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Abstract 

This study aims to determine the effect of retrowalking programme (RWP) on walking patterns 
and functional abilities in knee osteoarthritis patients with a pretest-posttest quasi-experimental 

design with 2 groups. The sample in this study amounted to 30 people who were randomly 

divided into 2 groups. The first group (experimental group) was given conventional 

physiotherapy intervention and RWP and the second group (control group) was only given 
conventional physiotherapy intervention. Before the intervention was given, a pretest was 

conducted in the form of a GAIT questionnaire to assess walking patterns and WOMAC to assess 

functional abilities in knee OA patients.  Post test was conducted after both groups were given 
intervention 3 times a week for 5 weeks. The paired T test was used to determine changes before 

and after treatment in both groups. Then an unpaired T test was conducted to determine the 

comparison of effectiveness between the two groups. The results showed that there was a 
decrease in GAIT and WOMAC scores in both groups (p=0.000). The comparison test of the two 

groups showed that the difference in GAIT values in the experimental group was 10.47 ± 3.50 

higher than the control group 7 ± 2.23 with a value of p = 0.003. The difference in WOMAC 

scores in the experimental group 20.93±5.02 was higher than the control group 11.33±3.15 with a 
value of p = 0.000. Conventional physiotherapy intervention combined with RWP is more 

effective than conventional physiotherapy intervention alone in improving walking patterns and 

functional abilities in knee OA patients. 
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1. Introduction 

Globally, life expectancy continues to increase 

year after year. But chronic diseases also 

continue to grow, resulting in most people 
living with poor health (Dantas, 2021). One of 

the chronic and disability-causing diseases is 

osteoarthritis (OA). It is the tenth largest 
contributor to global disability and its 

prevalence has doubled in the last 10 years 

(Dantas, 2021). 

Osteoarthritis (OA) of the knee is a common 
disease in the elderly and is a degenerative 

disease of the synovial joint characterised by 

chondropathy (loss of cartilage) and 

concomitant proliferation of new bone with 

remodelling of the joint contour (Wadhwa, 
2016,). Pain and joint stiffness that arise in 

patients with knee OA can cause problems in 

carrying out daily activities such as changing 
positions from sitting or lying down, walking, 

climbing stairs, standing for too long, praying, 

and in more severe circumstances causing 

disability so that it requires an assistive device 
to walk. These symptoms can cause disruption 
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of daily activities such as walking (Chen, 

2021). 

Approximately 10% of the population over the 

age of 60 years is affected by OA; 80% of this 

population has movement limitations, and 

25% have functional limitations that interfere 
with the performance of daily activities 

(Alcalde, 2017). This decrease in productivity 

of the elderly group occurs due to a decrease 
in function, which will cause the elderly group 

to experience a decrease in carrying out daily 

activities such as eating, going to the 
bathroom, dressing, and others in their daily 

activities / Activities Daily Living (ADL) 

(Wardojo, 2021). 

The walking pattern is a walking cycle that 
starts with one foot in contact with the ground 

and ends with the next ground contact by the 

same foot . The walking pattern consists of 2 
phases, namely the standing phase and the 

swinging phase.  

A meta-analysis by Boekesteijn et al in 2022 
on walking patterns found that the walking 

speed of OA patients was slower with a lower 

swing phase in the sagittal plane, less pelvic 

movement and lower foot strike angle and toe-
off angle compared to healthy people. So to 

overcome the decline in knee biomechanics, 

management is needed to reduce side effects. 
One of the things that can be done is walking 

exercise for limb muscle strengthening and for 

patients with genu varus/genu vagus. Walking 

exercise can be an alternative because it is 
considered to help improve the decline in 

function that occurs in patients with knee OA. 

Based on these circumstances, patients with 
knee OA need appropriate exercises to reduce 

pain and increase functional activity.  

In recent years, exploration related to 
alternative treatment methods or therapeutic 

methods for knee OA continues to grow, such 

as Backward Walking exercise or commonly 

called the Retro Walking Programme (RWP). 
A recent meta-analysis proved that RWP as an 

adjunctive therapy with conventional 

treatment is effective and feasible for patients 
with knee OA (Balasukumaran, 2019). Other 

studies have also revealed that RWP has the 

potential to improve balance performance and 
prevent falls for healthy subjects (Cha, 2016) 

and people with stroke (kim, 2017) or cerebral 

palsy (Elnahhas, 2019). In addition, RWP 

combined with conventional treatment showed 

pain reduction and improved static stability in 

patients with knee OA after 4 weeks of RWP 
training (Chen, 2021). 

Based on literature studies that have been 

conducted, RWP is able to improve daily 

activities, but there is no research related to the 
effect of RWP on walking patterns in knee OA 

patients. So the researcher is interested in 

conducting a study with the title "The effect of 
Retrowalking Program on walking patterns 

and functional abilities in knee osteoarthritis 

patients". 

 

2. Materials and Methods 

This study used a quasi-experimental design 

with a pre-post test control group which aims 
to determine the effect of retro walking 

exercise on walking patterns and functional 

abilities in knee osteoarthritis patients at 
Hasanuddin University Teaching Hospital. The 

sampling method used purposive sampling 

technique with inclusion criteria; patients with 
knee OA, aged 55-85 years, willing to become 

research samples, cooperative, willing to 

follow the exercise programme in the study, 

willing to sign research consent. With 
exclusion criteria using a walker, having 

neurological and cardiovascular disorders and 

having undergone arthroplasty. The total 
sample was 30 people who were randomly 

divided into two groups. The experimental 

group was given conventional physiotherapy 

intervention with RWP and the control group 
was only given conventional physiotherapy 

intervention. 

