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ABSTRACT: BACKGROUND AND OBJECTIVES: Knee osteoarthritis (OA) is a painful and 

degenerative joint diseases, the pain, joint stiffness associated with this condition have a dramatic 

impact on physical mobility and function. This study was done to assess the effectiveness of TENS 

and retro walking versus ultrasound therapy with retro walking in patients suffering from chronic 

knee osteoarthritis. METHODS: All the subjects were clinically diagnosed by orthopaedician with 

chronic knee osteoarthritis were screened after finding their suitability as per the inclusion criteria 

and were requested to participate in the study. Participants in the study were briefed about the 

nature of the study and their intervention. After briefing them about the study, their informed written 

consent was taken. 60 chronic knee osteoarthritis patient were randomly divided into two groups 

with n=30 in each group, Group A-received TENS transcutaneous electrical nerve stimulation and 

retro walking, where group B-received ultrasound therapy with retro walking. The treatment was 

given 5 days a week. The total duration of treatment was 3 weeks. OUTCOMES MEASURES: The 

patients were evaluated at the beginning of the intervention program, Day 1st, end of 1st week, end 

of 2nd week and end of 3rd week. All the Patients were requested to come for a follow up 

measurement after 3rd week of treatment program. All the patients were assessed for pain, 

functional outcome and range of motion by taking their VAS scale, WOMAC scale and universal 

goniometer. RESULTS: Both the groups showed statistically significant improvement in all three 

parameters (VAS, WOMAC and Range of motion) by repeated test ANOVA. Independent t-test analysis 

of outcome measures when compared between the two groups showed that Group B outcome 

measures were significantly far better than the outcome measures of Group A. CONCLUSION: 

Transcutaneous electrical nerve stimulation TENS with retro walking and therapeutic ultrasound 

therapy with retro walking showed effectiveness in reducing the pain intensity, improving the 

functional outcome and range of motion but ultrasound therapy with retro walking showed superior 

hand over than TENS (transcutaneous electrical nerve stimulation) with retro walking. 

KEYWORDS: Chronic knee oesteoarthrtis, Transcutaneous electrical nerve stimulation, Ultrasound 

therapy, Retro walking, Visual analogue scale, Functional outcome. 

 

INTRODUCTION: Knee osteoarthritis (OA) is a non-inflammatory, painful and degenerative joint 

disease, Pathologic changes in OA involve progressive hyaline joint cartilage loss with concomitant 

changes in the subchondral bone and the development of osteophytes.1 

Osteoarthritis traditionally was considered as a disease of articular cartilage. Now it is 

thought to involve the entire joint tissues, synovial, capsule, bone and ligaments leading to 
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subchondral bone attrition and remodelling, meniscal degeneration, ligamentous laxity, fat pad 

extrusion, and impairments of neuromuscular control etc.2 

The clinical symptoms of OA often include muscle weakness, disability, stiffness, joint 

deformity, decreased range of motion and chronic pain. 

OA is seen mostly in middle and advanced age groups and its frequency increases with age. 

Although its frequency is similar in both sex below the age of 55, there is an increase in women after 

the age of 55. Knee OA is common in the elderly population and manifestation of the OA is seen in 

these patients.3 

Transcutaneous electrical nerve stimulation (TENS) which is an inexpensive, non-invasive 

intervention used to manage a wide variety of painful conditions. Transcutaneous electrical nerve 

stimulation (TENS) is a common treatment modality for musculoskeletal pain and has been 

demonstrated to be effective for managing chronic Osteoarthritis knee pain.4 High frequency (100HZ) 

and low intensity TENS capable of stimulates A beta mechanoreceptors which are effective in 

reducing pain perception.5 

The mechanism of pain relief with transcutaneous electrical nerve stimulation (TENS) is 

explained by the gate-control theory developed by Melzac and Wall. TENS causes facilitation in 

substantia gelatinosa at the level of medulla spinalis by stimulating A-α and A-β fibre, which do not 

transmit pain sense and reduces pain sense by inhibiting A-Δ and C fibre which transmit pain sense in 

presynaptic area. TENS increases muscle strength, and decreases joint stiffness and spasm in muscle 

as well.6 

Therapeutic ultrasound treatment. Which is the best physical therapy modality suggested for 

the management of pain and loss of function due to OA. It is a form of mechanical energy consisting of 

high-frequency vibrations that can be continuous or pulsed. Pulsed ultrasound produces non-thermal 

effects and is used to aid in the reduction of inflammation, whereas continuous ultrasound generates 

thermal effects. Therapeutic ultrasound is also reported to reduce oedema, relieve pain and 

accelerate tissue repair.7 

People in daily life mainly move forward to do exercise because it is a habitual moving 

direction, but there are some different ways to do exercise, and sometimes that will be more efficient 

and saving strength than the original way. Another option of doing exercise is backward locomotion. 

