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ABSTRACT  
Background: Osteoarthritis (OA) refers to a clinical syndrome of joint pain, accompanied by varying degrees of functional limitation 
and reduced quality of life. It is, by far, the most common form of arthritis, and one of the leading causes of pain and disability 
worldwide.  
Aims & Objectives: To see and compare the effect of cycling and walking on pain, function and quality of life in patients with OA 
knee. 
Materials and Methods: 30 patients were divided into 2 groups, 15 patients in each. Group A and Group B underwent conventional 
physiotherapy in the form of warm up exercises. Group A performed cycling and Group B did supervised walking for 30 minutes. 
Both the protocols were followed by a cool down period of stretching exercises for tendoachillis and hamstring. Pre and post 
treatment measurement of Visual Analog Scale for pain, Lequesne index for function and SF-36 scores for quality of life were 
documented for both groups. 
Results: There was statistically significant improvement in VAS, Lequesne index and physical component of SF 36 scores in both 
groups. But there was no statistically significant improvement in mental component scores of Quality of life in either group. There 
was no statistically significant difference in outcome measures between both the groups. (p>0.05)  
Conclusion: Cycling and walking both are effective in treating patients with OA knee, and there is no difference in the effect of 
cycling and walking. 
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Introduction 

 

Osteoarthrits (OA) is a chronic degenerative disorder, 

primarily affecting the articular cartilage of the synovial 

joints, with eventual bony remodelling, and overgrowth 

at the margins of the joints. There is also a progression of 

synovial and capsular thickening, and joint effusion.[1] 

 

OA is the second most common rheumatological 

problem, and is the most frequent joint disease, with a 

prevalence of 22% to 39% in India.[2-4] This is the most 

common cause of locomotor disability in the elderly 

population.[5] 

 
OA is also known as wear and tear arthritis, as it involves 

the thinning and breakdown of the cartilage lining, a 

strong protein matrix that cushions and lubricates the 

joints. As the body struggles to contain ongoing damage, 

immune and regrowth process can accelerate the pain.[6] 

Patients often report pain, muscle weakness, stiffness, 

and instability, and reduced physical functioning. 

Ultimately, these lead to a loss of independence in 

activities of daily living (ADL), and a change in quality of 

life in patients with OA knee. 

 
Pain is the central symptom in OA. One of the worst 

features about OA knee is its negative effect on quality of 

life.[7] Patients with OA of weight-bearing joints are less 

active, and tend to be less fit, with regards to 

musculoskeletal and cardiovascular status than normal 

controls.[8-10] This reduces functional capacity of the 

patient, which results into cessation of activities at work, 

home and in leisure-time. There are also dysfunctions in 

the area of ambulation, body care and movement (in 

terms of perceived health status), and emotional 

behaviour (in terms of perceived psychological 

functioning) in patients with OA knee.[11] 

 

Aerobic exercise has been found to have significant 

effects on pain, joint tenderness, functional status and 

respiratory capacity for patients with OA knee.[12] 

Cardio-respiratory capacity is recognized as an 

important component of health-related fitness.[13] 

Physical fitness and aerobic exercise capacity are low in 

obese individuals[14,15] and several studies have 

demonstrated that obese individuals having OA knee, 

have a lower quality of life.[16-18] Thus, aerobic exercise 

may be prescribed as part of the treatment for 

osteoarthritis, as it may reduce pain and disability, and 

improve physical performance and quality of life (QOL) 

in patients with OA knee.[19] 

 
Cycling helps to reduce the pain and improve quality of 

life.[7] It has been found that low intensity aerobic 
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exercise is as effective as high intensity aerobic exercise, 

in patients with OA knee, for improving functional status, 

gait, pain and aerobic capacity.[20] Studies show that 

tibiofemoral joint forces may be increased during 

forward cycling, but the same reduce the patellofemoral 

joint forces.[21] 

 
Studies also show that walking may reduce the pain and 

disability in patients with OA knee.[22] However walking 

may be a pathogmatic factor for biomechanical joint 

loading, and it may worsen the OA. 

 
Also there is less literature comparing the effect of 

cycling versus walking in patients with OA of knee, 

especially in the Indian population. Hence the need of the 

study was to compare the effects of cycling versus 

walking on activities of daily living, and quality of life in 

patients with osteoarthritis of knee. The aims of the 

study were to see and compare the effects of cycling and 

walking on pain, function and quality of life, in patients 

with OA knee. 

