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Learning objectives

•To know the latest evidence to support using lower limb orthoses for 
stroke patients.

•To know what has not been identified in the field.



Background

•We have quite often seen in clinical practice that many of stroke 
patients can improve their gait with a lower limb orthosis.

•What is the evidence level of LLO intervention for Stroke patients?
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The Latest Evidence to support LLO 
intervention
•Existing Guidelines for stroke management 

and rehabilitation medicine.

• Systematic reviews recently conducted.
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Two Guidelines for stroke management and 
rehabilitation

1. The Stroke Foundation. Clinical Guidelines for Stroke Management. 
https://informme.org.au/guidelines/clinical-guidelines-for-stroke-management#

2. The Japan Stroke Society. Japanese Guidelines for the Management of Stroke 
2021. 

Related Guidelines

https://informme.org.au/guidelines/clinical-guidelines-for-stroke-management


The Stroke Foundation. 

Clinical Guidelines for Stroke Management

Purpose: 
• To assist decision-making in the management of 

stroke and transient ischaemic attack (TIA) in adults, 
using the best available evidence. 

• The Clinical Guidelines should not be seen as an 
inflexible recipe for stroke management; rather, they 
provide a guide to appropriate practice to be followed 
subject to clinical judgment and patient preferences.

Related Guidelines
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The Stroke Foundation. 

Clinical Guidelines for Stroke Management

Methods: 
• Review of the Clinical Guidelines used an internationally recognized guideline 

development approach, known as GRADE, and an innovative guideline development and 
publishing platform, known as MAGICapp (Making Grade the Irresistible Choice). 

• On a monthly basis, we monitor the literature for relevant, new evidence by screening all 
randomized controlled trials or systematic reviews related to stroke published in the 
PubMed database. 

Related Guidelines



The Stroke Foundation. 

Clinical Guidelines for Stroke Management

“Strength” of recommendations: 

• Strong recommendations: where guideline authors are certain that the evidence 
supports a clear balance towards either desirable or undesirable effects; or

• Weak recommendations: where the guideline panel is uncertain about the balance 
between desirable and undesirable effects.

Related Guidelines



The Stroke Foundation. 

Clinical Guidelines for Stroke Management

Recommendation of LLOs for Activity limitations:

• For stroke survivors, individually fitted lower limb orthoses may be used to minimize 
limitations in walking ability.

• Improvement in walking will only occur while the orthosis is being worn. (Daryabor et al. 
(2021)[449]; Wada et al. 2021[448]).

Weak recommendation                                     

Related Guidelines



The Japan Stroke Society. 

Japanese Guidelines for the Management of Stroke 2021.

Clinical Questions:

What is the appropriate phase of stroke to prescribe AFO?

• For equinus or drop foot due to stroke, it may be considered to prescribe an AFO at any 
time. (Nikamp, et al. Clin Rehabil 2017; 31: 1616-1624.) 

Moderate Recommendation

Related Guidelines



The Japan Stroke Society. 

Japanese Guidelines for the Management of Stroke 2021. 

Recommendations:

• It is appropriate to use KAFO in gait training of patients with stroke who do not have 
sufficient knee extension or hip periarthritis. (Ohata, at el. (2017); Masuda, at el. (2019)) 
．Moderate Recommendation

• For patients with stroke and equinus varus, it is appropriate to use AFO to improve gait 
function. (Erel S, et al. (2011); Abe H, et al. (2009))                                                                           
Moderate Recommendation

Related Guidelines



Two Systematic Reviews related to AFO intervention

1. Aliyeh Daryabor, at el.                                                                               
Effect of ankle-foot orthoses on functional 
outcome measurements in individuals with 
stroke: a systematic review and meta-analysis, 
2021

2. Yoo Jin Choo, at el.                                       
Effectiveness of an ankle–foot orthosis on 
walking in patients with stroke: a systematic 
review and meta‑analysis, 2021

Systematic reviews
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Aliyeh Daryabor, et al. 

Effect of ankle-foot orthoses on functional outcome measurements…

Purpose: 
To determine and compare the effect of 
AFOs types on functional outcome 
measurements in individuals with 
(sub)acute or chronic stroke 
impairments.

Systematic reviews
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Aliyeh Daryabor, et al. 

Effect of ankle-foot orthoses on functional outcome measurements…

Methods: 
• PubMed, Web of Knowledge, Embase, Scopus, ProQuest, and Cochrane were 

searched from inception until September 2020.

• Methodological quality assessment of 30 studies was conducted based on the 
Downs and Black checklist.

•  Functional indices were pooled according to their standardized mean difference 
(SMD) and 95% confidence intervals (CI) in a random-effect model.

• A narrative analysis was performed where data pooling was not feasible.

Systematic reviews



Aliyeh Daryabor, et al. 

Effect of ankle-foot orthoses on functional outcome measurements…

Results:

• Overall pooled results indicated improvements in favor of AFOs versus without 
for the Berg Balance Scale, timed-up and go test, Functional Ambulatory 
Categories, 6-Minute Walking Test, Timed Up-Stairs, and Motricity Index.

• Heterogeneity was non-significant for all outcomes except the Berg Balance Scale 
and Functional Ambulatory Categories. 

• Additionally, there was not sufficient evidence to determine the effectiveness of 
specific orthotic designs over others.

Systematic reviews



Yoo Jin Choo, et al.

Effectiveness of an ankle-foot orthosis on walking in patients with stroke…

Purpose: 
To investigate the effectiveness of AFO 
use in improving gait biomechanical 
parameters such as walking speed, 
mobility, and kinematics in patients with 
stroke with gait disturbance.

Systematic reviews
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Yoo Jin Choo, et al.

Effectiveness of an ankle-foot orthosis on walking in patients with stroke…

Methods: 
•  Searched the MEDLINE, CINAHL, Cochrane, Embase, and Scopus databases and 

retrieved studies published until June 2021.

• Experimental and prospective studies were included that evaluated biomechanics 
or kinematic parameters with or without AFO in patients with stroke. 

• The criteria of the Cochrane Handbook for Systematic Reviews of Interventions 
were used to evaluate the methodological quality of the studies, and the level of 
evidence was evaluated using the Research Pyramid model. 

Systematic reviews



Yoo Jin Choo, et al.

Effectiveness of an ankle-foot orthosis on walking in patients with stroke…

Results:

•  A total of 19 studies including 434 participants that reported on the immediate 
or short-term effectiveness of AFO use were included in the analysis. 

• Significant improvements in walking speed, cadence, step length, stride length, 
Timed up-and-go test, functional ambulation category (FAC) score, ankle sagittal 
plane angle at initial contact, and knee sagittal plane angle at toe-off were 
observed when the patients wore AFOs. The FAC score showed the most 
significant improvement.

Systematic reviews



Summary:
Future research needs…
• Focus on randomized-controlled trials with low risk of bias, blinding the 

assessors’ during measurements, random assignments, and preventing loss in 
follow-up 1.

• Confounding variables such as the individual physical ability of the subjects and 
intervention in rehabilitation programs other than AFO are controlled 2.

• Compare the physical function of patients in chronic phase who continue to use 
AFOs and who quit using them 1.



Summary:
Future research needs…
• Investigate effects of long-term training of wearing AFOs in chronic and (sub) 

acute stages 1 .

• Compare early or delayed provision of AFOs on the walking ability 1.

• Evaluate walking over different terrains using an AFO 1.

• Evaluate a comparison among different types or designs of orthotics on 
functional outcomes 1.

• Evaluate the effects of AFOs when not wearing them after training (carry-over 
effects) 1.
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Thank you for your attention.
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