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Abstract 
_________________________________________________ 
Retro walking is a form of exercise that involves walking backwards 
as an alternative to forward walking. Previous studies highlighted 
its benefits in improving balance, coordination, and muscle strength, 
therefore improving functional ability of the lower extremities 
including the knee joints. This review aims to provide overview of 
the latest available studies regarding the impact of retro walking in 
patients with knee osteoarthritis. Studies that had been published 
until October 2023 in a peer-reviewed journal with the language 
limited to English and Indonesian were considered. The intervention 
was retro walking as an adjunct exercise program, and the outcome 
was aspects related to functional ability of the knee. After reviewing 
20 included articles, it was found that the duration of retro walking 
exercise was generally given for 10 minutes per session for a total 
of about 70 minutes per week to patients with knee osteoarthritis 40 
years old and over, with the exercise given using treadmill, with or 
without harness, or simply on the ground with cone with various 
distance and the patients’ comfortable walking speed. The findings 
suggest that retro walking is effective as an adjunct to rehabilitation 
program for the improvement of aspects that may eventually help 
improve and maintain functional abilities of knee osteoarthritis 
patients. 
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INTRODUCTION 

Knee osteoarthritis is a medical condition 
that commonly causes pain, stiffness, and 
limited movement in the knee joint that 
progressively worsens over time 
(Lespasio et al., 2017). The prevalence of 
knee osteoarthritis is around 16% in 
individuals aged 15 and older, with 
approximately 600 million people aged 40 
and above (Cui et al., 2020). The 
condition not only compromises physical 
comfort but also quality of life, since 
everyday tasks become challenging. Knee 
osteoarthritis is generally caused by wear 
and tear, or damage from frequent use, to 
the cartilage that cushions the knee joint. 
Over time, this tissue deteriorates, 
creating friction between bones that 
results in pain and discomfort (Hsu & 
Siwiec, 2018). This condition is unable to 
be stopped or reversed, although therapy 
may help patients to ease their symptoms 
(Bhatia et al., 2013). In dealing with this 
challenge, an exercise program is essential 
to minimize symptoms and improve 
functional abilities in patients 
(Afifatuzzahra et al., 2023). One approach 
that is gaining popularity is retro walking. 

Retro walking emerges as a 
potential approach in the area of physical 
rehabilitation for individuals with various 
gait impairments due to various injuries 
such as musculoskeletal or nervous. Many 
of the studies on retro walking has been 
done for treatment of knee osteoarthritis 
condition. Retro walking is a form of 
exercise that involves walking backwards 
on a treadmill or in a controlled 
environment while focusing on enhancing 
balance, strength, and mobility in the 
lower extremities and therefore improving 
gait patterns (Joshi et al., 2019). Retro 
walking can be provided in a safe exercise 
setting to facilitate patients to engage in 
rehabilitation activities focused on 
improving various aspects of the lower 
limb. The distinctive aspect of retro 

walking lies in its ability to imitate 
forward walking movement without doing 
exactly it, by replicating the movements 
relevant to walking forward but in a 
different sequence with altered 
biomechanics. Also, retro walking target 
different muscle groups and movement 
patterns compared to forward walking. 
This variation in movement can be 
beneficial for addressing muscular 
imbalances, enhancing coordination, and 
improving proprioception, ultimately 
leading to more comprehensive 
rehabilitation outcomes (Balasukumaran 
et al., 2020; Frye, 2001). Through 
repetitive and progressively challenging 
variations, retro walking sessions can help 
promote better learning and adaptability 
since it shares the same muscle synergy 
modules and control strategies with 
forward walking so it can be translated 
into forward walking on the daily. 
However, the most remarkable thing 
about retro walking for knee osteoarthritis 
is that it reduces stress on patellofemoral 
joint during the exercise so patients could 
exercise for a longer more ideal duration 
without the fear of knee pain getting in 
their way (Joshi et al., 2019; Shu et al., 
2016). This retro walking approach offers 
a novel and effective means of addressing 
the limitations associated with knee 
osteoarthritis, ultimately leading to 
improved rehabilitation outcomes for 
affected individuals such as their ability to 
perform tasks that are essential for 
maintaining independence and quality of 
life. This scoping review aims to explore 
the benefits of retro walking exercise and 
how it can help as an adjunct in 
rehabilitation programs to help patients 
with knee osteoarthritis regain their 
functional ability. 
 
