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ABSTRACT

Objectives: The objective of the study is to find the effect of circuit training on quality of life. To find the effect of conventional therapy (interferential 
therapy [IFT] and isometric exercise) and to find the effect of conventional therapy with or without circuit training in OA knee.

Methods: A total of 30 participants of 50-60 years of age, having osteoarthritis (OA) knee were recruited and allocated into two groups and treated 
with IFT, exercises, and circuit training for 4  weeks. Pre-  and post-intervention outcome were measured using Western Ontario and McMaster 
University OA Index (WOMAC) and visual analog scale (VAS).

Result: Both groups showed improvement, but there was an extremely significant improvement on VAS and WOMAC scales in the group treated with 
circuit training along with conventional treatment (IFT and isometric exercises).

Conclusion: From this study, we conclude that circuit training along with IFT and isometric exercises shows an extremely significant effect over IFT 
and isometric exercises alone in OA knee patients.
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INTRODUCTION

Osteoarthritis (OA) is a non-inflammatory degenerative disorder 
of joints characterized by progressive deterioration of articular 
cartilage and formation of new bone (osteophytes) [1]. Knee OA is 
a prevalent condition that contributes significantly to functional 
limitations and disability in older people. Physical impairments 
associated with knee OA include pain, loss of motion, and decreased 
muscle strength [2,3]. The individual of any age can be affected with 
arthritis; the usual age of onset is between 25 and 50 with a peak in 
the 40 and 50 seconds [4].

The prevalence of OA increases with age in both sexes, the Knee Joint in 
women is particularly susceptible to this insidious disease. OA is most 
frequent joint disease with the prevalence of 22-39% in India [5]. There 
are many reasons for the high prevalence of OA in India like popular 
squatting position in India, rising obesity, sedentary lifestyle, and poor 
diet are responsible for its high incidence [6].

LITERATURE REVIEW

Gabriela Hernandez-Molina, MD, MSc, Stephan Reichenbach, MD, Bin 
Zhang, PhD, Michael LaValley, PhD, and David T Felson MD, MPH. Effect 
of therapeutic exercise for hip OA pain: Results of a meta-analysis. This 
study shows the therapeutic exercise, especially with an element of 
strengthening, is an efficacious treatment for hip OA [7].

Sao Paulo Med J Vol. 129(4), Sao Paulo 2011. Effect on transcutaneous 
nerve stimulation (TENS) and interferential therapy (IFT) in a patient 
with nonspecific chronic low back pain: Randomized clinical trial. 
The results from this study showed that TENS and IFC had significant 
effects in relation to pain intensity reduction, disability improvement, 
and reduction of medication consumption, immediately after each 
electrotherapy session and after ten sessions, in comparison with 
the controls. However, no significant differences in these resources in 
relation to treating patients with nonspecific chronic low back pain 
were observed [8].

METHOD

Totally, 30 participants with OA knee willing to take treatment for 
4 weeks were recruited for the study. The subjects were screened and 
were put in either of the groups  Group A (circuit training, IFT, and 
exercises) and Group B (IFT and exercises) by simple random sampling 
with randomized allocation method. A  written informed consent 
was taken from each participant. Ethical Clearance was obtained 
from University’s Institutional Review Board. Inclusion criteria 
were both male and female subjects between 50 and 60 years of age 
symptomatically and radiologically diagnosed with Stage I and II OA 
knee fulfilling Altman and Colleague criteria for OA of the knee joint.

Exclusion criteria were other rheumatologic conditions, recent fracture 
around the knee, open wound or skin disease, secondary OA, lower limb 
deformities, osteoporosis, bone tumors, and previous knee surgeries.

Both groups were treated with IFT with the frequency of 4000  Hz. 
For the duration of 10 minutes for 4 weeks [9]. The exercise program 
included static quadriceps, static hamstrings exercises, and circuit 
training includes warm up for 5 minutes, repetition of walking, straight 
lunges, one leg balance, balance training using wobble board, for 
20 minutes/session, for 4 weeks, 3 times/weeks, 3 sets.

Outcome measure
Subjects in both groups were evaluated pre-  and post-treatment 
program using Western Ontario and McMaster Universities OA Index 
(WOMAC) scale and visual analog scale (VAS).

WOMAC scale
The WOMAC is used to assess patients with OA of knee using 24 items [10].

The VAS is used to assess pain in patients with OA of knee.

Statistical analysis
Statistical analysis for the present study was done manually as well 
as using the instruction statistics so as to verify the results obtained. 
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Various statistical measures such as paired t-test, unpaired t-test were 
used for this purpose.