Backward locomotion (Walking or running) has gained popularity as one part of a program to 

rehabilitate certain knee injuries (Flynn & Soutas-Little 1993; Threlkeld et al. 1989). Backward 

walking training, or rehabilitation, has been reported to decrease Patellofemorol joint compressive 

forces (Flynn & Soutas-Little 1995), to protect the anterior cruciate ligament (ACL) from 

overstretching (Mackie & Dean 1984), and to decrease eccentric loading of the knee extensors (Flynn 

& Soutas-Little 1993). Backward walking, therefore, has been promoted as a treatment strategy to 

improve gait. Backward walking appears to create more muscle activity in proportion to effort than 

forward walking (Grasso et. al, 1998 and Winter et al, 1989).8,9,10 

The Chinese and Japanese have long practiced backward locomotion (also known as walking 

backwards or retro-walking), well aware that 100 steps backward walking is equivalent to 1,000 

steps in conventional walking. Being able to walk backwards requires balance since our bodies are 

used to going in a forward motion. As we turn around, our centre of gravity may be slightly thrown 

off; some of us may experience a little discomfort or instability when we first start walking 

backwards. With practice, the strangeness or awkwardness quickly wears off, and we may be 

tempted to walk faster or even jog, once we become accustomed to backward Locomotion. 
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OBJECTIVES OF THE STUDY: The Main Objectives of the Study are: 

1. To assess the effectiveness of transcutaneous electrical nerve stimulation (TENS) with Retro 

walking in chronic Osteoarthritis of Knee. 

2. To assess the effectiveness of ultrasound therapy with retro walking in chronic Osteoarthritis 

of knee. 

3. To compare the effect of Transcutaneous electrical nerve stimulation (TENS) 

4. With retro walking versus ultrasound therapy with retro walking in chronic Osteoarthritis of 

knee. 

 

NULL HYPOTHESIS: There will be no significant difference in WOMAC (Knee disability index) and 

the V.A.S (Measure of pain.) in subjects with chronic knee Osteoarthritis treated with transcutaneous 

electrical nerve stimulation (TENS) with retro walking versus Ultrasound therapy with retro walking. 

 

ALTERNATE HYPOTHESIS: There will be significant difference in WOMAC (Knee disability index) 

and the V.A.S (Measure of pain.) in subjects with chronic knee Osteoarthritis treated with 

transcutaneous electrical nerve stimulation (TENS) with retro walking versus Ultrasound therapy 

with retro walking. 

 

MATERIALS AND METHODS: The study was conducted at Kempegowda institute of medical 

sciences, Bangalore in association with Kempegowda institute of Physiotherapy between November 

2013 to June 2014. 

It was designed to be a comparative study with randomized study design comprising of 60 

patients with clinical and radiological diagnosis of primary osteoarthritis of knee. 
 

Inclusion Criteria: 

 Patient suffering with Osteoarthritis knee for three months without any cognitive deficit. 

 Grade-II Kellagren- Lawrence Classification of Knee Osteoarthritis. 

 Both sex group. 

 Age between 45-65. 
 

Exclusion Criteria: 

 Traumatic knee pain, fractures or ruptured ligaments, meniscopathy of knee joint. 

 Inflammatory and Infectious knee conditions (RA, gout, psoriatic arthritis). 

 Any recent surgical intervention of knee joint or those who had undergone arthroplasty 

surgeries in hip or knee. 

 Tumours/malignancy of knee joint. 

 Grade I, III, IV Kellagren-Lawrence Classification: Knee Osteoarthritis. 

 OA of hip and OA of foot and any previous corticosteroid, hyaluronic acid injection to knee joint. 