 

Materials and Methods 
 

A quasi-experimental study was conducted at 

Physiotherapy OPD, SBB College of Physiotherapy, VS 

General Hospital, Ahmedabad. The duration of the study 

was from April 2010 to August 2010. 30 patients were 

included by convenience sampling, and randomly 

allocated into two groups. 

 
50-60 years old males and females, diagnosed as having 

unilateral OA of knee, according to American College of 

Rheumatology criteria, referred by the orthopaedic OPD, 

VS General Hospital, were included. The involved joint 

was chosen as primary factor limiting physical and 

functional activity. Patients having acute knee pain, 

existing medical conditions that would preclude increase 

in physical activity, subjective complaints of instability of 

knee, were excluded. Patients with knee flexion 

contracture greater than 15 degrees, history of 

reconstructive surgery on any lower extremity joint, 

multiple major joint involvements, any condition which 

severely limited local ambulation such as amputation or 

stroke, gait aids used for majority of the time for 

ambulation, ligamentous instability around knee which 

was greater than grade-1, were also excluded.  

 

The outcome measures used were Visual Analogue Scale 

(VAS)[23-25] for pain, Index of Severity for Osteoarthritis 

Knee by Lequesne[26,27] for physical function and SF 36 

for Quality Of Life.[8,28] 

Patients were evaluated according to the format. The 

study was explained to the patients and written informed 

consent was taken. According to inclusion and exclusion 

criteria, patients were randomly allocated into Group A 

and Group B. Group A and group B both received 

conventional physiotherapy, including hydrocollator 

packs for 15 minutes, ankle toe movements, static 

quadriceps exercise, last degree knee extension, straight 

leg rising, knee extension in high sitting, 15 counts each, 

in the form of warm up exercises.  

 

Then group A performed cycling exercise program for 30 

minutes and group B did supervised walking exercise 

program for 30 minutes. Patients of both groups were 

explained to maintain the intensity of exercise, i.e. cycling 

and treadmill walking, at 11-13 of Rate of Perceived 

Exertion (RPE) according to Borg scale. Both the 

interventions were followed by a cool down period of 

stretching exercises for tendoachillis and hamstrings. 

The individuals were required to perform the exercise 

for five days in a week for 3 weeks. Level of significance 

was kept at 5%. 

 

Results 
 

In this study, 30 patients within the age group of 40 to 60 

years, were taken and randomly divided into 2 groups, 

Group A (Cycling group) and Group B (Treadmill group). 

All the patients completed the study program without 

any complications. The data obtained in both groups are 

shown in tables 1, 2 and 3. Graph Pad Prism 5 was used 

for data analysis. 

 

In this study, to analyze the effects on outcome measures, 

for VAS in group A and Lequesne in group B before and 

after exercises, Wilcoxon matched- Pairs test was used.  

For VAS in group B, Lequesne in group A and SF-36- 

mental component summary (MCS) scores and physical 

component summary (PCS) scores in group A and group 

B, before and after exercises, Paired t-test was used. 

 

To analyze the effects on outcome measures, VAS and 
Lequesne between group A and group B, Unpaired t-test 
was used and SF-36 - mental component summary and 
physical component summary, between group A and 
group B, Mann-Whitney U test was used. 
 

All values in both groups showed significant differences 

at end of intervention, as shown in table 2. However 

there was no difference between the groups at the end of 

intervention, as shown in table 3.  
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Table-1: Demographic data of patients 
Characteristics Group A Group B 

N 15 15 
Age in Years (Mean ± SD) 50.86 ± 5.39 50.46 ± 4.688 

Males 8 7 
Females 7 8 

Duration of onset of symptoms  
in Months (Mean ± SD) 

7.6 ± 1.6 8.0 ± 2.0 

 
Table-2: Mean Difference in outcome measures in Groups A and B 

Outcome Group 
Pre- 

Treatment 
Post- 

Treatment 
W- 

value 
p 

value 
VAS A 5.55 ± 2.76 2.76 ± 0.77 120 0.0007 
VAS B 5.8 ± 3.23 3.23 ± 0.80 12.81 < 0.0001 

Function A 10.7 ± 1.6 6.43 ± 1.6 21.29 < 0.0001 
Function B 10.86 ± 1.06 6.16 ± 1.23 120 0.0007 

PCS A 49.93 ± 2.21 65.47 ± 2.72 22.85 < 0.0001 
PCS B 51.85 ± 2.67 66.69 ± 2.33 30.02 < 0.0001 
MCS A 68.16 ± 4.81 68.73 ± 4.82 1.871 0.0824 
MCS B 66.69 ± 4.06 67.07 ± 4.30 1.293 0.217 

