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Abstract:

The study goal is to find out the impact of using AFO on balance, gait, and daily life activity of
chronic stroke patients. Single case experimental design study. The case study focuses on patients
who have a chronic CVA, one patient will undergo the AFO, then be assessed by measurement and
tests regarding balance by the Berg Balance Scale, gait by Wisconsin Gait Scale and ADL by Barthel
Index for two weeks before dressing AFO and after dressing it. The findings show that there is a clear
significance in scores which resulted for the patient pre and post using AFO, the balance score for the
patient before using AFO was 26/56 but after it shows a better result it was 40/56 ,and the ADL score
for the patient before wearing AFO was 40/100 , after using AFO it becomes 75/100, also the gait
improve clearly in stance phase and swings as measurement shows, therefore it was concluded that
the AFO is very good for stroke patients to improve their balance , gait, and ADLs. The study
concluded that the use of orthotics has a good effect on balance, gait, and ADLs. This single-case
experimental design study explores the impact of ankle-foot orthosis (AFQO) on balance, gait, and
activities of daily living (ADLs) in chronic stroke patients. Findings indicate significant
improvements in balance, gait, and ADL scores after two weeks of AFO use. The study underscores
the effectiveness of AFO in enhancing functional outcomes and highlights its value in stroke
rehabilitation.

Keywords: Ankle Foot Orthosis; Balance; Gait; Activity of Daily Living; Stroke.

67


mailto:azzam@paluniv.edu.ps
https://orcid.org/0000-0003-1243-5151
https://doi.org/10.59994/pau.2022.2.67

Journal of Palestine Ahliya University for research and studies ISSN: 2959-4839
clad Jall g & gall LAY cplanadd dnala dlaa Vol. 01 Issue 02 (2022)

uligl) o)) gl B Aad Ladl) A3Cud) pa AFO aladin) 4lad
Falea dens 7 lall by *HO Tl e
(Oadaceld) AaY) (placald daals cBailisall Ayl oslell 4]

azzam@paluniv.edu.ps D"

2022/12/1: Al g ) 2022/09/23:d 580 ) 2022/08/17:25s) Za )1

roadla

S ayal el slal) dalig o ially O)lsill (Ao AFO alasia) 56 ddjmae ) duhal) s
O eyl e ANad) dudyy S5 LBanly Al el aseeaill e Auyall Caetly cAiadall doe Lo
Gob oo el a2 (AFO dileal aals (e padian G (Gadell AU QLA (e (e Osile
(el GuisSany (ubite danlsy (dally (O)lsll zom (ubie ddaulsy (Pl ddlaial)l Ly Gubal
doaal s of gl Cuehly el dasy AFO Guuli U8 Cpegaad 5add il ydise ddalss ADL
i) Jd (anyell Oilill dsjn cailSy (AFO aladin) darg Ji (el cams Al cilsjall 3 dsialy
eliiy) Ui Lmuyell ADL dajn cuilSy 56/40 <l Joadl dain cujelal o any (Sl €26/56 AFO
Cigdoll Alaye A mualy S bl Guead WS 10075 maai AFO alasial aaig <40/100 AFO
(aei)ls Ol mal) L leall Bl 13n am AFO o zlimia) 5 Gl (uldll jeday LS e lillg
(ially (sl Gloam i A Lastll Beal) aladin) of ) duhall cualiy LADLS 5 agisia
(AFO) eaill— As\SH cudil) Slea b sl Alall o ail) lgasanay Ll o3 Caiiuss LADLS
) ) e el Lo ledl) W) e Osilar pdl cayall Dnegall Aadilly ally il e
Lyl Lol . e guad aa AFO sl ey Gaasll aaiilly dadially Clsil) Cilayy 8 Lagale s
) Juali sale] Chilee 8 il o psuall Jadadig daiadagll i) ujes 8 AFO ddlad o egual
e Laal) €L puleadd)

oA Lol i) ¢ dpagall shnd] Ll sl £ 551l) £andlly n S aipdi :dpalidal) cilalst)

68


mailto:azzam@paluniv.edu.ps
https://orcid.org/0000-0003-1243-5151

Journal of Palestine Ahliya University for research and studies

ISSN: 2959-4839 Vol. 01 Issue 02 (2022) P 67-75

1. Introduction

Stroke causes substantial levels of functional disability in the chronic stage and is the second most
common cause of death worldwide (Feigin et al., 2022). Hemiplegia is the most frequent symptom
following a stroke, which causes numerous alterations in motor function (Kuriakose & Xiao, 2020).