Procedure 

Pretest was in the form of GAIT (Gait 

Assessment and Intervention Tool (GAIT) 

questionnaire to assess walking pattern and 
WOMAC (The Western Ontario and 

McMaster Universities Osteoarthritis Index) to 

assess functional ability. The experimental 

group received conventional physiotherapy 
intervention. Furthermore, the RWP procedure 

included a warm-up of 5 steps forward then 4 

steps backward then RWP for 10 minutes per 
session. 

Conventional physiotherapy intervention is the 

provision of interventions according to KNGF 
2019 standards in the form of muscle strength 

training, aerobic exercise and functional 

exercise. Conventional physiotherapy 
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interventions were carried out 3 times a week 

for 5 weeks. RWP is walking backwards 
starting from the toe on phase of the limb to 

the next toe on phase of the same limb. Each 

session consisted of 4 minutes of RWP 2 

minutes rest for 2 sets performed 3 times a 
week for 5 weeks. 

The second group, namely the control group, 

was only given conventional physiotherapy 
interventions according to the 2019 KNGF 

standard for knee osteoarthritis patients. Each 

respondent received the intervention 3 times a 

week for 5 weeks and then conducted a 

posttest. 

The data used was primary data which was 

then tested for normality, using the Shapiro 

Wilk test. Changes before and after the 

intervention were analysed using the paired T 
test, while to measure the difference in 

effectiveness between the two groups was 

analysed using the unpaired T test. All data 
were processed using SPSS 25. 

3. Results and Discussion 

Characteristics of Research Samples 

 

Table 1. Sample Characteristics Based on Age, Gender and Body Mass Index 

Characteristic 

Experiment 

Group 
Control Group 

N % N % 

Age         

56-70 years old 12 80 14 93.3 

71-85 years old 3 20 1 6.7 

Total 15 100 15 100 

Gender     

Man 5 33.3 5 33.3 

Woman 10 66.7 10 66.7 

Total 15 100 15 100 

BMI     

Underweight 0 0 0 0 

Normal 4 26.7 6 40 

Overweight 11 73.3 9 60 

Total 15 100 15 100 

Based on the age characteristics in table 1, the 

most respondents were in the age group 56-70 
years, totalling 26 people, then in the age 

group 71-85 years, totalling 4 people. 

Based on the characteristics of respondents in 
table 1, there were 20 female respondents 

compared to 10 male respondents. In the 

characteristics of BMI, there were 20 
overweight respondents compared to 10 

respondents with normal BMI. 
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Table 2: Test of Effect Before and After Treatment of the experimental group 

and control group 

Group 

Walking Pattern 

(GAIT) 
Functional Ability 

(WOMAC) 
Mean±SD P value Mean±SD P value 

Experiment    
 

Pretest 26.53±4.26 
0.000** 

61.07±7.03 
0.000** 

Post Test 16.07±4.15 12±(9-14) 

Control 
    

Pre-Test 24.53±6.43 
0.000** 

60±7.21 
0.000** 

Post-Test 17.4±5.91 49±7.21 

 

Based on the results of the effect test before 

and after treatment in table 2, there was a 
decrease in GAIT values in both groups, but 

the decrease in GAIT values was greater in the 

experimental group from 26.53 ± 4.26 to 16.07 
± 4.15 compared to the control group from 

24.53 ± 6.43 to 17.4 ± 5.91. Similar to the 

GAIT value, the WOMAC value in both 

groups also decreased, but the decrease in 

WOMAC value was greater in the 

experimental group from 61.07±7.03 to 
40.13±5.53 compared to the control group 

from 60±7.21 to 49±7.21. The p value in both 

groups is 0.000, where p <0.05 so it can be 
concluded that there is a very significant 

difference between before and after treatment 

in both groups. 

 

Table 3. Effect test before and after treatment on walking pattern and functional ability in the 

experimental group based on sample characteristics 

Group Experiment 

Walking Pattern 

(GAIT) 

Functional Ability 

(WOMAC) 

Mean±SD P value Mean±SD P value 

Age 

56-70 years (n=12) 
 

0.000 
 

0.000 Pre-Test 26,08±4,36 61±7,64 

Post Test 15,67±4,14 38,83±5,29 

71-85 years (n=3) 
 

0,083 
 

0,031 Pre-Test 28,33±4,04 61,33±4,93 

Post Test 17,67±4,62 45,33±3,06 

Gender 

Male (n=5) 
 

0,001 
 

0,001 Pre-Test 24,8±2,87 56±9,14 

Post Test 15,8±4,77 37,6±6,43 

Female (n=10) 
 

0,000 
 

0,000 Pre-Test 27,4±4,7 63,6±4,28 

Post Test 16,2±4,08 41,4±4,89 

IMT 

Normal (n=4) 
 

0,33 
 

0,008 Pre-Test 28±5,48 62,75±2,88 

Post Test 18,25±4,43 42,5±3,7 

Obese (n=11)  

0,000 

 

0,000 Pre-Test 26±3,9 60,45±8,07 

Post Test 15,27±3,92 39,27±5,97 
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Based on the results of the paired t test in the 

experimental group in table 3, in age 
characteristics, very significant changes were 

at the age of 56-70 years with pretest 26.08 ± 

4.36 and posttest 15.67 ± 4.14, with a 

difference value of 10.41; in the decline in 
functional ability values, very significant at the 

age of 56-70 years, WOMAC with a pretest 

value of 61 ± 7.64 and posttest 38.83 ± 5.29, 
with a difference value of 22.17. Based on the 

decline in the value of walking patterns of 

gender characteristics, very significant 

changes were in women with a pretest of 27.4 
± 4.7 and a posttest of 16.2 ± 4.08, with a 

difference value of 11.2; in the decline in 

functional ability values, very significant in 

women, WOMAC with a pretest value of 63.6 
± 4.28 and a posttest of 41.4 ± 4.89, with a 

difference value of 22.2. Based on BMI, both 

the decrease in the value of walking patterns 
and functional abilities is very significant in 

respondents with BMI in the Obesity category. 