METHODS 

This scoping review aimed to survey and 
summarize the existing literature to 
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answer the following research question, 
‘what is known about retro walking 
exercise as an adjunct to knee 
osteoarthritis patients’ rehabilitation 
program in improving functional ability?’ 
which was developed as per the 
population, intervention, comparison, and 
outcome (PICO) model. This review 
followed the protocol for conducting 
scoping reviews according to the 
Preferred Reporting Items for Systematic 
reviews and Meta-Analysis (PRISMA) 
(Peters et al., 2015). 

Search Strategy 

Several electronic database were accessed 
in October 2023 for this review including 
CINAHL, ProQuest, Scopus, PubMed, 
and GoogleScholar, which were searched 
using the keywords [(“knee osteoarthritis” 
OR “knee oa” OR “knee arthritis” OR 
“degenerative joint disease”) AND 
(backward* walking OR walking 
backward* OR backward* locomotion 
OR retro walking OR retrowalking) AND 
(“quality of life” OR “life quality” OR 
“functional ability” OR “functional 
capacity” OR “mobility”)]. The relevant 
studies were included if they were 
published up to 2023 in English or 
Indonesian. All types of quantitative study 
designs were included so long as these 
reported full text papers, with the 
intervention using retro walking as an 
adjunct to conventional therapy program 
for patients with knee osteoarthritis 
focusing on functional ability as the 
outcome. 

Study Selection 

Articles were selected by a process of title 
and abstract screening leading to full text 
review by two independent reviewers with 
inclusion by agreement. The articles were 
compared against the inclusion criteria 
and screened for significance, conflicts 

were discussed until agreement was 
reached between the reviewers. A 
reference software manager was used to 
assist the selection process. The details of 
the study selection process are shown in 
Figure 1. 

 
Fig 1. Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses 

Data Extraction and Synthesis 

Once the articles meeting the criteria for 
inclusion in the review were chosen, the 
complete texts were downloaded and 
examined in depth. Data from each article 
were extracted into a table including 
author/publication details, study aims, 
population, intervention, and key findings 
relevant to the review question. 

Assessment of the quality of 
research methodology of each article was 
carried out using assessment tools that 
have been recognized as appropriate for 
assessing certain types of methodologies: 
randomized controlled trial type using 
PEDro (Physiotherapy Evidence 
Database) assessment; quasi-experimental 
type using JBI (Joanna Brigs Institute); 
and case report type using CARE (Case 
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Report Guidelines) assessment. 
Furthermore, data synthesis from each 
article is carried out by collecting various 
information related to the provision of 
retrowalking interventions and discussing 
their effects on knee osteoarthritis patients 
on various aspects that helps functional 
ability, this is assisted by using the TIDIer 
checklist. 

 
RESULT 

The initial search strategy identified 1359 
articles. After duplicates were excluded, a 
further screening based on the title and 
abstract to assess the relevance of the 
articles excluded 1314 of them. The 
remaining 29 articles were selected for 
full-text reading. This resulted in a total of 
20 articles that met our inclusion criteria 
for this review. 

Nineteen of the 20 research articles 
selected had a total number of subjects 
that ranged from 18 to 60 people, with the 
age of 40 years and above of both male 
and female gender. One article only 
studied female subjects and attributed 
knee osteoarthritis to the subjects’ 
postmenopausal condition. Almost all 
articles had included both unilateral and 
bilateral involvement of the knee 
osteoarthritis along with four types of 
osteoarthritis determined by the Kellgren 
and Lawrence classification, with grade 
1–3 being the most common that was 
found between the studies and only two 
studies involving up to grade 4. 

The retro walking exercises given 
together with conventional therapy in the 
articles reviewed were carried out for 2–6 
weeks, but one article only did it for 5 
days. The intensity of retro walking given 
during one week varied from 3–15 times, 
with a total duration of 30–240 minutes. 
Almost all articles gave the duration of 
exercise in one retro walking session as 10 
minutes, with 4 articles increasing the 
duration gradually over the span of the 

study to 15–30 minutes per session. 
Treadmills were utilized in six articles, 
two of which included handrails and one 
was an underwater treadmill. One study 
gave an incline of 10%. Patients were 
asked to walk at a pace they were 
comfortable with in eight articles, while 
the other four articles asked patients to 
walk at the maximum speed they could. 
One article gave a treadmill walking speed 
of 1.0km/h for week one and 1.5km/h for 
week two. To accompany the retro 
walking, six articles provided warm-up 
and cool-down exercises such as leisurely 
forward walking, slow forward and 
backward walking, and heel raises. One 
article did not provide information 
regarding the duration or details of the 
retro walking protocol. 