In different nations, the crude annual incidence of stroke ranges from 41/100,000 to
297/100,000. The overall incidence of stroke is still on the decline in high-income nations while rising
in low- and middle-income nations. Between 10% to 40% of cases ended fatally after 28—-30 days. In
countries with low and intermediate incomes, the death rate is rising. The nations with the greatest
case-fatality rates have not changed. In low- and middle-income nations, where less aggressive
therapies are used, stroke incidence and case fatality rates are greater than in high-income nations. In
order to lower the prevalence of stroke in low- and middle-income countries, population-based
measures are required (Ding et al., 2022).

Many investigations have shown that muscle tone and strength change after a stroke
depending on where and how much brain tissue is damaged (Chu et al., 2022). In addition to these
changes, these people may also have impairments in their coordination, visual, vestibular, and sensory
systems (Ishiwatari et al., 2022).

Hemiplegic patients who undergo stroke-related changes in gait performance exhibit noticeable
speed reductions, postural asymmetry, and abnormalities in balance and postural control (De Paula
et al., 2019). Affected people must significantly adapt to their situation due to the various capacities
and adaptations brought on by a stroke (Visvanathan et al., 2019; Deyhoul et al., 2020).

A person's ability to function after a stroke is negatively impacted by gait issues because they
change how other people view their functionality and capacity for social interaction. These might also
incite prejudice against this population's perceptions of a person's standard of living (Khatkova et al.,
2019). Reduced mobility and functionality were found to have a detrimental effect on quality of life
in a study of stroke survivors, and those who had poorer gait quality and speed scored lower on the
scale (Ramos-Lima et al., 2018).

Ankle-foot orthoses (AFO), an external device worn on a lower limb, are one form of assistive
device that physical therapy utilizes to improve a stroke patient's gait. It stabilizes the joints and
provides a better gait. Depending on the need or the progression of the situation, it may be prescribed
throughout any phase of rehabilitation (Totah et al., 2019).

Maintaining balance is a challenging process in which postural adjustments are achieved in
response to both voluntary activity and outside disturbances (Luger et al., 2019). In order to map
sensation to action and ensure the anticipatory and adaptive features of postural control, postural
control depends on the integration of data from many sensory systems, including the vestibular,
proprioceptive, and visual systems (Sinno et al., 2021; Aflalo et al., 2022).

A quantitative post-urography system is a device that monitors minor changes in subjects’
ability to maintain balance as well as changes in the postural control system. An evaluation method
similar to a test tube is a balancing master system. It determines the relative importance of a variety
of sensory inputs required for balance, including as vision, vestibular feeling, and proprioception
(Zamystowska-Szmytke et al., 2022). This study sought to determine the impact of foot and ankle
orthoses on daily activity, gait, and balance in chronic stroke patients.

2. Methods and Materials
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Experimental design research with one case. This investigation was carried out on a 55-year-old male
patient at the Palestine Ahliya University's physiotherapy department. Chronic stroke was the official
diagnosis. Hemiplegia has affected him for the past seven months.

The following criteria were required for inclusion: (1) age between 40 and 75 years; (2)
participant gender; (3) stable condition; and (4) history of chronic stroke. Otherwise, the exclusion
criteria are: (1) acute stroke; (2) age of less than 40; and (3) age of more than 75.

The case's intervention involved wearing an AFO for two weeks. Patient is evaluated before
and after wearing an AFO for two weeks using the Wisconsin Gait Scale (WGS), It is a measure for
evaluating quality of walking in persons after a stroke (Smith & Patritti, 2022), and the Berg balance
scale, the most often used clinical scale, was utilized to evaluate balance skills. It was developed by
Katherine Berg and is frequently used to assess a person's dynamic and static balance abilities,
particularly in neurological conditions. It is broken down into three categories: sit balance, permanent
balance, and dynamic balance. It consists of 14 activities divided into the following categories: sitting
balance (1), standing balance (9), dynamic balance (4), and has a special score (0-4): 4 normal, 0
needs assistance (dependent), the highest possible score is 56 (Meseguer-Henarejos et al., 2019).