 

Table 4 Effect test before and after treatment on walking pattern and functional ability in the control 

group based on sample characteristics 

Control 

Experiment 

Walking Pattern 

(GAIT) 
Functional Ability 

(WOMAC) 
Mean±SD P value Mean±SD P value 

Age   
56-70 years (n=14)  

0,000 

 

0,000 Pre Test 24,21±6,55 59,5±7,21 

Post Test 17,36±6,07 48,64±7,34 

71-85 years (n=1)  

- 

 

- Pre Test 29 67 

Post Test 20 54 

Gender 

Male (n=5)  

0,000 

 

0,004 Pre Test 22,8±4,71 56,2±8,64 

Post Test 17,2±5,02 45,4±9,37 

Female (n=10)  

0,000 

 

0,000 Pre Test 25,4±7,21 61,9±5,97 

Post Test 17,7±6,53 50,8±5,57 

IMT 

Normal (n=6)  

0,001 

 

0,000 Pre Test 26±8,51 60,67±7,52 

Post Test 18,33±7,73 49,67±6,71 

Obese (n=9)  

0,000 

 

0,000 Pre Test 23,56±4,95 59,56±7,41 

Post Test 17±4,74 48,56±7,89 

Based on Table 5, there is a decrease in the 
value of walking patterns and functional 

abilities in the age group 56-70 years so it can 

be concluded that conventional physiotherapy 
interventions are effective in improving 

walking patterns and functional abilities in OA 

patients. But in the 71-85 age group, the effect 
cannot be seen statistically because it only has 

one respondent, but there is still a decrease in 

the value of walking patterns and functional 

abilities with the difference between pretest 
and posttest, namely 9 points for GAIT and 13 

points for WOMAC. 

Pretest and posttest of the control group based 
on gender, showed a statistically significant 

decrease in GAIT and WOMAC values in both 

men and women. Whereas in BMI 
characteristics, both normal and obese 
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categories, showed a statistically significant 

decrease in GAIT and WOMAC values. 

 

Comparison Test of Exercise Provision 

between Experimental Groups on Walking 

Pattern and Functional Ability 

Table 5 Comparative Test of the Effect of Exercise Provision between 
Experimental Groups on Walking Pattern and Functional Ability  

 

Group 
TUG 30SCS 

Mean±SD P value Mean±SD P value 

Experiment Group 10.47±3.50 
0,003 

20.93±5.02 
0,000 

Control Group 7±2,23 11.33±3.15 

Based on table 5.7, it is known that the mean 

in the difference data before and after 

treatment of the GAIT value of the 
experimental group is higher than the control 

group. From the results of the comparison 

test using the unpaired t test on the difference 

value of GAIT before and after treatment, p 
is 0.003 (p <0.05), so the difference is very 

significant between the experimental group 

and the control group. The lower the GAIT 
value, the better the walking pattern of the 

respondents, so it can be concluded that 

conventional physiotherapy intervention plus 
RWP is more effective in improving walking 

pattern compared to conventional 

physiotherapy intervention alone. 

The mean on the difference data before and 
after treatment on the WOMAC value of the 

experimental group is higher than the mean 

on the difference data before and after 
treatment in the control group. From the 

results of the comparison test using the 

unpaired t test on the difference value of 

WOMAC before and after treatment, the p 
value = 0.000 (p < 0.05) was obtained, so 

there was a very significant difference 

between the experimental group and the 
control group on the difference value of 

WOMAC before and after treatment. The 

lower the WOMAC value in the sample, the 
better the functional ability, so it can be 

concluded that conventional physiotherapy 

intervention plus RWP is more effective in 

improving functional ability compared to 
physiotherapy intervention alone. 

Effect of Conventional Physiotherapy 

Intervention on Walking Pattern and 

Functional Ability in Knee OA Patients 

In traditional rehabilitation programmes, 

physiotherapy interventions in knee OA 
patients consist of a series of heat therapy 

interventions, joint mobilisation, stretching 

and strengthening exercises to reduce pain 

and improve specific muscle activity. 

Conventional physiotherapy interventions 
were found to be more effective when 

combined with walking exercises 

(Balasurkarman, 2018).  

The results of our study showed that the 
provision of conventional physiotherapy 

interventions had a significant effect on 

walking patterns and functional abilities in 
patients with knee OA. 

In knee OA patients, there is an imbalance of 

vastus medialis oblique (VMO) and vastus 
lateralis (VL) muscle activity causing 

excessive pressure on the lateral patella and 

friction on the lateral femoral condyles 

leading to increased articular surface 
pressure and inducing pain (Balasukarman, 

2018).  

The majority of patients with patellofemoral 
instability will experience lateral movement 

of the patella during walking, as the knee 

approaches full extension. Painful 

overstretching of the structures supporting 
the patella leads to biomechanical 

disturbances of the patellofemoral joint, 

increased stress on the joint and wear of the 
articular cartilage (Klemenov, 2021). 