Intragroup comparison (within the group) was analyzed statistically 
using paired t-test for WOMAC and VAS score, intergroup comparison 
(between group) was analyzed statistically using an unpaired t-test for 
WOMAC and VAS p<0.05 were considered statistically significant and 
p<0.0001 were considered statistically extremely significant.

RESULTS

A total of 30 participants were taken for study. The gender ratio 
of Group  A was 8:7  (8  males and 7  females) and Group  B was 
10:5  (10  males and 5  females) and was statistically not significant. 
Therefore, both groups are matched with respect to gender.

The age of the participants in the study was between 50 and 60 years. 
The mean age of the participants in Group A was 57.44±2.354 years, 
and the mean age of participants in Group B was 55.4±3.50 years. The 
difference in mean age of two groups was statistically not significant 
(p=0.1104). Therefore, both groups are matched with respect to age 
(Table 1).

The table also shows the comparison of mean and standard deviation 
(SD) of pre- and post-values of Group A and B. In the Group A, the mean 
VAS score on pre-intervention was 6.22±2.100 which was reduced to a 
mean of 1.933±0.8837 post sessions. The p value by paired t-test was 
found to be <0.0001 which is extremely significant.

In Group B, the mean VAS score on pre-intervention was 5.5±1.669 which 
was reduced to a mean of 3.8±1.612 post-interventions. The p value by 
paired t-test found to be <0.0001 which is extremely significant (Table 2).

The table also shows the comparison of mean and SD of pre-  and 
post-values of Group A and B. In the Group A, the mean VAS score on 
pre-intervention was 6.22±2.100 which was reduced to a mean of 
1.933±0.8837 post sessions. The p value by paired t-test was found to 
be <0.0001 which is extremely significant.

In Group  B, the mean VAS score on pre-intervention was 5.5±1.669 
which was reduced to a mean of 3.8±1.612 post-interventions. The 
p value by paired t-test found to be <0.0001 which is extremely 
significant (Table 3).

On comparing the pre-interventional values, the results between the 
two groups using unpaired t-test revealed that there was no statistically 
significant difference seen with p=0.3075. While on comparing the 
postsession values, the results between the two groups using unpaired 
t-test revealed that there was extremely significant difference seen with 
p=3.932.

The table shows a comparison of mean values and SD of VAS scores in 
Group A and Group B. The values were compared by applying unpaired 
t-test. Pre-treatment shows that there is no significant difference in 
the VAS scores (p=0.3075), whereas posttreatment shows extremely 
significant difference (p=3.932) (Table 4).

On comparing the precession values, the results between the two 
groups using unpaired t-test revealed that there was no statistically 
significant difference seen with p values of 0.5515. While on comparing 
the post-interventional values, the results between the two groups 
using unpaired t-test revealed that there was extremely significant 
difference seen with p values of 0.0004.

The table shows a comparison of mean values and SD of WOMAC scale 
scores in Group A and Group B. The values were compared by applying 
unpaired t-test. Pre-treatment shows that there is no significant 
difference in the WOMAC scores (p=0.5515), whereas post-treatment 
shows extremely significant difference (p=0.0004) (Table 5).

DISCUSSION

Reviewing various studies, it was analyzed that the use of ultrasound, 
IFT, TENS, isometric exercises were the lines of treatment accompanied 
by exercise program for OA of knee joint [8].

This study was undertaken considering all the mentioned points, and 
the aim of this study was to evaluate the effect of circuit training in OA 
knee joint. Based on the principal of circuit training, it involves series 
of exercise activities. At the end of the last activity, the individual starts 
from the beginning and again moves through the series. The series of 
activity is repeated several times.

Advantages of “circuit training”
The use of circuit training can improve both strength and endurance by 
stressing both the aerobic and anaerobic system. Many physiological 
changes can occur with circuit training in various systems such 
as cardiovascular, respiratory, and metabolic, It also helps in 
decreasing body fat, decrease in blood cholesterol level, increase heat 
acclimatization, increase in the strength of bone and ligaments and 
tensile strength of tendons [11].