 

Intensity of pain, functional outcome and range of motion were the parameters considered for 

the study. The pain intensity was assessed using Visual Analog Scale (VAS)11,12,13 the functional 

outcome was assessed by using Western Ontario McMaster osteoarthritis Index(WOMAC)14 scale and 

range of motion by using goniometer.15 
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SAMPLING TECHNIQUE AND INTERVENTION: Using randomized sampling technique, 60 patients 

meeting the inclusion and exclusion criteria were enrolled in the study after explaining the pros and 

cons of the study and obtaining written informed consent. The study sample was randomized into 

two groups with group A being administered TENS with retro-walking while group B patients were 

adminstered Ultrasound therapy to the knee with retro-walking. 

Baseline measurements of pain intensity, functional outcome and range of motion of all the 

subjects were measured using VAS, WOMAC scale and goniometer respectively and the outcome 

measurements were recorded as per pre-test and post-test numerical data for statistical analysis. 

 

Group A: 30 subjects in this group were given High (Conventional) TENS in supine lying position. 

Two channels with 4 electrodes in bracket method were selected, electrode size ranges (5cmx3.5cm) 

over painful knee region were patient felt tactile sensation threshold Intensity of the current.  
 

Channel 1: Two electrodes A‘superiorly and A1‘inferiorly in the medial aspect of painful knee region.  
 

Channel 2: Two electrodes B‘superiorly and B1‘inferiorly in the lateral aspect of painful knee region. 

Each session lasted 20 minutes, with Frequency- 80Hz with 10 to 30 mA intensity 5 times a week, for 

3 weeks followed by supervised retro walking performed on a plane surface in a straight line with 

great pace for 10 minutes 3 sessions in a day.16 
 

Group B: 30 subjects in this group were given ultrasound therapy in supine lying position, over 

painful knee region with intensity of 1mzh, 1.5watts/cm2, with ultrasonic gel in a small concentric 

circle movements for 5minutes, 5 times a week for 3 weeks Followed by supervised retro walking 

performed on a plane surface in a straight line with great pace for 10 minutes 3 sessions in a day16. 

The subjects in both the groups were advised not to stand for longtime and avoid cross leg 

sitting and squatting activity. 

Baseline measurement of pain intensity, functional outcome measure and range of motion 

were assessed using VAS, WOMAC scale and universal goniometer. The pre and post treatment 

measurements were taken on day 1st, end of 1st week, end of 2nd week, and end of 3rd week the 

patient were requested to come back for follow up.  

Effectiveness of treatment were calculated by Repeated measure ANOVA. 

Independent t-test was used to compare the effectiveness of treatment between group A and B. 

 

RESULTS: 
 

Age (Years) Group A (n=30) Group B (n=30) 

45 – 50 30 % (n=9) 36.67 % (n=11) 

51 - 55 30 % (n=9) 20 % (n=6) 

56 – 60 20 % (n=6) 20 % (n=6) 

61 – 65 20 % (n=6) 23.33 % (n=7) 

Total 100 % (n=30) 100 % (n=30) 

Table No. 1: Frequency and Percentage of 

distribution of age for Group A and B 
 

#group A- TENS with Retro-walking, group B- UST with retro-walking. 
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Gender Group A (n=30) Group B(n=30) 

Male 40 % (n=12) 33.33 % (n=10) 

Female 60 % (n=18) 66.67 % (n=20) 

Table No:  2 Frequency and Percentage of  
distribution gender for Group A and B 

 

#group A- TENS with Retro-walking, group B- UST with retro-walking 
 

 
Group A Group B 

Mean ±S.D F Value Mean ±S.D F Value 

Day 1st 7.53 ±0.86 

21.55* 

7.67 ±0.67 

4.639* 
End of 1st Week 7.06 ±0.86 6.57 ±0.68 

End of 2nd Week 6.23 ±0.81 5.43 ±0.68 

End of 3rd Week 4.9 ±0.71 3.8 ±06.1 

Table 3.1(VAS SCORE) calculated by Repeated  
measure ANOVA for both the groups 

 

#group A- TENS with Retro-walking, group B- UST with retro-walking. 

Above table shows there is a significant decrease in pain scores each week in both the groups 

(F=21.55 and F=4.639 are both significant). 

