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ABSTRACT
Introduction: Osteoarthritis of knee is a most common degenerative joint disease.
Exercise programmes have been shown to be effective when patients are closely
supervised by physiotherapists; however, data are lacking on the efficacy of an
unsupervised home based exercise regimen in subjects with osteoarthritis of knee.
Materials and Method: An experimental study was carried out to compare supervised
exercise program and home based exercise program in osteoarthritis of knee joint. A
convenient sample of 60 subjects with unilateral osteoarthritis of knee joint, age
between 45 and 55 years of both sexes were divided in to supervised exercise group
(Group-A) and home based exercise group (Group-B). Group-A was receiving
exercises under the supervision of physiotherapist at outpatient department of
Physiotherapy College and Group-B was doing exercises at home following a specially
designed exercise pamphlet. Numeric Pain Rating Scale and Western Ontario and
McMaster universities Index were used as outcome measure before and after two
months of intervention.
Results: There was a significant decrease in pain and also significant improvement in
physical function (p<0.001) in subjects with knee osteoarthritis who received
supervised exercises and home based exercises. Both are effective in treatment of
osteoarthritis of knee joint.
Conclusion: The results of this study indicate that both supervised exercise programme
and home based exercises are effective in alleviation of pain and improving physical
function in osteoarthritis of knee joint.
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softening and disintegration of articular
cartilage accompanied by new growth
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of cartilage and bone at the joint
margins and capsular fibrosis.! Disease
resulting from uncoupling of the
balance  between the cartilage
degeneration and regeneration.
Osteoarthritis contributes greatly to
disability in the general population,
particularly in the elderly.>®> World
Health Organization estimated that it
accounts for 14.8 million disability
adjusted life years (DALYS) lost, with
80% percent of those afflicted having
some degree of limitation of movement
and 25% being unable to perform the
major activities of daily living. As the
incidence and prevalence of
osteoarthritis increase with age, the
DALYs lost due to this disease are
expected to increase by 40% by
2030.4°°

Generally the process of clinically
detectable osteoarthritis is irreversible
and typical treatment consists of
medication and other interventions
includes physiotherapy in majority.”®
Management of  osteoarthritis s
directed towards decreasing the
symptoms.

Physiotherapeutic treatment,
particularly exercise, has been part of
the management of knee osteoarthritis
for nearly a century and is the second
most frequently prescribed treatment
after oral medication.®'® There are
many barriers to the uptake of exercises
in population and two are of particular
importance: (1) Failure in the part of
medical practitioners to properly
recommend exercises to patients and
make appropriate referrals to exercise
professionals and (2) failure of patients
to comply with prescribed exercises

programs. Exercises are underused by
medical practitioners as a treatment
strategy for osteoarthritis.** Given the
large number of patients who choose to
exercise independently where many
failed to consult a professional
regarding the most appropriate exercise.
Thus, it is important to understand
prescribing exercises to patients and
potential benefits such exercises.
Recent  researchs'?!3141%16 has
provided a rationale for the use of
muscle rehabilitation as part of overall
treatment regimen for knee
osteoarthritis. Regular knee
strengthening and aerobic exercises
shows improvement in functional
ability, aerobic capacity & endurance
and reduce knee pain. However, the
most effective types and combinations
of exercise and dosage are unclear.
Various studies have examined the
effect of different home based exercises
in knee osteoarthritis.*"*81%%° Exercises
reduce pain and improve physical
function in patient with osteoarthritis
knee.!™  The need for cost
effectiveness throughout the health care
system emphasizes the importance of
knowing whether patients require
numerous Visits to a physical therapist
or whether they might receive a similar
benefit from a well-designed home
program. The purpose of this study is to
determine the effectiveness of a
treatment that included exercise under
supervision compared with an exercise
program performed at home for
osteoarthritis of the knee. Home based
exercises training require participants to
perform different exercises in home in
guidance with exercises booklet. The
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effects of unsupervised exercises are
still controversy and need to be proved.

MATERIALS AND METHODS
An experimental study was carried out
to compare supervised exercise
program and home based exercise
program in osteoarthritis of knee joint
at outpatient department of a
physiotherapy college. Ethical
clearance  was  obtained  from
institutional review  board. A
convenient sample of 60 subjects with
unilateral osteoarthritis of knee joint,
age ranging between 45 and 55 years of
both sexes were included in the study
after obtaining informed consent.
Subjects with lower extremity joint
replacement, post fracture stiffness,
ligament injury of knee joint and
secondary osteoarthritis were excluded.
Subjects were consecutively assigned in
to Group-A or Group-B i.e. first one to
Group-A and second to Group-B and so
on.

The subjects of both groups were
explained about the importance of
exercise. Subjects of Group-A were put
under supervision of therapist during
exercises in physiotherapy outpatient
department and also taught five joint
protection techniques. Subjects of
Group-B were advised to do the same
exercises at home with the help of
exercise pamphlet (Exercise Pamphlet
is printed in two pages of standard A4
size paper in both Vernacular
[Kannada] and English with diagrams
prepared for this study vide Annexure).
Exercises consist of  Quadriceps
strengthening exercise in lying and
sitting, Hamstring and VMO

Strengthening exercises and
proprioceptive training exercises with
five joint protection techniques as
follows,

1. Quadriceps strengthening exercise
in lying- Lie on your back with leg
straight at knees and arms at sides.
With a thick fold of 5-10” cotton
towel roll, subject was advised to
place under knee and to press it till
10 seconds. Relax. Repeat.