Strengthening exercises help stabilise the 

knee, protecting the joint from stress 
(Gondhalekar, 2013). Strengthening 

exercises in knee OA patients focus on knee 

joint muscles such as hamstring muscles and 

quadriceps muscles. In addition, 
strengthening of hip muscles such as the 

iliopsoas muscle, gluteus muscle and tensor 

fascia lata is also carried out (Djohan, 2022). 

The results of research by Djohan (2022), 

related to strengthening the hip and knee 

muscles are that strengthening exercises 
increase muscle strength significantly. 
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Exercise provides neuromuscular adaptation 

in the long term. Physiologically, the 
increase in muscle strength depends on the 

recruitment of motor units. Within a few 

weeks of training, most of the adoption 

involves the ability to recruit motor units that 
lead to muscle fibre contraction. In response 

to strengthening exercises, neuronal activity 

increases and makes the amount of actin and 
myosin in muscle fibres also increase. This 

leads to an increase in myofibril hypertrophy 

and causes an increase in muscle strength. 
Thus, strengthening exercises can reduce 

pain and increase functional activity in knee 

OA patients (Djohan, 2022).  

Strengthening exercises with the hold relax 
method where this method begins with an 

isometric contraction of the antagonist 

muscle. The contraction of the antagonist 
muscle will have an impact on stimulating 

the Golgi Tendon Organ (TGO) so that it can 

arouse the inhibitor mechanism, which can 
inhibit the strength of the motor impulse to 

the antagonist muscle. The decrease in the 

motor impulse of the antagonist muscle has 

an impact on weakening the contraction of 
the antagonist muscle so that it can inhibit 

the work of the agonist muscle down, as a 

result the movement to the agonist becomes 
easier. In addition, a decrease in antagonist 

contraction means the same as a decrease in 

muscle tension which causes the stimulus to 

nociceptors (organs receiving pain stimuli) to 
also decrease, as a result it does not cause 

pain, and can accelerate the increase in 

functional knee joint activity. 

One of the conventional physiotherapy 

interventions is muscle stretching. Muscle 

stretching counter relax method, can restore 
muscle elasticity by reducing muscle spasm 

and neurological effects that stimulate 

mechano-receptor activity derived from 

muscle spindles and glogi tendon organs that 
can block nociceptor activity so that 

gradually pain decreases. The effect of 

stretching the counter-relax method can 
produce longitudinal stress on the structure 

of collagen tissue formed in the taut band of 

muscle fibres and tear extensive adhesions 
and restore the elasticity of muscle fibres 

(Djohan, 2021). 

 

Effect of Conventional Physiotherapy 

Intervention combined with Retrowalking 

Programme on Walking Pattern and 

Functional Ability in Knee OA Patients 

Chronic disease, namely OA, is a disease 

that can cause disability in sufferers and this 
continues to increase in prevalence (Dantas, 

2021). Joint pain and stiffness due to OA can 

interfere with daily activities such as walking 
and functional ability (Chen, 2021).  

Physical activity and exercise therapy can 

reduce symptoms and improve physical 
function in patients with knee OA (Dantas, 

2022). Moderate intensity aerobic exercise 

for 2 times/week is beneficial for OA 

patients. In addition, quadriceps muscle 
training can reduce pain so that knee OA 

patients can perform normal activities 

(Dantas, 2022). 

The results of our study showed that the 

provision of exercise combined with RWP in 

knee OA patients showed very significant 
changes in walking patterns with functional 

abilities compared to only providing 

conventional physiotherapy interventions.  

Previous studies have shown that RWP can 
improve lower limb muscle strength and 

balance. This is due to neuromuscular, 

proprioceptive and protective reflex control 
mechanisms. (Shu, 2016. In addition, Zhang 

et al (2015) concluded the biomechanics of 

BWE can reduce knee joint load during 

walking because during RWP, the knee 
flexion movement is smaller than Forward 

Walking Exercise (FWE).  

Chen et al. (2021) conducted research related 
to static stability, proprioceptive, pain and 

physical function in patients with OA Knee. 

In this study, Chen et al compared 2 groups, 
namely OA knee patients who received RWP 

exercises and conventional exercises and OA 

Knee patients who only received 

conventional exercises. The result was that 
there were significant changes after 4 weeks 

of intervention regarding static stability, 

pain, proprioceptive and physical function in 
patients who received RWP exercises than 

patients who only followed conventional 

exercises. This suggests that the additional 
intervention of RWP has a better effect on 

patients with patellofemoral disorders. 
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Increased EMG activity during BWE is 

associated with pain reduction in OA Knee 
patients. Patients with anterior knee pain 

showed greater quadriceps muscle inhibition 

associated with pain levels at the 

patellofemoral joint (Abdelraouf et al. 
2019).. Hasan et al (in Abdelraouf et al, 

2019) found increased quadriceps maximum 

contraction after knee pain was reduced in 
knee OA patients. Kedia and Saurabh (in 

Abdelraouf et al, 2019) showed significantly 

reduced pain levels in patients with knee 
pain after RWP for four weeks, which 

assumed that the increased quadriceps 

activity during RWP may be due to 

decreased quadriceps inhibition due to pain. 

It has been argued that RWP is better than 

FWE. The FEW starts with hell strike and 

ends with toe contact, whereas the RWP 
starts with toe contact and ends with heel off. 

(Abdelraouf et al. 2019).. During the RWP 

phase there is a displacement of the knee 
joint curve. During FWE, the knee flexes just 

after heel strike and during the loading 

response sub-phase. In contrast, during RWP, 

the knee joint is initially in a flexion position 
and continues to extend during the standing 

phase of movement (Abdelraouf et al. 