The Barthel Index (BI) was created to evaluate the level of disability in individuals with
disorders affecting the neuromuscular and musculoskeletal systems. The Royal College of Physicians
has advised against using it frequently while assessing older patients (22, 23, 24). There are ten entries
in all, each describing a different activity. Each item scores are combined to provide a final score that
ranges from O (completely reliant) to 100. (totally independent). A lower score on the Bl denotes a
greater reliance on ADL. Here is an interpretation of the scores: 80—100 are "independent,” 60—79
require little assistance with ADL, 40-59 are "somewhat dependent,” 20-39 are "extremely
dependent,” and 20 are fully dependent (Yi et al., 2020).

3. Results
This study included a single case of stroke for a 55-year-old patient. He was diagnosed with a chronic
stroke. He has been suffering from hemiplegia for 7 months. There were distinct differences in the
AFO dressing of balance outcomes. Differences in favor of the subsequent group 2 weeks after AFO
dressing; moderately assisted walking with an average of 40, and pre-group squats before wearing
the AFO; Moderate assisted walking an average of 26. This means wearing an AFO for a stroke
patient assist to improve balance. Table 1. These results are illustrated.
Table 1. Berg balance scale results pre- and post- dressing AFO.
Number Before AFO dressing After two weeks from AFO dressing
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Total score 26/56 40/56

As shown in the table below, the results indicated clear differences in activities daily living
for stroke case. Differences in favor of the post-dressing group after 2 weeks of AFO dressing
averaged 75, the reversals of the pre-group before AFO dressing averaged 40. It was concluded that
the AFO dressing helped to improve ADL. Table 2. These results are illustrated.

Table 2. Barthel index results pre- and post- dressing AFO.

Activities of daily living Before AFO After two weeks
dressing from AFO dressing
Feeding 10 10
Grooming 5 5
Bathing 5 5
Bowels 0 0
Dressing 5 5
Bladder 5 10
Toilet Use 0 5
Transfer (Bed to Chair And Back) 5 15
Stairs 0 5
Mobility (On Level Surfaces) 5 15
Total score 40/100 75/100

The results in the table below indicated that there were clear differences in the stance phase
affected by the leg. The differences are in favor of the subsequent group after two weeks of AFO
dressing with an average of 9, reversals for the previous group before AFO dressing with an average
of 16. The results revealed that the AFO dressings help improve walking, especially in the case of the
leg affected by standing in case of stroke. Table 3. These results are illustrated.

Table 3. Wisconsin gait scale results pre- and post- dressing AFO.
Stance phase affected leg

Stages Before AFO After two weeks
dressing from AFO
dressing
use of hand held gait aid 5 3
stance time on impaired side 3 2
step length of unaffected side 3 1
weight shift to the affected side, with or without a 3 2
gait aid
stance width 2 1
Total score 16/17 9/17

As shown from the table below, the results indicated distinct differences in the affected toe.
The differences in favor of the post group after 2 weeks of AFO dressing with an average of 2, the
reversals of the previous group before the AFO dressing with an average of 4. It is concluded that the
AFO dressing helps to improve walking especially in the affected toe of the leg for stroke condition.
Table 4. These results are illustrated.
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Table 4. Wisconsin gait scale results pre- and post- dressing AFO.
Toe Off Affected Leg

Stages Before AFO dressing After two weeks from AFO
dressing
Guardedness 2 1
hip extension of affected side 2 1
Total score 4/6 2/6

The results showed clear differences in swing phase of affected leg. The differences are in
favor of the post-dressing group two weeks after AFO dressing with an average of 10, reversals for
the previous group before AFO dressing with an average of 16. AFO elicits adjunctive dressing to
improve walking especially in the swinging phase of the affected leg for the stroke case. Table 5.
These results are illustrated.

Table 5. Swing phase affected leg pre and post dressing AFO.

Stages Before AFO After two weeks from AFO
dressing dressing

external rotation during initial swing 3 2
Circumduction at mid swing 2 1
hip hiking at mid swing 2 1
knee flexion from toe off to mid swing 3 2
toe clearance 3 2
pelvic rotation at terminal swing 3 2

Total score 16/18 10/18

As shown from the table below, results indicated distinct differences in the affected heel strike.
Differences in favor of the post-dressing group after 2 weeks of AFO dressing with an average of 2,
reversals of the previous group before AFO dressing with a mean of 3. Table 6. These results are
illustrated.