2. VMO strengthening exercise- Lie
on your back with leg straight at
knees and arms at sides. Rotate your
one leg outside, maintain this
position and receive your leg up
without bending your knee up to
60°. Hold it for 10 seconds. Lower
the leg as slowly as possible. Relax.
Repeat.

3. Hamstring strengthening exercise-
Lie on your abdomen and place
hands on your sides with knee
straight. Try to bend your knee at a
time as much as possible. Hold for
10 seconds. Straight the leg. Relax.
Repeat.

4. Quadriceps strengthening exercise
in sitting- Sit on chair or high stool.
Sit straight and try to straighten
your knee as high as possible. Hold
for 10 seconds. Lower the leg to
floor as slowly as possible. Relax.
Repeat.

5. Proprioceptive training exercise- Sit
on chair or high stool with leg
above the ground. Place a soft ball
under your feet and try to move the
ball in all direction in circular and
linear direction. Do it for 10
seconds. Relax. Repeat.
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Joint protection techniques

Avoid crossed leg sitting.

Avoid squatting.

Avoid prolonged standing.

Avoid prolonged walking.

. Avoid stair climbing.

Subjects of both the groups were
advised to do each exercise 10 times
with 10 seconds hold and 10 seconds
relaxation, once a day for six days in a
week for two months.

The outcome measures used were
Numeric Pain Rating Scale (NPRS) and
Western  Ontario and  McMaster
universities (WOMAC) Index; all
subjects of both groups were assessed
before and after two months of
intervention.

=

ok wn

RESULTS
The data collected were analyzed for
demographic variables and significance
by using SPSS-17 for windows.
Significance was tested by independent
t-test & paired t-test for NPRS and
Mann Whitney U-test & Wilcoxon
Signed Rank test for WOMAC index
with p < 0.05. Table-1 shows age and
sex distribution of both groups, the
Mean = SD for age in Group-A is
49.73+3.27 and group-B is 49.23+3.13.
Inter group comparison at baseline was
done by independent t-test for NPRS
shown in table-2. The Mean + SD for
Group-A is 6.60+£1.16 and Group-B is
6.28+1.07 with  p=0.26  proves
homogeneity of both groups before
intervention. Intra group comparison
was done by using Paired t-test shown
in table-3, the Mean = SD of post
treatment for Group-A is 5.38+1.11 and
Group-B is 5.01+£1.06 with p value <

0.001 for both groups confirms that
there is significant reduction of pain in
both groups after intervention. Table-4
shows post treatment comparison
between groups by independent t-test
with t=1.31 and p=0.19 proves no
significant difference between groups
after intervention.

WOMAC Index scores at baseline were
compared by Mann Whitney U test for
homogeneity shown in table-5. The
median for Group-A is 50 and group-B
is 52.5 before intervention in WOMAC
Index with p=0.569 and z=0.570 proves
the same. Intra group comparison was
done by Wilcoxon Signed Rank test for
both groups shown in table-6 with p
value is <0.001 indicating a statistically
significant improvement in physical
function in subjects with osteoarthritis
of knee after intervention. Table-7
shows post treatment comparison
between groups by Mann Whitney U-
test with z= 0.185 and p=0.853 proves
no significant difference between
groups after intervention.

DISCUSSION
Osteoarthritis is a  degenerative
progressive disorder. To answer the
question of optimal type, frequency,
and also dose of exercises, head to head
comparisons in which participants are
randomly assigned to receive different
exercises are highly needed. There was
numerous theories proposed
effectiveness of various exercises in
treatment osteoarthritis of knee.’*°
Physical therapy interventions might be
useful for the people with osteoarthritis
of knee, but for some of interventions
the effect is unclear. Exercises are
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considered as the mainstay in the
treatment of osteoarthritis of knee.
Many treatment modes have been
developed in the form of exercises,
orthosis, mobilization and
modalities.'***%

Some studies proved the effectiveness
of unsupervised exercises showing
small but significant reduction in knee
pain®* In this study supervised
exercises and home based exercises
were given with joint protection
techniques.

The result of this led to inference that
both supervised exercises and home
based exercises are effective in
reducing pain and improving physical
function in subjects with osteoarthritis
of knee, when given with proper
dosage. Numerous studies have come
up with effective home based exercises
in treatment of osteoarthritis of
knee.}" 181920 Although the dosage of
exercises  with  proper  guidance
provided additional benefits to the
subjects in the present investigation. It
would be useful to determine the long
term effectiveness of such interventions
in future studies. The result of this
study may be applied to a population
with secondary osteoarthritis of knee.
This study did not include long-term
follow up period, though exercises are
effective with long term benefits.>?
Other limitations of this study are
convenient sampling and inclusion of
both dominant and non dominant side.