2019).. This is in line with the research of 
Naderi, Mohammadipour, and Amir 

Seyfaddini (2017) on the comparison of 

lower limb kinematics between RWP and 

FWE. The researchers concluded that RWP 
will reduce the knee adduction angle so that 

the loading on the medial compartment of 

the knee is reduced. 

RWP reduces excess adductor moment at the 

knee joint, reducing compressive forces on 

the medial compartment of the knee joint 
(Dantas, 2022). The walking phase of RWP 

lacks the heel contact of the initial standing 

phase resulting in lower compression forces 

at the patellofemoral joint and decreased 
force absorption at the knee joint. In 

addition, during RWP, lower limb muscle 

motorisation is higher (Balasukarman, 2018). 
The absence of visual cues during RWP 

results in smaller spatial and temporal gait 

parameters. Therefore, RWP is considered a 
treatment strategy to improve gait 

(Balasukarman, 2018). 

Balasukarman's 2018 metaanalysis 

concluded that the incorporation of backward 

walking exercises in conventional 

physiotherapy interventions was more 
effective in patients suffering from 

musculoskeletal walking conditions 

compared to walking disorders associated 

with neurological conditions. 

Statistically significant improvement in 

function was seen in both groups. However, 

the improvement in the experimental group 
was greater than the control group. The 

improvement in function can be attributed to 

the reduction in pain, kinetics and kinematics 
during functional movements and improved 

muscle activity patterns. RWP creates more 

muscle activity. The advantages of RWP 

include improved muscle activity patterns, 
reduced adductor moment at the knee during 

the walking phase and increased stretching of 

the hamstring muscle group during stepping. 
It will also reduce disability in knee OA 

patients thus leading to improved function 

(Gondhalekar, 2013). 

Flynn and Soutas Little (in Rangey et al., 

2016) concluded that RWP provides greater 

benefits for certain conditions such as lower 

extremity overuse injuries and 
patellofemoral dysfunction. Similarly, 

Shankar and Kedia (in Rangey et al., 2016) 

suggested chronic OA and patellofemoral 
pain syndrome. The decrease in pain occurs 

because during the backward movement, 

there is a reaction in the patellofemoral joint 

and a reduction in the eccentric load on the 
patellar tendon. The pressure on the 

patellofemoral joint is lower in RWP than 

FWE. In addition, the pain subsides due to 
the reduction of adductor muscle moment at 

the knee joint which decreases the 

compressive force on the medial 
compartment of the knee joint (Rangey et al., 

2016). Gondhalekar (in Rangey et al., 2016) 

suggests strengthening exercises for the hip 

and knee help stabilise the knee and provide 
additional protection against shock and 

stress. Research by Shu et al. (2016) related 

to the biomechanics of RWP also concluded 
that during RWP, reverse plantar control 

occurs, which can improve lower limb 

function and stimulate proprioceptive control 
and the neuromuscular system. 

Rangey (2016) proved that RWP can reduce 

pain and can improve physical function and 

quality of life. This will ultimately reduce the 
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burden on the individual's life and can 

perform activities of daily living (ADL) 
without complaints. Thus, RWP can be used 

to improve the functional independence of 

individuals with OA Knee. 

Moon et al (2016) examined the effect of 
RWP on joint range of motion (LGS) and 

pain (VAS) after 4 weeks of exercise. The 

result was an increase in LGS in knee flexion 
and knee extension movements. Pain-related 

VAS scores also decreased significantly after 

4 weeks of RWP.  

Literature review conducted by Klemenov 

(2021) concluded that RWP is a new concept 

in physiotherapy and rehabilitation, 

especially for patients with knee problems. 
RWP is proven to increase quadriceps 

muscle strength as a major factor for 

recovery from patellofemoral symptoms 
while increasing aerobic capacity and 

reducing joint stress. 

RWP also exercises proprioceptive and 
balance, strengthens the hip extensors which 

leads to reduced hip flexion moment during 

the standing phase thus preventing abnormal 

load on the knee joint. 

Research conducted by Abdelrauf,2019 

which compared RWP with forward walking 

exercise, proved that the electromyographic 
(EMG) activity in vastus lateralis (VL) and 

vastus medialos oblique (VMO) was more 

significant compared to forward walking 

exercise. Increased EMG activity in the knee 
extensors may be related to increased cortical 

activity during RWP. There is an increase in 

oxygenated haemoglobin concentration in 
the supplementary motor area, pre-central 

gyrus and superior parietal lobule during 

RWP (Abdelrauf, 2019). The greater activity 
in the medial sensorimotor cortex during 

RWP reflects the greater demand for 

controlling lower limb movements. 

The RWP walking phase begins with toe 
contact and ends with heel off, causing the 

joint angular displacement curve to be 

reversed when compared to forward walking. 
During RWP, the knee joint initially flexes at 

toe contact and continues to extend during 

most of the standing phase. The reversal of 
knee joint kinematics changes the type of 

quadriceps muscle activity. During RWP, 

knee extension during the initial stance is 

achieved by concentric contraction of the 

quadriceps muscle to prevent lowering the 
body's centre of gravity and pushing the 

body backwards. The conversion of eccentric 

quadriceps activation during the forward 

walk into concentric activation during RWP. 
RWP reduces the compressive force on the 

patellofemoral, so it is considered a safe 

closed kinetic chain exercise (Abdelrauf, 
2019). RWP reduces the force contraction of 

the quadriceps muscle, but during RWP the 

quadriceps muscle is isometric and 
concentric. 

The increased hip extension in the standing 

phase of RWP is due to the use of a reverse 

control mechanism rather than a forward 
walk. The peak flexion angle is smaller in the 

swing phase, the self-protection function of 

neuromuscular control is also responsible for 
preventing falls due to the elimination of 

visual cues (Shu, 2016). 