The study was carried out, and the result was drawn using VAS and 
WOMAC score as the outcome measures. A total of 30 patients (18 males 
and 12  females), out of which 17 were right and 13 were left side 

Table 1: Baseline characteristics of participants

Variable Group A Group B
Sex Male=8 and Female=7 Male=10 and Female=5
Age (years) 57.4±2.354 55.4±3.501
Side affected Rt=8 and Lt=9 Rt=7 and Lt=6

Table 2: Intragroup comparison using paired t‑test

Groups Mean±SD p value Inference

Pre‑interventional Post‑interventional

Group A 6.22±2.1 1.933±0.8837 <0.0001 Extremely significant
Group B 5.5±1.669 3.8±1.612 <0.0001 Extremely significant
SD: Standard deviation

Table 3: Intragroup comparison for (WOMAC) using paired t‑test

Groups Mean±SD p value Inference

Pre‑interventional Post‑interventional
Group A 59.866±19.045 23.266±9.169 <0.0001 Extremely significant
Group B 55.733±18.510 41.933±15.586 0.0110 Statistically significant
WOMAC: Western Ontario and McMaster University OA index, SD: Standard deviation
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affected, diagnosed as unilateral OA knee. The age group was between 
50 and 60  years. Study place was Krishna College of Physiotherapy, 
Outpatient Department. Patients were evaluated and were divided into 
two Groups by convenient sampling with random allocation. Group A 
included 15 subjects treated with IFT and isometric exercises (static 
hamstrings, static quadriceps), circuit training. Group  B included 
15 subjects treated with IFT and isometric exercises (static hamstrings, 
static quadriceps).

A pre-treatment outcome measure using VAS and WOMAC scale was 
done [12]. The specific treatment protocol was followed as per the 
Group for 4  weeks, and the post-treatment outcome using VAS and 
WOMAC scale were documented accordingly. An exercise program was 
designed, and a proper ergonomic advice was given.

Intragroup comparison (within the group) was analyzed statistically 
using paired t-test for VAS, and WOMAC scale scores, intergroup 
comparison (between group) was analyzed statistically using unpaired 
t-test.

Intragroup comparison (within the group) was analyzed statistically 
using paired t-test for VAS and WOMAC scale scores. This shows that 
there is an extremely significant difference of Group A VAS (p≤0.0001) 
and WOMAC (p≤0.0001) and Group  B VAS (p<0.0001) and WOMAC 
(p=0.0110).

Intergroup comparison (between Groups) was analyzed statistically 
using unpaired t-test. This shows that pre-intervention there was 
no statistically significant difference seen with p values for VAS was 
0.3075 and for WOMAC was 0.5515. While on comparing the post-
interventional values, the results between the two groups using 
unpaired t-test revealed that there was extremely significant difference 
seen with p value for VAS was 0.0005 and for WOMAC was 0.0004.

In this study, an attempt was made to analyze the effect of IFT, circuit 
training, and exercises program in reducing pain improve strength in 
OA knee patients. This study was done to investigate the reduction 

of symptoms after the circuit training with conventional therapy in 
OA knee patients and its post-treatment evaluation in a standardized 
manner using VAS and WOMAC scale. The result shows extremely 
significant improvement with circuit training than conventional 
therapy alone.

The result of the current study shows that circuit training had extremely 
significant effect over conventional therapy in the management of OA 
knee joint both statistically and clinically.

CONCLUSION

Various conservative approaches are used in treating OA of knee joint 
such as ultrasound, TENS, IFT and exercises such as static hamstrings 
and static quadriceps. If we compare the effect of conventional 
treatment along with circuit training for the duration of 4 weeks, then 
it concludes that circuit training is found more effective in decreasing 
pain and improving the quality of life than using conventional therapy 
alone.

It is proved from this study that circuit training along with IFT and 
isometric exercises shows the extremely significant effect on OA 
patients than compare to IFT and static exercises and thus proving the 
alternate hypothesis.

FURTHER SCOPE

In the inclusion criteria patients with primary OA knee Grade I, II were 
selected where while taking other grades can also perform the study. 
Treatment time and sessions may be varied. Long-term follow-up may 
prove the efficacy of the treatment.
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Table 4: Comparison of pre‑ and post‑ VAS score between group

Groups Mean±SD

Pre‑interventional Post‑interventional
Group A 6.2±2.1 1.933±0.8837
Group B 5.5±1.669 3.8±1.612
p value 0.3075 0.0005
Inference Not significant Extremely significant
VAS: Visual analog scale, SD: Standard deviation

Table 5: Comparison of pre‑ and post‑ WOMAC score between 
groups

Groups Mean±SD

Pre‑interventional Post‑interventional
Group A 59.86±19.045 23.26±9.169
Group B 55.733±18.510 41.93±15.586
p value 0.5515 0.0004
Inference Not significant Extremely significant
WOMAC: Western Ontario and McMaster University OA index, SD: Standard 
deviation