CONCLUSION
This study concludes that home based

effective as supervised exercise
program in Physiotherapy outpatient
department in reducing pain and
improving  physical  function in
treatment of unilateral osteoarthritis of
knee joint.
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Table-1: Age & Sex distribution of subjects in both groups

Variables Group A Group B
Male 12 13
Female 18 17
Age (Mean = SD) 49.73+3.27 49.23+3.13
Table-2: Pre treatment inter group comparison of NPRS by independent t-test
Group Minimum | Maximum | Mean SD t p
A 4.20 8.80 6.60 1.16
B 4.60 8.70 6.28 1.07 1.13 0.26

Table-3: Pre and post treatment comparison of NPRS for both groups by paired t-

test
Groups Mean SD t p
A Pre treatment 6.60 1.16
Post treatment | 5.38 1.11 14.88 0.000
B Pre treatment 6.28 1.07
Post treatment | 5.01 1.06 15.08 1 0.000
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Table-4: Post treatment inter group comparison of NPRS by independent t-test

Groups | Minimum | Maximum | Mean SD tvalue | pvalue
A 3.20 7.50 5.38 1.11
B 3.00 7.20 5.01 1.06 1.31 0.19

Table-5: Pre treatment inter group comparison of WOMAC by Mann Whitney U-

test

Group Minimum Maximum Median | z p
A 40.00 62.00 50
B 39.00 68.00 525 0.570 | 0.569

Table-6: Pre and post treatment comparison of WOMAC Index for both groups
by Wilcoxon Signed Rank test

Groups Minimum Maximum | Median
A p
A Pre treatment 40.00 62.00 50 4,791 | 0.000
Post treatment 52.00 76.00 66
B Pre treatment 39.00 68.00 52.5 4,793 0.000
Post treatment 52.00 75.00 65.0

Table-7: Post treatment inter group comparison of WOMAC by Mann Whitney

U-test
Groups Minimum Maximum Median | z p
A 52.00 76.00 66.00 | 0.185 | 0.853
B 52.00 75.00 65.00
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ANNEXURE

ExcRrciSes FOR OsSTEOARTHRITIS OF KNEE

Name :

Age : Gender :

Occupation : Date of Examination :

1) Strengthening Exercises for knee in Lying :
(quadriceps strengthening exercises)

Lie on your back with knee straight & arms by the || Secmon nowm, IF - R,

. A iy Q7 o Y 4
sides. Roll a towel and make a thick fold of 5°-10”. f[z.omh s3IZIT), 5008 10 VoW, TTTN TR
Place this under your knees. Try to press the towel || =@, fous 61 08, @8, we 10 FBoBREIS

roll & maintain it for 10 sec. Relax for 10 sec. |[%808. 10 Z8omAvEsH Dmoms. T DT,
Relax - Repeat again SPa.

2) VMO Strengthening Exercises

Lie on your back with you leg straight at knees &
arms by your sides. Take a deep breath & relax.
Rotate your one leg outside, maintain this position
& receive your leg up without bending your knees
upto 60°. Hold it for 10 sec. lower the leg back to
floor as slow as possible.

Harmstring Strengthening Exercises :

/

Lie on your abdomen & place the hands on OO, IPFHNOX FOW), D, BRLOD e
your sides with knee straight. Try to bend one knee DO, 2.0 MO, STID WA, ZHhomne=sn

at a time as much as possible. Hold for 10 sec. 2RO, OB, KT ) 30 AT,
Straight the leg. Relax. Repeat again. After 1bout i 2 & 2
repeat with the other leg. SR8
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Excrcises FOR OSTEOARTHRITIS OF KNEE

4) Strengthening Excercise for knee in Sitting :
(quadriceps strengthening exercise in high sitting)

Sit on a high stool / chair comfortably with hands
by your side. Sit straight & try to strengthen your
knees as much as possible. Hold for 10 sec.
Lower the leg back to floor as slowly as possible.
Relax. Repeat again.

20T DITT BWeSFOD FeSS BTN F NI,
WOODYOR BYDERY, PO, JW, IeTY,
ABFTONTLD TOPSR. TZ, 10 FRoBNY JITk
HBOR. STI, ATITTON TN T2 TRA.

5) Exercise using ball for knee
(proprioceptive training) (High Sitting)

Sit on high stool / chair. with legs above the ground.
Place a soft ball under your feet & try to move it.
Try to move the ball in all direction in circular
& lenear direction. Relax. Repeat again.

LOTD BWFOH Heds ﬁwa&m% LESMAEE ﬁsé‘ps
HeOB. TTNY IR HTI0D WOBR, QL) SN

QL

? BOBI, PR DZODY SN, LTOSR. W TRA.

Joint Protection Technique :

Avoid crossed leg sitting :
PO, BRW DIBBRYWOTWD.

Avoid squating :
ROWNRTI, WNR AYLPT.

Avoid prolonged walking :
TR, SWOWLIDTT.

Avoid prolonged standing :
T, AQLIVTT.

Avoid stair climbing :
), WL TILTT.
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