In addition to load reduction, RWP can also 
reduce low back pain and improve lumbar 

muscle function in postural stability and 

dynamic function by showing greater low 

back motion in the sagittal plane and lesser 
motion in the coronal plane (Shu, 2016). 

4. Conclusion  

Based on the research that has been 
conducted, interventions in the form of 

conventional physiotherapy and combined 

with RWP given 3 times a week for 5 weeks 

are effective in improving walking patterns 
and functional abilities in knee OA patients. 

The comparison test between the two groups 

showed a significant difference between the 
two groups, where physiotherapy 

intervention with RWP was more effective 

than only physiotherapy intervention in 
improving walking patterns and functional 

abilities in knee OA patients. 

References 

Alcalde, G. E., Fonseca, A. C., Bôscoa, T. F., 
Gonçalves, M. R., Bernardo, G. C., 

Pianna, B. Et al., 2017. Effect of 

aquatic physical therapy on pain 
perception, functional capacity and 

quality of life in older people with 

knee osteoarthritis: study protocol 
for a randomised controlled trial. 

Trials, 18(1), 317. 



THE EFFECT OF RETROWALKING PROGRAMME ON WALKING PATTERN AND 

FUNCTIONAL ABILITY IN KNEE OSTEOARTHRITIS PATIENTS AT HASANUDDIN 

UNIVERSITY HOSPITAL 

 

Eur. Chem. Bull. 2023,12(10), 302-314                                               311 

 

https://doi.org/10.1186/s13063-017-

2061-x 
 

Arissa, M. I., 2012. The distribution pattern of 

osteoarthritis cases at Dokter 

Soedarso Pontianak Hospital for the 
period 1 January 2008-31 December 

2009. Jurnal Mahasiswa PSPD FK 

Tanjungpura University, 1(1). 
 

Balasukumaran, T., Olivier, B., & Ntsiea, M. 

V., 2019. The effectiveness of 
backward walking as a treatment for 

people with gait impairments: a 

systematic review and meta-analysis. 

Clinical rehabilitation, 33(2), 171-
182. 

https://doi.org/10.1177/02692155188

01430 
 

Barton, C. J., Kemp, J. L., Roos, E. M., Skou, 

S. T., Dundules, K., Pazzinatto, M. 
F., et al., 2021. Programme 

evaluation of GLA: D® Australia: 

Physiotherapist training outcomes 

and effectiveness of implementation 
for people with knee osteoarthritis. 

Osteoarthritis and Cartilage Open, 

3(3), 100175. 
 

Bertoti, D. B., Carcia, C. R., Houglum, P. A., 

& Bertoti, D., 2012. Brunnstrom's 

Cinical Kinesiology. 
 

Boekesteijn , R. J., van Gerven, J., Geurts, A. 

C. H., & Smulders, K. 2022. 
Objective gait assessment in 

individuals with knee osteoarthritis 

using inertial sensors: A systematic 
review and meta-analysis. Gait & 

posture, 98, 109-120. 

https://doi.org/10.1016/j.gaitpost.202

2.09.002 
 

Budhiparama, N. C., Lumban-Gaol, I., 

Michael, H., Magetsari, R., & 
Wibawa, T., 2022. Interleukin-1 

genetic polymorphisms in knee 

osteoarthritis: What do we know? A 
meta-analysis and systematic review. 

Journal of Orthopaedic Surgery, 

30(1), 23094990221076652. 

 
Cafferata , E. A., Monasterio, G., Castillo, F., 

Carvajal, P., Flores, G., Díaz., et al., 

2021. Overexpression of MMPs, 

cytokines, and RANKL/OPG in 
temporomandibular joint 

osteoarthritis and their association 

with joint pain, mouth opening, and 

bone degeneration: A preliminary 
report. Oral Diseases, 27(4), 970-

980. 

 
Cha, 2016 H.-G. Cha, T.-H. Kim, and M.-K. 

Kim, 2015.  "5erapeutic efficacy of 

walking backward and forward on a 
slope in normal adults," Journal of 

Physical erapy Science, vol. 28, no. 

6, pp. 1901-1903. 

 
Chen, Z., Ye, X., Wang, Y., Shen, Z., Wu, J., 

Chen, W., Jiang, T., et al., 2021. The 

Efficacy of Backward Walking on 
Static Stability, Proprioception, Pain, 

and Physical Function of Patients 

with Knee Osteoarthritis: A 
Randomised Controlled Trial. 

Evidence-based complementary and 

alternative medicine: eCAM, 2021, 

5574966. 
https://doi.org/10.1155/2021/557496

6 

 
Connelly, A. E., Tucker, A. J., Tulk, H., 

Catapang, M., Chapman, L., Sheikh, 

N., et al., 2014. High-rosmarinic acid 

spearmint tea in the management of 
knee osteoarthritis symptoms. 

Journal of medicinal food, 17(12), 

1361-1367. 
 

Cudejko, T., van der Esch, M., van den Noort, 

J. C., Rijnhart, J. J. M., van der 
Leeden, M., Roorda, L. D., et al., 

2019. Decreased Pain and Improved 

Dynamic Knee Instability Mediate 

the Beneficial Effect of Wearing a 
Soft Knee Brace on Activity 

Limitations in Patients With Knee 

Osteoarthritis. Arthritis Care and 
Research, 71(8), 1036-1043. 

https://doi.org/10.1002/acr.23722 

 
Culvenor , A. G., Lai, C. C., Gabbe, B. J., 

Makdissi, M., Collins, N. J., 

Vicenzino, B., et al., 2014. 