 

 
Group A Group B 

Mean ±S.D F Value Mean ±S.D F Value 

Day 1st 71.2±7.56 

11.46* 

75.53±5.73 

23.33* 

End of 1st Week 68.57 ±7.62 67.33 ±5.99 

End of 2nd Week 65.43 ±7.88 61.9 ±5.60 

End of 3rd Week 62.4 ±7.8 55.4 ±5.88 

Table No. 3.2 WOMAC Score for both the groups 

 

#group A- TENS with Retro-walking, group B- UST with retro-walking 

Above table shows there is a significant decrease in disability scores (WOMAC) each week in 

both the groups (F=11.46and F=23.33 are both significant). 

 

 
Group A Group B 

Mean ±S.D F Value Mean ±S.D F Value 

Day 1st 104.1±13.26 

 

31.6* 

104.5±11.13 

 

15.78* 

End of 1st Week 105.4 ±13.08 106.7 ±10.92 

End of 2nd Week 106.6 ±13.06 110 ±10.25 

End of 3rd Week 108.2 ±13.18 114.1 ±9.85 

Table No. 3.3 ROM SCORE (Range of motion) for both the groups 
 

#group A- TENS with Retro-walking, group B- UST with retro-walking 
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Above table shows there is a significant increase ROM scores each week in both the groups 

(F=31.6and F=15.78 are both significant). 
 

 
Mean 

(Group A) 

Mean 

(Group B) 

Mean  

Difference 
t-value p-value 

Day 1st 7.53 7.67 0.13 0.673 0.504 

End of 1st Week 7.06 6.57 1.5 2.485* 0.016 

End of 2nd Week 6.23 5.43 0.8 4.124* 0 

End of 3rd Week 4.9 3.8 1.1 6.425* 0 

Table No:  4.1 Independent ‘t’ test for comparison of  

Group A and Group B with VAS score Value 
 

#group A- TENS with Retro-walking, group B- UST with retro-walking 

Above table shows Comparison of Group A and Group B with VAS score Value. Group B 

patients showed more improvement than Group A. 
 

 
Mean 

(Group A) 

Mean 

(Group B) 

Mean  

Difference 
t-value p-value 

Day 1st 71.2 75.53 2.33 1.347* 0.183 

End of 1st Week 68.57 67.33 1.23 0.697 0.489 

End of 2nd Week 65.43 61.9 3.53 2.001* 0.05 

End of 3rd Week 62.4 55.4 7 3.926* 0 

Table No 4.2 Independent ‘t’ test for comparison of  
Group A and Group B with WOMAC score Value 

 

#group A- TENS with Retro-walking, group B- UST with retro-walking 

Above table shows comparison of Group A and Group B with WOMAC score Value. Group B 

patients showed more improvement than Group A. 

 

 
Mean 

(Group A) 

Mean 

(Group B) 

Mean  

Difference 
t - Value p – Value 

Day 1st 104.1 104.5 0.4 0.127 0.9 

End of 1st Week 105.4 106.7 1.36 0.439 0.662 

End of 2nd Week 106.6 110 3.46 11.44* 0.257 

End of 3rd Week 108.2 114.1 5.9 19.79* 0.053 

Table No 4.3 Independent ‘t’ test for comparison of  

Group A and Group B with ROM score Value 
 

#group A- TENS with Retro-walking, group B- UST with retro-walking 

Above table shows comparison of Group A and Group B with ROM score Value Group B 

patients showed more improvement than Group A. 
 

As a conclusion we may say that the effectiveness of ultrasound therapy with retro walking in 

chronic Osteoarthritis of knee is better than transcutaneous electrical nerve stimulation (TENS) with 

Retro walking. 
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Null Hypothesis: There will be no significant difference in WOMAC (Knee disability index) and the 

V.A.S (Measure of pain.) in subjects with chronic knee Osteoarthritis treated with transcutaneous 

electrical nerve stimulation (TENS) with retro walking versus Ultrasound therapy with retro walking. 

 

Alternative Hypothesis: There will be significant difference in WOMAC (Knee disability 

index) and the V.A.S (Measure of pain.) in subjects with chronic knee Osteoarthritis treated 

with transcutaneous electrical nerve stimulation (TENS) with retro walking versus 

Ultrasound therapy with retro walking. 

By statistical analysis there is a significant difference in WOMAC (Knee disability index) and 

the V.A.S (Measure of pain.) in subjects with chronic knee Osteoarthritis treated with transcutaneous 

electrical nerve stimulation (TENS) with retro walking versus Ultrasound therapy with retro walking.  