The outcome measures in each 
article were aspects that support the 
improvement of functional ability. The 
functional ability of the subjects was 
measured in almost every article using the 
Western Ontario and McMaster 
Universities Osteoarthritis Index, while 
two other articles used the Self efficacy 
for Managing Chronic Disease 
measurement scale and the Ibadan 
Knee/Hip Osteoarthritis Measure. 
Another aspect measured was the pain 
scale using the Visual Analogue Scale and 
Numerical Pain Rating Scale, while one 
article used the Intermittent and Constant 
Osteoarthritis Pain measure. Knee joint 
range of motion was measured in five 
articles using a goniometer. Strength of 
upper limb muscles such as quadriceps, 
hip abductors, and hip extensors was 
measured in four articles using a 
dynamometer and Medical Research 
Council grading. The subjects’ balance 
and mobility ability were measured with 
the Timed Up and Go test in six articles, 
and another article used a device called 
Pro-kin 254P from TecnoBody Company 
to check static balance and 
proprioception. Several gait parameters 
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were also measured such as walking speed 
by walking on a 10-meter path, cadence 
by counting the number of steps in 1 
minute, stride and step length by 
measuring the distance between each 
footprint. One article measured 
kinesiophobia using the Tampa Scale for 
Kinesiophobia. Information regarding all 
the reviewed articles is presented in Table 
1.  

 
DISCUSSION 

Retro walking has been reported to 
have many benefits for the lower 
extremity in various conditions. The 
benefits are not limited to aspects of 
balance, proprioception, and muscle 
strength and flexibility (Balasukumaran et 
al., 2019; Parikh & Desai, 2022, 2022; 
Tahreem et al., 2023). Many researchers 
have studied its effect on knee 
osteoarthritis patients. Twenty articles are 
included in this review, all of them found 
beneficial effects of retro walking for knee 
osteoarthritis patients in terms of 
functional ability and other aspects that 
support it such as reduced pain, increased 
balance and mobility, increased range of 
motion and strength. 

Although retro walking has been 
shown to be safe for osteoarthritis 
patients, supervision and safety 
precautions are still needed, especially for 
patients with more severe conditions. The 
safety of retro walking is partly due to the 
minimal walking load received by the 
knee joint when performing retro walking 
on a medium in the form of a regular flat 
surface such as a floor or treadmill without 
using any additional loading, thus 
relieving patients from pain and 
exercising knee function, so far no one has 
also reported serious side effects during 
the study period (Frye, 2001; Li-Yuan 
Chen et al., 2000). 

In this study almost all of the 
selected articles described the details of 

the retro walking exercise provided 
including the duration of each session and 
the total number of sessions during the 
study period, but none of the articles were 
specific about the speed of the retro 
walking, with the exception of one study 
that reported a treadmill speed of 1.0km/h 
in week one and 1.5km/h in week two. The 
duration of most retro walking sessions 
was 10 minutes, with some studies 
increasing the duration to 15–20 minutes 
at regular intervals, resulting in an average 
total training duration per week of 70.2 
minutes. This is consistent with a pilot 
study which found that 70 minutes per 
week of moderate-intensity walking 
activity was safe for patients with grade 3–
4 or severe knee osteoarthritis 
(Abolhasani et al., 2019; Wallis et al., 
2015). 

All research articles provide retro 
walking exercises accompanied by 
conventional therapy which can be in the 
form of exercises or other therapeutic 
modalities such as hot packs, but one other 
article did not mention the details of the 
conventional therapy provided, and one 
other study only added the use of 
ultrasound or transcutaneous electrical 
nerve stimulation without providing 
exercises other than retro walking 
(Somashekar et al., 2015). 
The comparison intervention group 
mostly used conventional therapy in the 
form of lower extremity-focused exercises 
along with other therapeutic modalities 
such as hot packs, shortwave diathermy, 
transcutaneous electrical nerve 
stimulation, and ultrasound. Three studies 
combined these conventional therapies 
with forward walking as a comparison for 
the retro walking group, and one study 
used balance training. Each study 
included a conventional therapy program 
for the retro walking group as a 
supplement.  