Patellofemoral osteoarthritis is 
prevalent and associated with worse 

symptoms and function after 

https://doi.org/10.1186/s13063-017-2061-x
https://doi.org/10.1186/s13063-017-2061-x
https://doi.org/10.1177/0269215518801430
https://doi.org/10.1177/0269215518801430
https://doi.org/10.1016/j.gaitpost.2022.09.002
https://doi.org/10.1016/j.gaitpost.2022.09.002
https://doi.org/10.1155/2021/5574966
https://doi.org/10.1155/2021/5574966
https://doi.org/10.1002/acr.23722


THE EFFECT OF RETROWALKING PROGRAMME ON WALKING PATTERN AND 

FUNCTIONAL ABILITY IN KNEE OSTEOARTHRITIS PATIENTS AT HASANUDDIN 

UNIVERSITY HOSPITAL 

 

Eur. Chem. Bull. 2023,12(10), 302-314                                               312 

 

hamstring tendon autograft ACL 

reconstruction. British journal of 
sports medicine, 48(6), 435-439. 

 

Dahlan, M. S., 2011. Statistics for medicine 

and health. 3
rd
 . Salemba Publisher. 

 

Dantas, L. O., Salvini, T. F., & McAlindon, T. 

E., 2021. Knee osteoarthritis: key 
treatments and implications for 

physical therapy. Brazilian journal of 

physical therapy, 25(2), 135-146. 
https://doi.org/10.1016/j.bjpt.2020.0

8.004 

 

Daly, J. J., McCabe, J. P., Gor-García-Fogeda, 
M. D., & Nethery, J. C., 2022. 

Update on an Observational, 

Clinically Useful Gait Coordination 
Measure: The Gait Assessment and 

Intervention Tool (GAIT). Brain 

Sciences, 12(8), 1104. 
 

Elnahhas, 2019 A. M. Elnahhas, S. 

Elshennawy, and M. G. Aly, 2019. 

Effects of backward gait training on 
balance, gross motor function, and 

gait in children with cerebral palsy: a 

systematic review, Clinical 
Rehabilitation, vol. 33, no. 1, pp. 3-

12, 2019. 

 

Goldring, M. B., & Otero, M., 2013. 
Inflammation in osteoarthritis. 

Current opinion in rheumatology, 

23(5), 471. 
 

Gondhalekar, G. A., & Deo, M. V., 2013. 

Retrowalking as an adjunct to 
conventional treatment versus 

conventional treatment alone on pain 

and disability in patients with acute 

exacerbation of chronic knee 
osteoarthritis: a randomised clinical 

trial. North American journal of 

medical sciences, 5(2), 108-112. 
https://doi.org/10.4103/1947-

2714.107527 

 
Helmi, Z. N., 2012. Textbook of 

musculoskeletal disorders. Jakarta: 

Salemba Medika, 296. 

 
Katz, J. N., Brophy, R. H., Chaisson, C. E., De 

Chaves, L., Cole, B. J., Dahm, D. L., 

2013. Surgery versus physical 

therapy for a meniscal tear and 
osteoarthritis. New England Journal 

of Medicine, 368(18), 1675-1684. 

 

Kharb, A., Saini, V., Jain, Y. K., & Dhiman, S., 
2013. A review of gait cycle and its 

parameters. IJCEM International 

Journal of Computational 
Engineering & Management, 13, 78-

83. 

 
Kohn, M. D., Sassoon, A. A., & Fernando, N. 

D., 2016. Classifications in brief: 

Kellgren-Lawrence classification of 

osteoarthritis. Clinical Orthopaedics 
and Related Research®, 474(8), 

1886-1893. 

 
Kim, 2017 C.-Y. Kim, J.-S. Lee, and H.-D. 

Kim, 2017. Comparison of the 

effects of lateral and backward 
walking training on walking function 

in patients with poststroke 

hemiplegia, American Journal of 

Physical Medicine & Rehabilitation, 
vol. 96, no. 2, pp. 61-67. 

 

Koentjoro, S. L., 2012. The relationship 
between body mass index (BMI) and 

the degree of knee osteoarthritis 

according to Kellgren and Lawrence 

(Doctoral dissertation, Faculty of 
Medicine). 

 

Knudson, Duane, 2017. Qualitative 
biomechanical principles for 

application in coaching, Sports 

Biomechanics, 6:1, 109-118, DOI: 
10.1080/14763140601062567 

 

Riskesdas Report, 2018. 

https://www.litbang.kemkes.go.id/lap
oran-riset-kesehatan-dasar-riskesdas/ 

 

Moore, K. L., Dalley, A. F., & Agur, A. M., 
2013. Clinically orientated anatomy. 

Lippincott Williams & Wilkins. 

 
Moyer, R. F., Birmingham, T. B., Chesworth, 

B. M., Kean, C. O., & Giffin, J. R., 

2014. Alignment, body mass and 

their interaction on dynamic knee 
joint load in patients with knee 

https://doi.org/10.1016/j.bjpt.2020.08.004
https://doi.org/10.1016/j.bjpt.2020.08.004
https://doi.org/10.4103/1947-2714.107527
https://doi.org/10.4103/1947-2714.107527
https://doi.org/10.1080/14763140601062567
https://www.litbang.kemkes.go.id/laporan-riset-kesehatan-dasar-riskesdas/
https://www.litbang.kemkes.go.id/laporan-riset-kesehatan-dasar-riskesdas/


THE EFFECT OF RETROWALKING PROGRAMME ON WALKING PATTERN AND 

FUNCTIONAL ABILITY IN KNEE OSTEOARTHRITIS PATIENTS AT HASANUDDIN 

UNIVERSITY HOSPITAL 

 

Eur. Chem. Bull. 2023,12(10), 302-314                                               313 

 

osteoarthritis. Osteoarthritis and 

cartilage, 18(7), 888-893. 
 