Hence null hypothesis is rejected and Alternative Hypothesis Accepted. 

 

DISCUSSION: In this study 60 patients of chronic OA knee were divided in to group A and group B 

respectively, each group consisting of 30 patients. There are 9 patients (30%) in group A and 11 

patients (36.67%) in group B with their age group ranges between 45 to 50 years. The age group 

between 51-55 years has 9(30%) patients in group A and 6(20%) patients in group B. The age group 

between 56-60 years has 6(20%) patients in group A and 6(20%) patients in group B. The age group 

between 61-65 years has 6(20%) patients in group A and 7(23.33%) patient in group B. S Kuzgunat 

et al17 (2010) also opted the samples with their age group lesser than 65 years. 

The present study comprised of 12 male patients (40%) and 18 female patients (33.33%) in 

group A. In group B 10 male patients (60%) and 20 female patients (66.67%) were participated. 

Studies by R K Arya, Vijay jain18 (2013) states that 60% of American with arthritis are women. 

Using VAS scale for pain assessessment, we found that there is significant improvement in 

group B patients (pre-test value was 7.6 and decreased to 3.8 with mean difference of 3.8 by the end 

of 3rd weeks) than the group A patients who had pre-test value 7.5 which decreased to 4.9 with mean 

difference of 2.6 by end of 3rd weeks. As per the study by Mirsad Muftic et al19 (2013) the application 

of continuous ultrasound in patient with chronic pain caused by degenerative changes in 

musculoskeletal system led to significant reduction in pain. 

WOMAC (Assessment of physical function) scale was used as 2nd outcome measures for both 

the Groups, and the researchers found that there is significant improvement in group B Patients (with 

pre-test value 75.33 that decreased to 55.4 with mean difference of 19.93 by the end of 3rd week) 

than the group A patients (with pre-test value 71.2 decreasing to 62.4 with mean difference of 8.8 by 

end of 3rd weeks).  The study by F Tascioglu et al17 (2010) found that there was significant 

improvement in total WOMAC score and walking speed inpatient those who received both 

continuous and pulsed ultrasound therapy.  

The researchers have used universal goniometer to assess (The range of motion of knee 

flexion) as 3rd outcome measures for both the groups and found that there is significant 

improvement in group B patients (With pre-test value of 104.5 Degree increasing to 114.1 degree 

with mean difference of 9.6 degree by the end of 3rd weeks) compared with group A patients (With 

pre-test score of 104.1 degree, increasing to 108.2 degree with mean difference of 4.1 degree by end 

of 3rd weeks). Chia-ling lee et al20 (2005) concluded and confirmed that patient receiving pulse 

ultrasound therapy with intraarticular hyaluronan therapy improved range of motion of knee joint. 
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Limitations of the Study: 

 The study was limited to age group of 45-65 years. 

 The study was limited to assess only the pain intensity by using VAS and functional outcome by 

WOMAC score and range of motion by goniometer. 

 The study had a short duration follow up by 3rd week post treatment. 

 Drop out. 

 

Suggestions and Further Recommendation: 

 As this study was done only with chronic knee osteoarthrits, further studies are also suggested 

to detect the progress in patients with other knee complains. 

 In this study, subjects were tested for pain and functional outcome, similar studies could also 

be done to detect the strength of quadriceps muscles. 

 Further studies should be conducted in larger sample size and with wider age group as this 

study only considered age group from 45-65 years. 

 As this study was done only for a 3 weeks, a short term study should be conducted with long 

term follow up sessions to know the effectiveness of the treatment. 

 To improve knee range of motion intra articular hyaluronan therapy was suggested instead of 

plain ultrasound and TENS treatment along with retro walking 

 

CONCLUSION: Group B patients who had ultrasound therapy with retro walking showed better 

improvement in pain reduction (VAS) compared with group A patients, who had TENS with retro 

walking. 

Group B patients who had ultrasound therapy with retro walking showed better 

improvement in WOMAC score (knee disability index) compared with group A patients, who had 

TENS with retro walking. 

Group B patients who had ultrasound therapy with retro walking showed better 

improvement in knee ROM compared with group A patients, who had TENS with retro walking. 
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