Values are in Mean ± SD 
 
Table-3: Mean differences in outcomes between groups A and B 
Outcome Group A Group B t- value p- value 

VAS 2.79 ± 0.55 2.56 ± 0.74 0.9180 0.3665 
Function 4.26 ± 0.77 4.7 ± 0.76 1.508 0.1427 

PCS 15.53 ± 2.63 14.84 ± 1.91 77.5 0.1465 
MCS 0.57 ± 1.18 0.38 ± 1.14 96 0.4659 

Values are in Mean ± SD 
 

Discussion 
 

The present study was done to see the effect of cycling 

versus walking, on activities of daily living and quality of 

life, in subjects with osteoarthritis of knee. Both groups 

received conventional physiotherapy as warm up 

exercises. Then Group A performed cycling exercise 

program and Group B did walking exercise program for 

30 minutes. Both the programs were followed by a cool 

down period of stretching exercises for bilateral 

tendoachillis and hamstrings. VAS, Lequesne and SF-36 

scores were documented for both groups. 

 
The main findings of the present study were that, 3 

weeks of aerobic exercises, i.e. cycling and walking, 

significantly reduce the pain, and improve physical 

function and physical component summary scores of 

quality of life in both the groups. Mental component 

summary scores of quality of life showed no significant 

difference in both the groups. Also there was no 

significant difference in these outcome measures 

between both groups. 

 
The study showed a considerable decrease in VAS scores 

in Group A and Group B. This is in accordance with the 

study done by Brosseau L et al[12] and Bruce B et al[29] 

which showed that pain and morbidity associated with 

aging can be reduced by participating in regular aerobic 

activity. According to Ettinger et al[30], aerobic exercises 

of moderate intensity can raise the pain threshold, 

improve energy level, lessen depression, improve 

physical self-concept, and belief in self-efficacy, and thus 

reduce pain by triggering the release of endorphins. Once 

these hormones enter the bloodstream; their two-fold 

effects are thought to act for several hours – the first is 

relief of pain and second is a sense of euphoria. 

 
The present study showed statistically significant 

improvement in Lequesne index scores for function i.e. 

pain, maximum distance walked, and activities of daily 

living in both groups A and B. This is in accordance with 

the study done by Penninx BW et al[31] which shows that 

incidence of loss of ADL was significantly lesser in the 

group who had performed aerobic exercises. The study 

also showed that aerobic exercise may be an effective 

strategy for preventing ADL disability, and consequently 

may prolong older persons’ autonomy. 

 
The symptoms of pain, morning stiffness of short 

duration and physical dysfunction in the activities of 

daily living, can have an effect on many aspects of health, 

affecting quality of life. Regular and moderate physical 

activity adapted to individuals' life-styles and education, 

and joint protection strategies, has been advocated as 

management. A study done by Dias RC et al[32] shows that 

there is significant improvement in physical function, 

and decrease in OA symptom severity measured by 

Lequesne Index, with any form of physical activity.  

According to Ettinger et al[30] and Brandt et al[9], physical 

activity may break the vicious circle often found in these 

patients, that may include deterioration of aerobic and 

muscular fitness, flexibility, proprioception, and balance, 

development of cardiovascular risk factors, depressive 

mood, lack of self-confidence and initiative, decreasing 

capacity for activities of daily living, increasing 

dependency, and development of comorbidities. 

 
The present study showed statistically significant 

improvement in SF-36 PCS component scores in both 

groups A & B. This is in accordance with the other studies 

done by Thorstensson CA et al[33], Dias RC et al[32], Pennix 

BJH et al[31], Multani NK[7] and Fransen et al[34], which 

show that there is statistically significant improvement 

in physical component summary scores of quality of life 

in the experimental groups, compared to control groups 

in subjects with osteoarthritis. This improvement could 

be seen as a direct result of pain reduction, improved 

physical function, and decreased ADL disability – and 

thus overall improved the Quality of life. 
 

The present study showed that there was no difference 

in SF-36 MCS component in both groups A and B. This 
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could be due to a short experimental period (3 weeks) of 

the present study. This is in accordance with the study 

done by Dias RC et al[32], which shows that there is no 

improvement in the emotional domain of SF-36, even 

after the 6 months of intervention. 

