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Introduction: Osteoarthritis of knee is a progressive joint disease which produces pain, inflammation and
destruction of joint which in turn leads to range of motion limitation and walking disabilities. Affection in
physical functioning is determined not only by just activities involving lower limb capacity but also by the
activities which require use of upper extremities. Hence in this study, 6MWD and no. of rings moved in 6
minutes were taken as an outcome measures for determining the exercise capacity. KOOS is a self-adminis-
tered questionnaire which was used in its cross culturally adapted format for determining the functional dis-
ability in patients.

Objectives: 1. To study correlation of exercise capacity with functional disability in patients with osteoarthritis
of knee. 2. To study correlation of upper limb exercise capacity with lower limb exercise capacity in patients
with osteoarthritis of knee.

Methods: Cross sectional, observational study including 30 patients of either gender having unilateral os-
teoarthritis of knee conducted in a tertiary care hospital.

Results: No. of rings moved in 6 minutes and global KOOS score showed no statistically significant correlation.
6MWD and global KOOS score showed no statistically significant correlation.  6 minute walk distance and 6
minute peg board ring test showed no statistically significant correlation.

Conclusion: The study suggests that there is no correlation of exercise capacity with functional disability in
patients with osteoarthritis of knee.  Also, there is no correlation found between upper limb exercise capacity
and lower limb exercise capacity in patients with osteoarthritis of knee.

KEY WORDS: Knee osteoarthritis, Knee pain, squat depth, functional disability, cardiorespiratory endurance,
Knee Injury and Osteoarthritis Outcome Score, Quality of life.
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mainly affects the elderly as elderly lose the
water retention ability more acutely and
produce proteoglycans which leads to
degenerative changes such as osteoarthritis.
Osteoarthritis is a progressive joint disease
which produces pain, inflammation and
destruction of joint which in turn leads to

Osteoarthritis is a chronic degenerative
disorder primarily affecting the articular
cartilage of synovial joint with eventual bony
remodeling and overgrowth at margins of the
joint. There is also progression of synovial
and capsular thickening and joint effusion.  It
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function and knee related quality of life [7]. It
evaluates both short term and long term
effects of knee injury. Scores are transformed
from 0 to 100 scale, 0 represents extreme knee
problems and 100 represents no knee
problems. It also has been cross culturally
adapted in Hindi and Marathi along with its
validation.
Future limitations in patients with osteoarthri-
tis of hip and knee have avoidance of physical
activities as a risk factor. In order to prevent
feared or actual pain, patients tend to avoid
physical activities which results in muscle
weakness. As osteoarthritis is frequently
activity related this strategy acts as adaptive
coping strategy. If this is continued till long
term then it is hypothesized that it might lead
to deterioration of muscle strength which will
in turn result in greater activity limitation [8].
There are studies available which shows that
cardiorespiratory endurance is affected in
patients with osteoarthritis of knee along with
reduction in their quality of life [9]. But there
are few studies which show relationship
between upper limb exercise capacity and
lower limb exercise capacity in osteoarthritis
of knee patients. 6MWT incorporates walking
for 6 minutes which is one of the painful
activities of daily living for patients with
osteoarthritis of knee. Thus the purpose of this
study was to find out the correlation of
exercise capacity with functional disability in
patients with osteoarthritis of knee and to
study correlation of upper limb exercise
capacity with lower limb exercise capacity in
patients with osteoarthritis of knee.