 
 



Copyright © 2024 Satrio, et al  / Kinestetik : Jurnal Ilmiah Pendidikan Jasmani 
8 (3) (2024) 

640 
 

Table 1. Summary of the included articles 

Study Walking duration Sample characteristics Outcome measures 

Sarkar et al., 
2019 
Saudi 
Arabia 

10-30 min per session 
(gradually), total 30-90 min 
per week 
(3 sessions per week, for 6 
weeks) 

45 (Control = 22) 
Grade I to III Kellgren 
and Lawrence 
(knee involvement not 
specified) 

WOMAC 
NPRS 

AM Balraj, et 
al., 2018  

India 

10 min per session, total 240 
min per week  
(12 sessions per week, for 3 
weeks) 

30 (Control = 15) 
Grade III to IV 
Kellgren and 
Lawrence 
Unilateral or bilateral 
involvement 

WOMAC 

Pratiwi et al., 
2023 
Indonesia 

10 min per session, total 60 
min per week 
(3 sessions per week, for 5 
weeks) 

26 (Control = 14) 
(Grade and knee 
involvement not 
specified) 

WOMAC 

Baby and 
Thachil, 
2022 
India 

10 min per session, total 30 
min per week 
(3 sessions per week, for 3 
weeks) 

18 (Control = 9) 
(Grade and knee 
involvement not 
specified) 

WOMAC 
TUG 
Sphygmomanometer 
test 

Gondhalekar 
and Deo, 
2013 
India 

10 min per session, total 210 
min per week  
(7 sessions per week for 3 
weeks) 

30 (Control = 15) 
(Grade not specified)  
Unilateral 
involvement 

WOMAC 
VAS 

Gurjalwar et 
al., 2022 
India 

7-15 (gradually) min per 
session,  
(7 sessions per week, for 4 
weeks) 

1 
(Grade not specified)  
Unilateral 
involvement 

WOMAC 
VAS 

Rathi, Palekar 
and 
Varghese, 
2014 

India 

10 min per session, total 30 
min per week  
(3 sessions per week, for 2 
weeks) 

20 (Control = 10) 
Grade I to grade III 
Kellgren and 
Lawrence  
Unilateral or bilateral 
involvement 

WOMAC 
NPRS 

N Malik M 
and A 
Sudhan M, 
2023 
India 

10 min per session, total 120 
min per week 
(6 sessions per week, for 3 
weeks) 

30 (Control = 15) 
Grade II to III 
Kellgren and 
Lawrence  
Unilateral 
involvement 

WOMAC 
VAS 
Dynamometer 

 10 min per session 
(for 4 weeks) 

30 (Control = 15) 
Grade III 

WOMAC 
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Table 1. Summary of the included articles 

Study Walking duration Sample characteristics Outcome measures 

Manisha, 
Joginder 
and 
Priyanka, 
2015 
India 

Osteoarthritis 
WOMAC score 
between 45-90 

Gurudut et al., 
2019 

India 

15 min per session, total 75 
min per week  
(1 session per day, for 5 
days) 

28 (Control = 14) 
Grade II to III 
Kellgren and 
Lawrence  
(knee involvement not 
specified) 

Popliteal angle 
measurement 
walking velocity 
cadence 
Tampa scale for 
kinesiophobia 11 
Self-efficacy for 
Managing Chronic 
Disease: A 6-item 
scale 

Rangey, Sheth 
and Vyas, 
2016 
India 

10 min per session, total 120 
min per week 
(6 sessions per week, for 2 
weeks) 

20 (Control = 10) 
(Grade not specified)  
Bilateral involvement 

WOMAC 
Short Form Health 
Survey (SF36) 
VAS 

Kogilavani. et 
al., 2023 
India 

20 min per session 
(gradually), total 80 min 
per week 
(4 sessions per week, for 6 
weeks) 

30 (Control = 15) 
Grade I to III Kellgren 
and Lawrence  
Unilateral or bilateral 
involvement 

WOMAC 
NPRS 

Naik, Rathod 
and Kumar, 
2020 
India 

10 min per session, total 50 
min per week 
(5 sessions per week, for 2 
weeks) 