 

There was no statistically significant difference in VAS, 

Lequesne Index scores and PCS and MCS scores of SF-36 

between Group A (Cycling group) and Group B 

(Treadmill group). This can be explained by the fact that 

cycling and walking both are equally effective as aerobic 

exercises in improving pain, ADL and quality of life in 

subjects with OA knee. There are no additional effects of 

cycling and walking over each other, as well as no side 

effects of cycling or walking. 

 

The clinical implications of the study are that aerobic 

exercises should be incorporated into an exercise 

program for subjects with osteoarthritis of knee for 

reduction in pain and improvement of physical function 

and quality of life. 

 

Limitations of this study are as follows. The study was 

conducted for a short period i.e. 3 weeks and patello-

femoral, tibio-femoral and tri-compartmental arthritis 

differentiation was not done. Future research can be 

done to see long term effect of cycling and walking on 

pain, activity of daily living, and quality of life in subjects 

with OA knee. 
 

Conclusion 
 
Cycling and walking both are effective in treating 

subjects with OA knee, and there is no difference in the 

effect of cycling and walking. 
 

References 
 

1. Kisner C, Colby LA. Therapeutic Exercise: Foundation and 
Techniques, 5th edi. Philadelphia: F.A. Davis; 2007. p. 314.  

2. Chopra A, Patil J, Bilampelly V. The Bhigwan (India) COPCORD: 
Methodology and first information report, APLAR. J 
Rheumatol1997;1:145-54. 

3. Chopra A, Patil J, Bilampelly V, Relwane J, Tandle HS. Prevalence of 
rheumatic disease in rural population in Western India: A WHO-
ILAR-COPCORD study. J Assoc Physicians India 2001;49:240-6. 

4. Mahajan A, Jasrotia DS, Manhas AS, Jamwal SS. Prevalence of 
major rheumatic disorders in Jammu. JK Science 2003;5:63-6. 

5. Martin JA, Buckwalter JA. Aging, articular cartilage chondrocyte 
senescence and osteoarthritis. Biogerontology 2002;3:257-64. 

6. Brandt KD, Dieppe P, Radin E. Etiopathogenesis of Osteoarthritis. 
Med Clin N Am 2008;93:1–24.  

7. Multani NK. The changing role of Physiotherapists in the 
management of osteoarthritis knee, “Physiotherapy”. The Journal 
of The Indian Association of Physiotherapist 2005;1:15-20.  

8. Minor MA, Hewett JE, Webel RR, Anderson SK, Kay DR. Efficacy of 
physical conditioning exercise in patients with rheumatoid 
arthritis and arthritis and osteoarthritis. Arthritis Rheum 

1989;32:1396-405. 
9. Philbin EF, Groff GD, Ries MD, Miller TE. Cardiovascular fitness 

and health in patients with end-stage osteoarthritis. Arthritis 
Rheum 1995; 38:799-805.  

10. Ries MD, Philbin EF, Groff GD. Relationship between severity of 
gonarthrosis and cardiovascular fitness. Clin Orthop 
1995;313:169-76. 

11. Majani G, Giardini A, Scotti A. Subjective impact of osteoarthritis 
flare-ups on patients' quality of life. Health and Qual of Life 
Outcomes 2005;3:14.  

12. Brosseau L, Pelland L, Wells G, Macleay L, Lamothe C, Michaud G, 
Lambert J, et al. Efficacy of Aerobic Exercises For Osteoarthritis 
(part II): A Meta-analysis. Physical Therapy Reviews 2004;9:125-
45.  

13. Byrne NM, Hills AP. Relationships between HR and VO2 in the 
obese. Med Sci Sports Exerc 2002;34:1419–27. 

14.  Barlow CE, Kohl HW 3rd, Gibbons LW, Blair SN. Physical fitness, 
mortality and obesity. Int J Obes Relat Metab Disord 1995;19:S41-
4.   

15. Salvadori A, Fanari P, Fontana M, Buontempi L, Saezza A, Baudo S, 
et al. Oxygen uptake and cardiac performance in obese and 
normal subjects during exercise. Respiration 1999;66:25-33.   

16. Ford ES, Moriarty DG, Zack MM, Mokdad A, Chapman DP. Self-
reported body mass index and health-related quality of life: 
findings from the Behavioral Risk Factor Surveillance Survey. 
Obes Res 2001;9:212–31.  