range of motion limitation and walking
disabilities. Symptoms of osteoarthritis of knee
such as pain and stiffness of joint, impaired
muscle strength of the limb, lead to restricted
locomotion activity and reduced quality of
life [1].
6 min walk test is a self-paced exercise testing
which assesses submaximal level of physical
functioning. Distance walked in 6 minutes
reflects functional capacity required for ADLs.
It is easy to perform and is better tolerated.
According to ATS guidelines, the distance
walked by patients on flat, hard surface quickly
in 6 minutes is measured and documented as
6 minute walked distance (6MWD). Global and
integrated response of all systems (cardiovas-
cular and pulmonary system, systemic and
peripheral circulation, blood, neuromuscular
units and muscle metabolism) instead of
specific information on function of each
different organ and systems. Submaximal
levels of exertion are required for performing
most activities of daily living thus 6MWD may
better reflect functional exercise level for daily
physical activities. It is also used as a
predictor of morbidity and mortality along with
being a one-time measure of functional
status of patients [2, 3].
Physical function is affected not only during
performing walking and stair climbing but also
while performing simple activities of daily
living which involve upper extremities. Either
supported or unsupported arm activities such
as combing hair, doing dishes, brushing teeth
shaving, putting things on overhead shelves
are important components of activities of daily
living. Literature has demonstrated that
metabolic demands are increased in healthy
adults with simple arm movements. 6 minute
peg board ring test mimics activities of daily
living which require unsupported arm function.
It is inexpensive and simple test which
assesses both arm function and endurance
[4-6].
Knee injury and osteoarthritis outcome score
(KOOS) is a self-administered questionnaire
which has 42 items and 5 separately scored
subscales which assesses pain, symptoms like
swelling and range of motion limitation,
activities of daily living, sport and recreation

The study was conducted in physiotherapy
department of TNM College and BYL Nair
Charitable hospital, Mumbai with:
Inclusion criteria:
1. Subjects of either gender between the ages
50 to 60 yrs.
2. Subjects having less than or equal to grade 2
osteoarthritis according to Kellgren and
Lawrence grading system.
3. Subjects with unilateral osteoarthritis.
4. Pain on VAS less than 7/10.

METHODOLOGY
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5. Subjects who were able to understand the pro-
cedure.
6. Subjects who were willing to participate in
the study.
Exclusion criteria:
1. Subjects with cardiorespiratory involvement.
2. Subjects with neurological involvement.
3. Subjects with any other musculoskeletal
involvement.
4. Subjects using walking aid.
The Institutional Ethical Committee of TNM
College and BYL Nair Charitable hospital,
Mumbai had approved the research protocol.
Design: Present study is Cross - sectional,
Observational study conducted in the
physiotherapy department of a tertiary care
hospital with 30 Patients with knee osteoar-
thritis, patients were recruited using the
convenient, periodic sampling technique.
Method: Patients coming in physiotherapy
department of TNM College and BYL Nair
Charitable hospital, Mumbai with diagnosed
osteoarthritis were selected according to the
inclusion and exclusion criteria. Written
consent was taken from the patients. The
purpose and procedure of the study was
informed to the patients in the language best
understood by them. Anthropometric data was
collected.
Patients were evaluated according to the case
record form. Patients were asked to perform 6
minute peg board and ring test. After 6 minute
peg board and ring test patients were
administered with KOOS questionnaire in the
language best understood by them. Patients’
choices of answer were marked accordingly
which required around 10 to 15 minutes and
also served as a rest period for the patients.
After 6 minute peg board and ring test patients
were given 10 to 15 minutes of a rest gap and
were asked to perform 6 minute walk test.
KOOS: Knee injury and osteoarthritis outcome
score (KOOS) is a self-administered question-
naire which has 42 items and 5 separately
scored subscales which assesses pain,
symptoms like swelling and range of motion
limitation, activities of daily living, sport and
recreation function and knee related quality

of life.[7] It evaluates both short term and long
term effects of knee injury. Scores are trans-
formed from 0 to 100 scale, 0 represents ex-
treme knee problems and 100 represents no
knee problems. It also has been cross cultur-
ally adapted in Hindi and Marathi along with
its validation.
6 minutes peg board and ring test: Subjects
were made to sit comfortably in the chair. Peg
board was mounted on the wall. Rings were
of 50gms weight each and there were 2 higher
and 2 lower pegs. Subjects were asked to move
as many rings as possible from one point to
the other point in given 6 minutes. Scoring was
done by the number of rings moved during 6
minute period. Oxygen saturation was measured
using SpO2 probe attached to the subject’s great
toe [5-7].