30 (Control = 15) 
(Grade not specified)  
Unilateral or bilateral 
involvement 

WOMAC 
TUG 

Somashekar 
et al., 2015 
India 

10 min per session, total 150 
min per week 
(15 sessions per week, for 3 
weeks) 

60 (Group B = 30) 
Grade II Kellgren and 
Lawrence  
(knee involvement not 
specified) 

WOMAC 
VAS 
Goniometer 

Joshi, Singh 
and Vij, 
2019 

India 

10 min per session, total 30 
min per week  
(3 sessions per week, for 3 
weeks) 

42 (Control = 21) 
Grade IV 
Osteoarthritis 
(knee involvement not 
specified) 

WOMAC 
TUG 
VAS 
Foot print method 
(stride and step 
length) 
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Table 1. Summary of the included articles 

Study Walking duration Sample characteristics Outcome measures 

Shabbir et al., 
2022 

Pakistan 

30 (combined with 
conventional treatment) 
(3 sessions per week, for 6 
weeks) 

36 (Control = 18) 
Grade I to III Kellgren 
and Lawrence 
Bilateral involvement 

WOMAC 
NPRS 
TUG 

Ganu and 
Merchant, 
2018 
India 

10 min per session 
(21 sessions per week, for 4 
weeks) 

40 (Control = 20) 
(Grade not specified)  
Unilateral 
involvement 

WOMAC 
TUG 
NPRS 
Muscle strength 
goniometer 

Krishnan and 
Pithadia, 
2021 
India 

10 min per session, total 30 
min per week  
(3 sessions per week, for 6 
weeks) 

40 (Control = 20) 
(Grade not specified) 
Unilateral 
involvement 

ICOAP 
IKHOAM 

Dewanti and 
Rahmawati, 
2022 
Indonesia 

(3 sessions per week, for 4 
weeks) 

31 WOMAC 

Chen et al., 
2021 

China 

10-30 min per session 
(gradually), total 30-90 min 
per week 
(3 sessions per week, for 4 
weeks) 

32 (Control = 16) 
Grade I to IV Kellgren 
and Lawrence 
Unilateral or bilateral 
involvement 

NPRS 
WOMAC 

Legend: WOMAC, Western Ontario and McMaster Universities Arthritis Index; NPRS, Numerical Pain 
Rating Scale; TUG, Timed Up and Go test; VAS, Visual Analogue Scale; ICOAP, Intermittent and Constant 
Osteoarthritis Pain measure; IKHOAM, Ibadan Knee/Hip Osteoarthritis Measure. 
 
While all included articles found the retro 
walking group, along with the 
conventional program, to be superior in 
terms of knee functional ability for 
osteoarthritis patients compared to any of 
the comparison intervention groups, there 
were some studies that found modest 
improvements between the retro walking 
group and the other intervention groups in 
terms of hamstring flexibility, self-
assessment of self-efficacy, 
proprioception, pain, and quality of life 
(Chen et al., 2021; Gurudut et al., 2019). 

Overall the selected articles found 
improvements in the retro walking group 
on knee function in osteoarthritis patients, 
although there were differences in aspects 
of retro walking such as the medium of 

exercise and total duration per week. 
Conventional therapy still accompanies 
the administration of retro walking 
because conventional programs help 
ensure that the new therapy being tried 
will fit in with pre-existing practices that 
have been proven to be effective in 
solving problems in the structural aspects 
of the body to help functional abilities. In 
addition, although retro walking has been 
shown to help in several areas such as leg 
muscle strength, balance, and walking 
patterns, a combination program of 
conventional therapy and retro walking is 
still needed for a patient to fully address 
the condition of knee osteoarthritis. 

This scoping review only reviewed 
studies in English and Indonesian, which 
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is a limitation on its own. The keywords 
used in the database search process are 
also only in English, so there is a 
possibility that the keywords used are not 
sufficient to provide more complete 
search results. Gray literature was not 
included in this review despite efforts to 
create a comprehensive review. Despite 
the limitations, findings were positive that 
retro walking is appropriate to be added in 
rehabilitation program to help patients 
with knee osteoarthritis maintain their 
functional ability. 

 
CONCLUSION 

Existing literature shows that retro 
walking is a good option for adjunct 
program to the existing conventional 
physiotherapy to improve various aspects 
related to functional ability of patients 
with knee osteoarthritis of all grades or 
severity. 
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