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Introduction:
Osteoarthritis (OA) of knee is the most preva-
lent chronic joint condition.1,2 Its prevalence 
in Pakistan is between 25% to 28%.3 In India 
and Bangladesh it is reported to be 5.78% and 
10.20% respectively.4,5  It is a degenerative joint 
disease caused by progressive loss of articular 
cartilage leading to a variety of sign and symp-
toms including pain, joint eff usion, stiff ness, in-
stability and decreased range of movement.6 It 
is strongly associated with ageing,7 obesity and  
with heavy occupational activity.8 It leads to 
the decrease in activities of daily living (ADL) 
in elderly dependent population of the society. 
Th e mainstay of osteoarthritis knee treatments 
comprises of physical therapy, medications and 

surgery. Physiotherapy (especially quadriceps 
exercises) plays an important role and it is highly 
recommended by American College of Rheu-
matology (ACR) in the conservative treatment 
of osteoarthritis knee.9,10  

Th ere are three types of basic quadriceps exer-
cise: isotonic, isokinetic, and isometric exercise. 
Of these isometric exercise might be the most 
appropriate and easy to understand by the pa-
tients. It can be safely performed at home to rap-
idly improve strength.11 Further, isometric exer-
cise causes the least intraarticular infl ammation, 
pressure, and bone destruction. Line et al and 
Bennel et al confi rmed by systemic reviews that 
quadriceps strengthening may improve pain, 
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function and quality of life.12,13

Th e aim of this study was to examine the as-
sociations between quadriceps isometric and 
strengthening exercise and knee pain, stiff ness 
and disability in a community derived popula-
tion.

Material and Methods:
All adults’ patients att ending the outpatients 
department of the aforesaid hospitals, between 
March 1, 2018 and March 31, 2019; suff ering 
from mild to moderate osteoarthritis of knee 
joint’ were eligible to participate in the study. 
Participation required giving informed consent 
to record data regarding their medical history, 
treatment and follow-up. For inclusion par-
ticipant should be a diagnosed case of primary 
osteoarthritis of knee joints with radiologi-
cal evidence of grade 3 or less on the Kellgren 
Lawrence scale.14 Participants age were between 
40–65 years with unilateral or bilateral knee in-
volvement. Th ose participants were excluded 
who had any deformity of the knee, hip or back, 
any type neuropathy, received any intra-articular 
injection within the previous 6-months, and re-
ceived physiotherapy treatment in the past six 
months. Patients who met the inclusion criteria 
were randomly assigned to one of two groups 
(Fig. 1).

All the participants in the group I performed 

exercises (isometric quadriceps and quadriceps 
strengthening) as well along with non-steroidal 
anti-infl ammatory drugs. Th e participants of 
group-II received non-steroidal anti-infl amma-
tory drug therapy only. Th e participants in the 
group-I performed the following sets of exercise 
for 4 weeks, fi rst two weeks under supervision 
of physiotherapist, followed by home program 
for next 4 weeks. All exercises were performed 
in sets of 10 repetitions; up to 3 times a day.

Isometric Quadriceps Exercise: Patients sit on 
the fl oor with leg straight out. A rolled up towel 
was put beneath the knee. Th ey were instructed 
to maximally tighten their thigh muscles by 
pressing their knee and hold the contraction for 
5 seconds, then rest up to 10 seconds. 

Quadriceps Strengthening Exercise: Patients 
sit in a chair with leg hanging down. Th ey were 
asked to straighten their legs and hold for 5 sec-
onds. Th en lower their legs and rest for up to 10 
seconds.

Th e fi ndings were recorded at fi rst visit and fol-
low up was done twice weekly for eight weeks. 
Th e parameters (improvements in pain, stiff ness 
and physical function) used for comparing the 
treatment are Visual Analogue Scale (VAS) and 
reduced Western Ontario and McMaster Os-
teoarthritis Index (WOMAC).15 Th e numerical 
data were analyzed statistically by SPSS.