Pratama, S. A., Sukmaningtyas, H., & Warlisti, 

I. V., 2019. Relationship of 

Hypertension with the Degree of 
Cartilage Damage Defect of Knee 

Osteoarthritis Based on 

Ultrasonography (Doctoral 
dissertation, Faculty of Medicine). 

 

Pratama, A. D., 2019. Physiotherapy 
Intervention in the Case of Genu 

Osteoarthritis at Gatot Soebroto 

Army Hospital. Journal of Applied 

Social Humanities, 1(2), 21-34. 
 

Richmond, J., Hunter, D., Irrgang, J., Jones, 

M. H., Snyder-Mackler, L., Van 
Durme, D., et al., 2014. American 

Academy of Orthopaedic Surgeons. 

American Academy of Orthopaedic 
Surgeons clinical practice guideline 

on the treatment of osteoarthritis 

(OA) of the knee. The Journal of 

bone and joint surgery. American 
volume, 92(4), 990-993. 

https://doi.org/10.2106/JBJS.I.00982 

 
Schween, R., Gehring, D., & Gollhofer, A., 

2015. Immediate effects of an elastic 

knee sleeve on frontal plane gait 

biomechanics in knee osteoarthritis. 
PloS one, 10(1), e0115782. 

 

Shankar, Pradeep, Bhandiwad, Renuked M 
Adith, & Pai, Harish, 2013. 

Effectiveness of Retrowalking in 

Chrnic Osteoarthritis Of Knee Joint. 
. Innovative Journal Of Medical and 

Healt Science.03, 19-22. 

 

Schnurr, C., Csécsei, G., Nessler, J., Eysel, P., 
& König, D. P., 2015. How much 

tibial resection is required in total 

knee arthroplasty? International 
orthopaedics, 35(7), 989-994. 

 

Sumual, A. S., Danes, V. R., & Lintong, F., 
2013. The Effect of Body Weight on 

Frictional Force and the Onset of 

Osteoarthritis in People Over 45 

Years of Age at Prof. Dr RD Kandou 
Hospital Manado. eBiomedik, 1(1). 

 

Sheikh, S. I., & Khanam, A., 2014. 

Osteoarthritis in postmenopausal 
women. World Journal of 

Pharmaceutical Sciences, 49-51. 

 

Thomas, A. C., McLean, S. G., & Palmieri-
Smith, R. M., 2016. Quadriceps and 

hamstrings fatigue alters hip and 

knee mechanics. Journal of applied 
biomechanics, 26(2). 

 

van Doormaal, M. C., Meerhoff, G. A., Vliet 
Vlieland, T. P., & Peter, W. F., 2020. 

A clinical practice guideline for 

physical therapy in patients with hip 

or knee osteoarthritis. 
Musculoskeletal Care, 18(4), 575-

595. 

 
Wadhwa, D. N., Hande, D. N., & Abdul 

Kalam, A., 2016. Effects of 

Retrowalking on Osteoarthritis of 
Knee in Geriatric Population. IOSR 

Journal of Sports and Physical 

Education (IOSR-JSPE, 3(2), 37-43. 

https://doi.org/10.9790/6737-
03023743 

 

Wardojo, S., Febrianty, R., Amanati, S., Putra, 
Y., & rosadi, rakhmad., 2021. The 

Effectiveness of Retrowalking on 

Pain Reduction in the Elderly with 

Knee Osteoarthritis at Kendal Kerep 
Health Centre, Malang City. Journal 

of Physiotherapy and Rehabilitation, 

5(2), 114-118. 
https://doi.org/https://doi.org/10.336

60/jfrwhs.v5i2.137 

 
Wise, B. L., Niu, J., Zhang, Y., Wang, N., 

Jordan, J. M., Choy, E., et al., 2014. 

Psychological factors and their 

relation to osteoarthritis pain. 
Osteoarthritis and cartilage, 18(7), 

883-887. 

 
Wenham, C. Y., & Conaghan, P. G., 2013. 

New horizons in osteoarthritis. Age 

and ageing, 42(3), 272-278. 
 

Zhang, M., Liu, A., Jiang, L., Pang, J., Guo, 

H., Chen, B., et al., 2015. The 

biomechanical effects of backward 
walking on the knee: A new method 

for releasing the joint loading. 

https://doi.org/10.2106/JBJS.I.00982
https://doi.org/10.9790/6737-03023743
https://doi.org/10.9790/6737-03023743
https://doi.org/https:/doi.org/10.33660/jfrwhs.v5i2.137
https://doi.org/https:/doi.org/10.33660/jfrwhs.v5i2.137


THE EFFECT OF RETROWALKING PROGRAMME ON WALKING PATTERN AND 

FUNCTIONAL ABILITY IN KNEE OSTEOARTHRITIS PATIENTS AT HASANUDDIN 

UNIVERSITY HOSPITAL 

 

Eur. Chem. Bull. 2023,12(10), 302-314                                               314 

 

Osteoarthritis and Cartilage, 23, 

A121-A122. 
 

Zhu, Y., Yuan, M., Meng, H. Y., Wang, 

A. Y., Guo, Q. Y., Wang, Y., et al., 

2013. Basic science and clinical 
application of platelet-rich plasma for 

cartilage defects and osteoarthritis: a 

review. Osteoarthritis and cartilage, 
21(11), 1627-1637. 

 