17. Fontaine KR, Barofsky I. Obesity and health-related quality of life. 
Obes Rev 2001;2:173–82. 

18. Heo M, Allison DB, Faith MS, Zhu S, Fontaine KR. Obesity and 
quality of life: mediating effects of pain and comorbidities. Obes 
Res 2003;11:209–16.  

19. National clinical guideline for care and management in adults: 
Osteoarthritis. The National Collaborating Centre for Chronic 
Conditions. London: Royal College of physicians, 2008. 

20. Mangione KK, McCully K, Gloviak A, Lefebvre I, Hofmann M, Craik 
R.  The effects of high-intensity and low-intensity cycle ergometry 
in older adults with knee osteoarthritis. J Gerontol A Biol Sci Med 
Sci 1999;54:M184-90.  

21. Ericson MO, Nisell R. Tibiofemoral joint forces during ergometer 
cycling. Am J Sports Med 1986;14:285-90.  

22. Kovar PA, Allegrante JP, MacKenzie CR, Peterson MG, Gutin B, 
Charlson ME. Supervised fitness walking in patients with 
osteoarthritis of the knee. A randomized,               controlled trial. 
Ann Intern Med 1992;116:529-34.  

23. Averbuch M, Katzper M. Assessment of Visual Analog versus 
Categorical Scale for Measurement of Osteoarthritis Pain. J Clin 
Pharmacol 2004;44:368-72.  

24. Tiplady B, Jackson SH, Maskrey VM, Swift CG. Validity and 
sensitivity of Visual Analogue Scale in Young and Older Healthy 
Subjects. Age Ageing 1998;27:63-6.  

25. Bijur PE, Silver W, Gallagher EJ.  Reliability of Visual Analogue 
Scale for Measurement of Acute Pain. Acad Emerg Med 
2001;8:1153-7.  

26. Lequesne M, Mery C, Samson M, Gerard P. Indexes of severity for 
osteoarthritis of the hip and knee. Validation value in comparison 
with other assessments. Scand J Rheumatol Suppl 1987;65:85-9.   

27. Lequesne M. Indices of severity and disease activity for 
osteoarthritis. Semin Arthritis Rheum 1991;20:48-54.   

28. Kosinski M, Keller SD, Ware JE Jr, Hatoum HT, Kong SX. The SF-36 
Health Survey as a generic outcome measure in clinical trials of 
patients with osteoarthritis and rheumatoid arthritis: relative 
validity of scales in relation to clinical measures of arthritis 
severity. Med Care 1999;37:MS23-39.  

29. Bruce B, Fries JF, Lubeck DP. Aerobic exercise and its impact on 
musculoskeletal pain in older adults: a 14 year prospective, 
longitudinal study. Arthritis Res Ther 2005;7:R1263-70.  

30. Ettinger WH, Burns R, Messier SP, Applegate W,  Rejeski WJ, 
Morgan T, et al. A randomized trial comparing aerobic exercise 
and resistance exercise with a health education program in older 
adults with knee osteoarthritis: the fitness arthritis and seniors 
trial (FAST). JAMA 1997;277:25-31. 

31. Penninx BJ, Messier SP, Rejeski WJ, Williamson JD, DiBari M, 
Cavazzini C, et al. Physical Exercise and the Prevention of 



 
Megha S Sheth, et al. Effect of cycling versus walking in osteoarthritis 

  1397 International Journal of Medical Science and Public Health | 2014 | Vol 3 | Issue 11 

 

Disability in Activities of Daily Living in Older Persons With 
Osteoarthritis. Arch Intern Med 2001;161:2309-16.  

32. Dias RC, Dias JM, Ramos LR. Impact of an exercise and walking 
protocol on quality of life for elderly people with OA of the knee. 
Physiother Res Int 2003;8:121-30.  

33. Thorstensson CA, Roos EM, Petersson IF, Ekdahl C. Six-week high-

intensity exercise program for middle-aged patients with knee 
osteoarthritis: a randomized controlled trial [ISRCTN20244858]. 
BMC Musculoskelet Disord 2005;6:27. 

34. Fransen M, McConnell S, Bell M. Therapeutic exercise for people 
with osteoarthritis of the hip or knee. A systematic review. J 
Rheumatol 2002;29:1737-45.   

 
Cite this article as: Sheth MS, Thakkar M, Vyas NJ. Effect of Cycling versus Treadmill Walking on function and quality of life in patients with 
osteoarthritis of knee. Int J Med Sci Public Health 2014;3:1393-1397. 
Source of Support: Nil 
Conflict of interest: None declared 

 