Fig. 1:  6 minute peg board and ring test
6 min walk test: It was conducted according
to the ATS guidelines. Target HR was calculated
for the subject by using the formula (Target
HR=resting HR+ (0.6 (HRmax – resting HR))
(HRMax = 206.9 – age × 0.67).  30 meter
walkway was measured by using a measuring
tape and the distance was demarcated by
cones. Before starting the test, subjects were
made to sit on the chair for 5 minutes
comfortably and their heart rate was recorded
by attaching a pulse oximeter to their index
finger. This was recorded as HR at rest.
Subjects were then asked to walk on a 30 meter
walkway for 6 minutes at a comfortable speed.
The distance covered by subjects was mea-
sured in laps. Termination criteria of the test
was if 1. Target Heart Rate was achieved 2.If
subject complained of fatigue and 3.If subject
wanted to terminate the test secondary to
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pain. Rate of perceived exertion was checked
using Modified Borg scale. [3] (R= 0.88 to 0.94,
validity= 0.71 to 0.82 good reliability and mod-
erate validity)

Fig. 2: 6 minute walk test.

Statistical analysis: All statistical analyses were
performed using the SPSS version 16.0 (IBM,
Armonk, NY, USA) for Windows. Alpha level
was set at 0.05 to control for Type I error, and
confidence interval was set at 95% for all
statistical analysis. As data did not pass
normality, Spearman r correlation test was
used.

The total no. of participants in the study was
30 out of which 20 were females and 10 were
males. The mean age of the participants in the
group was 53.60±2.93 with a mean BMI of
27.79±3.92.
In the study patients had mean ± SD of
distance walked in 6 minutes as 364.50 ± 32.75
meters and 281.87 ± 28.00 as the number of
rings moved in 6 minutes. Median for distance
walked in 6 minutes by patients in this study
was 360 meters and number of rings moved
in 6 minutes was 280. Using a spearman’s test
on the data we found no correlation(r = 0.109,
N = 30) between 6 minute walk distance and
global KOOS score. Using a spearman’s test on
the data we found no correlation(r = -0.102, N
= 30) between no. of rings moved and global
KOOS score. Using a spearman’s test on the
data we found no correlation (r = 0.101,
N = 30) between 6 minute walk distance and
no. of rings moved in 6 minutes.

RESULTS

DISCUSSION

Many factors such as emotional status of
patients, social participation by patients,
psychological well-being of patients, etc. play
an important role while the patients are
answering questions which may explain the
subjectivity of answers to the questions asked.

[10] Thus to avoid this factor 6MWT and 6PBRT
were assessed to evaluate energy expenditure
and exercise capacity of patients with osteoar-
thritis of knee.
Factors such as weight bearing pain, joint
instability sometimes mask patient’s
functional capacity since 6MWT incorporates
weight bearing activity and increased weight
bearing in turn increases pain [11]. Therefore
6 PBRT which uses involvement of upper limbs,
was used to assess exercise capacity in patients
with OA knee so that weight bearing pain
which is one of the symptoms of OA knee was
not the limiting factor in testing cardiovascu-
lar endurance [11].

KOOS is a self-reported questionnaire which
talks mainly about functional status of
patients with osteoarthritis of knee along with
quality of life. Mean global KOOS score of
patients in our study was 49.91% which
denotes around moderate affection in
patients’ lives due to osteoarthritis of knee.

CONCLUSION
In current study we found no correlation which
may be because the age group involved in the
study belonged to physically active
middle-aged adults and also pain experienced
by patients which is the main factor in
limiting lower limb exercise capacity was
moderate. This means that for current study
population general exercise capacity was
independent of the knee pain experienced by
patients.
In the current study we could not comment
on which exercise capacity was more affected
since we did not have normative values of
6PBRT. Thus, we found no correlation between
exercise capacity with fuctional disability in
patients with osteoarthritis of knee. Also, we
found no correlation between upper limb and
lower limb exercise capacity in patients with
osteoarthritis of knee.
Further research can be carried out with same
objectives in different age groups and with
people having a grade of >2 on K&L grading
system.
Further detailed studies can be carried out to
confirm our findings regarding the effect of
osteoarthritis of knee on overall exercise
capacity and cardiovascular endurance of
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patients. Also upper limb exercise energy
expenditure can be assessed in OA knee
patients.
Conflicts of interest: None
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