Table 6. Heel strike affected leg pre and post dressing AFO.

Initial foot contact Before AFO dressing After two weeks from AFO
dressing
Score 3 2
4. Discussion

The goal of this study is to know the effectiveness of AFO on gait, balance, and activity of daily
living for stroke patients.

The current study findings showed that there was an improvement in the patient’s gait stages
after wearing AFO after 2 weeks from a disturbance in gait, there also was a clear difference in
balance pre and post wearing AFO the patient stability and balance improved, also there was a
positive effect and very clear difference in patients ADL.

Kesikburun et al. (2017) reported the impact of ankle-foot on functional ambulation and
strengthening for gait parameters with stroke patients, as the scores for cadence, walking speed and
ankle flexion on heel strike and the period from maximum knee flexion until the tibia is perpendicular
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to the ground were increased during ambulating with AFO compared to ambulating with bare feet (p
< 0.05). There was a significant reduction in stride time and a significant increase in stride length and
contralateral foot contact with the AFO on the affected side (p< 0.05). Individual support time
decreased significantly with AFO on the unaffected side (P < 0.05). The functional ambulation
category score improved significantly with AFO (p < 0.05). In this study, there was a positive effect
of using AFO on gait parameters.

The role of an ankle-foot orthosis on walking in stroke patients was mentioned by Choo and
Chang (2021). The results showed that in stroke patients, the AFO was helpful for enhancing gait
speed, cadence, step length, and stride length. Using AFO can also help patients with 18 strokes who
have issues with ankle dorsiflexion weakness or hyper-plantar flexion because the sagittal plane angle
of the ankle, knee, and hip is improved. When administering AFO to stroke patients in clinical
practice, this meta-fundamental analysis's results can be utilized as a guide (Kesikburun et al. 2017).
This study demonstrated a considerable improvement in walking (gait).

The impact of a rigid ankle-foot orthosis on postural control and functional mobility in chronic
ambulatory stroke patients was documented by Akulwar and his friends. They discovered that usage
of inflexible AFO had a noticeable negative impact on functional mobility and static and dynamic
postural control in chronic ambulatory stroke patients (Choo & Chang 2021). Our research
emphasized how crucial it is to utilize AFOs to improve gait.

The immediate effects of wire-based AFO on rest balance in stroke patients with foot drop, a
crossover study was demonstrated by Lee and colleagues. The results showed that the use of AOW
resulted in immediate effects on static balance in patients with stroke compared to those with bare
feet. The use of UD-Flex AFO showed no immediate effects on static balance compared to the bare
foot condition (Akulwar & Bane, 2020). The current study results found a good value of using AFO
on balance.

The impact of daily usage of bilateral ankle-foot orthoses manufactured to order on balance,
falling fear, and physical activity in the elderly was demonstrated by Wang and friends. According
to the findings, AFO walking shoes combined with bilateral walking shoes that are specially made
are more effective at improving balance than walking shoes alone, significantly reducing fear of
falling, and showing a non-significant but significant increase in physical activity when compared to
baseline. Moreover, the results suggest that older persons who had poor balance at baseline and had
a higher daily adherence to AFO use would benefit more from the AFO intervention (Lee et al., 2020).
In our research, we discovered that an AFO could reduce falls by enhancing balance.

AFO's effects on balance and walking after stroke have been demonstrated by Tyson and Kent
(2013). AFO use can result in an immediate improvement in walking (speed and step/stride length),
functional ambulation categories, and some elements of balance (weight distribution in standing).
The Timed Up & Go test and Timed Stair Climb tests for mobility and balance were unaffected by
the AFO (postural sway). The findings suggest using an AFO to enhance walking and some aspects
of balance, although further research into the long-term effects of AFO use is needed (Wang et al.,
2019). Our research shown that utilizing an AFO to improve mobility by addressing balance issues
had a significant impact.

The strength point is there is no study focused on the effect of dressing AFO on ADL with a
stroke patient, also there are no studies specialized in chronic stroke in terms of balance and gait
accurately. While Vulnerabilities are that the experiment was applied to one person only, and the
experiment was done in a short time.

5. Conclusion
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The current study shows that there is a clear and positive effect of using ankle and foot orthotics in

improving the quality of walking, balance and daily life activity.
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