Results:
A total of 110-subjects were eligible for the 
study. 10-patients refused or lost to follow up, so 
were excluded. 100-participants were enrolled 
in the study, with 50-subjects divided in each 
group, randomly using convenience sampling 
technique. Aft er recording the demographic 
details, medical histories; radiographs of the 
aff ected knee in standing position were taken. 
Th ese variables showed no signifi cant diff er-
ence between the two groups (p>0.05). Th e 
participants demographic att ributes including 
age, weight, height and BMI index were shown 
in Table-I.

Table 1: Demographic att ributes including age, weight, height and BMI index

Characteristics Group-I n=50 Group-II n=50
Age (M/F) 50 (2.0)/48 (1.5) 52 (2.5)/ 49 (2.0)

Sex  ( Male/ Female) 20/30 18/32

Body Mass Index (BMI) 26 (2.2)/29 (1.9) 27 (1.1)/ 28 (1.2)

Table 2: Comparative improvement between Group I and Group II ( Pain, Stiff ness and Func-
tional status by VAS and reduced WOMAC index)

Groups
Baseline 
mean (SD)

Sixth Week
mean (SD)

Diff erence
Mean (SD) Variables

Group I 7.05 (0.86) 2.24 (0.76) 4.81 (0.10) Visual Analogue Scale 
(VAS)Group II 6.95 (1.11) 5.24 (0.88) 1.71 (0.23)

Group I 23.71 (3.42) 7.05 (2.33) 15.56 (1.09) Western Ontario and Mc-
Master Osteoarthritis Index  
(WOMAC)

Group II 23.52 (4.43) 17.05 (4.30) 5.47 (0.13)
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Th ere was marked improvement aft er treatment 
in both the groups comparison between two 
groups (p=0.001). At fi rst visit there is no sig-
nifi cant diff erence between two groups. More 
improvement was found in group-I (physio-
therapy group) than group-II (drugs only) at 6th 
week and they maintain improvement on visit at 
8th week.

Aft er the 6-weeks treatment period the mean 
(SD) signifi cant improvement of pain on Visual 
Analogue Scale (VAS) of group-I and group-
II were noted (4.81 and 1.71). At the end of 
6 weeks treatment period the mean (SD) im-
provement in WOMAC score in group-I and 
group-II were calculated to be 15.56 (1.09) and 
5.47 (0.13) respectively as shown in table-II

Discussion:
Th e aim of the study was to assess whether iso-
metric quadriceps and quadriceps strengthen-
ing exercises has positive eff ect in osteoarthritic 
knee. Th e results of the study showed that the 
6-weeks isometric and strengthening exercise 
programs brought about a signifi cant reduction 
in pain, stiff ness and improvement in function. 
Th e fi ndings are consistent with the fi ndings of 
earlier researchers.16,17 Kaya ME et al18 Alghadir 
AH et al19 and Xie Y et al20 noted the same ben-
efi cial eff ects of quadriceps exercise programs 
on pain and functional improvement.

It is well versed facts in the literature that quad-
riceps strength has been found to be the single 
most important predictor of osteoarthritic 
knee.21 Th e strong quadriceps muscles maintain 
the joint alignment and spread the impact force 
on a wider area. So in the study population re-
duction in pain and functional improvement 
may be linked to quadriceps muscle strength.22,23

It is noteworthy that the benefi cial eff ects of this 
short term exercise programs have many con-
founding factors: eff ect of decrease weight due 
to exercise, release of endorphins during exer-
cise, eff ect of att ention during exercise in elderly 
population and role of improvement in cardio-
vascular capacity.24,25 A large parametric studies 

are needed to consolidate these fi ndings.

Conclusion:
We conclude that the 6-week of isometric and 
quadriceps strengthening exercise program for 
patients with knee osteoarthritis showed benefi -
cial eff ects on quadriceps muscle strength, pain, 
and function but future studies are needed with 
larger subject sample to confi rm this fi nding.

Limitation of the study: Th e sample size was 
small. 
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