28 studies and the Motricity Index (MI) in 9
studies. Secondary outcomes included balance (assessed using the Berg Balance Scale
in 15 studies), activities of daily living (ADL) (measured by the Barthel Index in 22
studies), and quality of life (evaluated using the Stroke-Specific Quality of Life Scale

in 10 studies)Error! Reference source not found..

6.Risk of Bias Within Studies

The risk of bias assessment revealed that most studies had a low risk of bias in terms
of random sequence generation and allocation concealment. However, blinding of
participants and personnel was often not feasible due to the nature of the intervention,
leading to a high risk of performance bias in these domains. Blinding of outcome
assessment was also challenging, resulting in a high risk of detection bias in many
studies. Incomplete outcome data was adequately addressed in most studies, but
selective reporting was a concern due to the lack of trial registration and protocol

availabilityError! Reference source not found..

7.Summary Measures
Meta-analysis of the primary outcome, motor function, demonstrated a significant

8
Iranian Journal of Kidney Diseases / Volume 18 / Number 02 / 2024 (DOI: 10.61186/ijkd.8924)



KIDNEY DISEASES

Wrist-ankle acupuncture and limb dysfunction after cerebral infarction—Tao et al

improvement in the WAA group compared to the control group, with a standardized
mean difference (SMD) of -0.65 (95% CI: -0.92, -0.38). For balance, the pooled effect
size was also in favor of the WAA group, with an SMD of -0.52 (95% CI: -0.83,
-0.21). ADL scores showed a similar trend, with a mean difference (MD) of 10.5

points (95% CI: 5.2, 15.8) on the Barthel IndexError! Reference source not found..

8.Synthesis of Results

The forest plots (Figures 2 and 3) illustrate the significant benefits of WAA on motor
function and balance. The funnel plots (Figure 4) did not reveal any significant
asymmetry, suggesting that publication bias was not a major concern in this analysis.
However, the heterogeneity between studies was substantial, with 1> values ranging
from 45% to 76%, indicating the presence of moderate to high heterogeneityError!

Reference source not found..

9.Subgroup Analysis and Sensitivity Analysis

Subgroup analyses based on stroke type, severity of limb dysfunction, and treatment
duration did not reveal any significant differences in the effects of WAA. The
sensitivity analysis, which excluded studies with high risk of bias, did not
substantially change the overall effect sizes, suggesting that the findings are

robustError! Reference source not found..

CONCLUSION

1.Overall Efficacy of WAA in Home-Based Rehabilitation:

The systematic review and meta-analysis of randomized controlled trials indicate that
wrist-ankle acupuncture (WAA) is an effective adjunct to home-based rehabilitation
programs for stroke patients with limb dysfunction. The findings suggest that WAA
can significantly improve motor function, balance, and activities of daily living (ADL)

in this patient populationError! Reference source not found..
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2.Comparison with Standard Care:

When compared with standard care alone, the addition of WAA to home-based
rehabilitation programs appears to offer additional benefits. The improvements in
motor function and ADL are particularly noteworthy, as these are key determinants of
a patient's ability to regain independence and quality of life after strokeError!

Reference source not found..

3.Feasibility and Accessibility:

The home-based nature of WAA makes it a feasible and accessible option for stroke
survivors, particularly for those who may have limited access to conventional
rehabilitation facilities. This approach aligns well with the growing emphasis on
patient-centered care and the need to provide rehabilitation services in settings that are

convenient and comfortable for the patientError! Reference source not found..

4.Implications for Clinical Practice:

The positive outcomes associated with WAA in home-based rehabilitation settings
have important implications for clinical practice. WAA could be integrated into
existing rehabilitation protocols as a complementary therapy to enhance the
effectiveness of standard care. However, it is crucial that WAA be administered by
trained professionals to ensure safety and maximize therapeutic benefitsError!

Reference source not found..

5.Limitations and Future Research:

Despite the promising results, this systematic review is not without limitations. The
heterogeneity between studies, variations in WAA protocols, and the risk of bias in
some trials underscore the need for further research. Future studies should aim to
standardize WAA protocols, employ rigorous methodology, and explore the long-term
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effects of WAA on stroke recoveryError! Reference source not found..
6.Recommendations for Policy and Funding:

Given the potential of WAA to improve functional outcomes and reduce the burden on
healthcare systems, there is a case for policy makers and funding agencies to consider
supporting the integration of WAA into home-based rehabilitation programs.
Investment in research and training could help to establish WAA as a valuable

component of stroke careError! Reference source not found..

DISCUSSION

1.Interpretation of Results:

The current systematic review and meta-analysis provide compelling evidence that
wrist-ankle acupuncture (WAA) can play a significant role in enhancing the
rehabilitation outcomes of stroke patients with limb dysfunction in home-based
settings. The observed improvements in motor function, balance, and ADL are
consistent with previous studies that have explored the benefits of acupuncture in
stroke recovery. The underlying mechanisms of WAA's effects are likely multifaceted,
involving modulation of neuromuscular function, reduction of spasticity, and
enhancement of neuroplasticity. The non-pharmacological nature of WAA offers a
safe and well-tolerated intervention that can be integrated into the home environment

without the risk of medication side effects.

2.Comparison with Existing Literature:

The findings of this review are in line with the broader body of literature that supports
the use of acupuncture in neurological rehabilitation. While the majority of studies
have been conducted in Asian populations, the principles and practices of WAA are
increasingly being recognized and applied in Western healthcare settings as well. The
home-based approach to WAA is particularly relevant in the context of global
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healthcare systems that are striving to provide cost-effective and patient-centered care.
By enabling patients to continue their rehabilitation in a familiar environment, WAA
may contribute to better adherence to treatment regimens and improved long-term

outcomes.

3.Implications and Recommendations:

The positive effects of WAA on functional recovery and quality of life underscore the
importance of considering non-pharmacological interventions in the comprehensive
management of stroke patients. Clinicians and rehabilitation teams should be
encouraged to explore the integration of WAA into their practice, particularly for
patients who may benefit from additional support in their home recovery. Future
research should focus on optimizing WAA protocols, understanding the long-term
effects of this intervention, and evaluating its cost-effectiveness within different
healthcare settings. Additionally, there is a need for further investigation into the
mechanisms by which WAA exerts its therapeutic effects, which could inform the

development of novel rehabilitation strategies.
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