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Abstract---Background: Osteoarthritis is a degenerative joint disease,
occurring primarily in older person, characterized erosion of articular
cartilage, hypertrophy of the bone at the margins. Osteoarthritis is the
most common joint disorder among adults 45 to 80 years of age or
older, symptomatic disease occurs in approximately 12.1%
population. Method: A total number of 40 participants of age between
60 to 80 years were divided into 2 groups as group A and group B, in
which each group consist of 20 participants. The group A received
single leg mini-squat exercise with hot pack and IFT and group B
received straight leg raise exercise with hot pack and IFT for 15 days
(20 times twice daily).the number of exercises was increased by five
every two days so that by end of the program (15 day), the
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participants was performed 55 single leg MSE twice a day of group A
and 55 SLRE twice a day of group B. Result: The participants in the
two groups showed improvement after the treatment but there was
significantly more decrease in pain, increase muscle strength and
physical function among participants in single leg mini squat exercise
group when compared to SLRE. The p value for Single leg MSE group
for VAS was <0.001, for MMT was <0.005 and for KOOS-PS was
<0.001 obtained were statistically significant. Conclusion: This study
concludes that, Single leg MSE and SLRE were effective in reducing
pain, improving muscle strength and physical function score. After
comparison it showed that Single leg MSE was statistically more
effective for reducing pain, improving muscle strength and physical
function than SLRE group.

Keywords---osteoarthritis, single leg MSE, SLRE, pain, muscle
strength, physical function.

Introduction

Osteoarthritis is a most common musculoskeletal condition affecting the quality
of life of older adults. It is a chronic and degenerative joint disease primarily
affecting articular cartilage as well as soft tissue and is consider one of the most
common musculoskeletal disorders!. Radiographically and pathological changes
of OA are present in most persons over the age of 60 years. Because of knee joint
is weight bearing and contributes to ambulation, patient usually experience
functional limitations in activities of daily living?. It is second most common
public health problem causes functional impairment and reduces quality of life.
According to world health organization prevalence of OA is 22%-39% in India in
2019. Where 9.6% of male and 18% of female over 60 years. Males are affected
more than females below 45 years, while females are more affected after 45
years3. Most cases of osteoarthritis have no known cause are referred to as
primary osteoarthritis. Primary osteoarthritis is mostly related to ageing. It can
present as localized, generalized or as an erosive osteoarthritis®.

The secondary osteoarthritis causes by another disease or degenerative condition.
Osteoarthritis is second most common rheumatologic problem and most frequent
joint disease. OA leads to joint symptoms and signs which are associated with
defective integrity of articular cartilage in addition to relative changes in
underlying bone and its joint margint. The main clinical symptoms related by
patient with OA include pain, articular stiffness, crepitus, articular edema, joint
deformity, muscle weakness and decreased range of motions. Strength of
quadriceps musculature is one of the most intrinsic factor that has been shown to
affect the knee joint function®. There is increased risk of development or
progression of disease due to greater and uncontrolled loading on the joint;
therefore, quadriceps strength needs to be considered in the study of knee OA7.

The physiotherapy modalities commonly used include interferential current,
transcutaneous electrical nerve stimulation, exercises, cold therapy, acupuncture,
low energy laser and orthotic devices’. Primary goals for OA therapy are pain
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relief, maintenance of joint integrity, improvement in functional status, and a
decrease in deformity and instability®. The active exercises such as muscle
strengthening exercises have been found to be effective in reducing pain and
disability as well as in improving the quality of life and performance of functional
tasks in patients with knee OA. Exercises to improve muscle strength and joint
mobility often require a considerable commitment by patients over long periods of
time®. However, their efficacy has been proven as a previous study has found that
exercise had a small to-moderate effect on pain, quadriceps strength, and
physical function.

Straight leg raises and single leg mini-squats are very commonly prescribed to
increase the strength and control of the knee muscles. Straight leg raises as an
open kinetic chain exercise (OKCE) and are a movement with a free distal
extremity that improves the strength of the knee muscles and protects the knee
joint. Single leg Mini-squats as a closed kinetic chain exercises (CKCE) that target
only the knee joint and are performed under weight-bearing or simulated weight
bearing conditions with a fixed distal extremity!0. Straight leg raises increase knee
muscle strength and protect the knee without including the knee joint while
single leg mini-squats strengthen knee muscles by including the knee joint.
Therefore the purpose of the study was to investigate the effect of straight leg
raises and mini squats on patients with osteoarthritis knee in geriatric
population.

Material and Methods

A comparative design was chosen for the study. Approval from the institutional
ethical committee of Maharashtra Institute of Physiotherapy, Latur was obtained
before recruiting the participants. An informed consent was taken from all the
participants. Total Sample size was 40, Duration of intervention was 3 weeks.

Randomized = 40

l l

Group-A=20 Group-B=20
Analysed= 20 Analysed= 20

All the participants were selected from the Physiotherapy OPD of Maharashtra
institute of physiotherapy. The participants were selected according to inclusion
criteria and demographic data was collected. The purpose and treatment protocol
was explained to the participants and written informed consent was obtained
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from them. 40 participants, both genders, with the confirmed diagnosis of
unilateral osteoarthritis of knee (grade 2 and 3 on Kellgren-Lawrence scale) with
the age ranging from 60 to 80 years (14 males and 26 females), knee joint pain
greater than 7 on VAS, were included. The participants having recent history of
knee surgery, malignancy, tumors, lower limb deformity and currently on
analgesics were excluded from the study. The study participants were randomly
assigned by simple random sampling into group A and group B, 20 participants
each group, by an independent collaborator by using coin method. The outcome
measures assessed were pain by VAS!, quadriceps strength by MMT!2 and
KOOS-PS scale!3, which was reported to be valid and reliable for the assessment
and physical function disability with OA knee. The measurements were recorded
before the first treatment session and at the end of exercise program.

e Group A: received treatment with Single Leg MSE along with hot pack and
IFT.
e Group B: received treatment with SLRE along with hot pack and IFT.

IFT was conducted with following characteristics: 4 pole vector field method with
carrier frequency 4000Hz; beat frequency 80 Hz; frequencies 50-100Hz have been
reported as generally more comfortable than SHZ. The current intensity was
adjusted until the participant reported feeling a strong tingling sensation!4. Group
A Includes 12 females and 8 males and Group B includes 14 females and 6 males
Participant rated the 17 questions about physical function. Participant attended 5
treatment sessions each week for 3 weeks.

Group-A
Single Leg MSE (Mini Squat Exercise)

The participants in the Single leg MSE group followed an exercise program for
three weeks (20 times twice daily). The number of exercises was increased by five
every two days so that by the end of program (days 15), the participants
performed 55 Single leg MSE twice a day. To perform the single leg mini-squat,
the participant was asked to stand on the lower extremity to be exercised and
hold onto a stable surface using their hands, meanwhile the other lower extremity
was in 90 © hip and knee flexion. The participant was then ordered to flex the
extended knee 15-20° and hold this position for 3-4 seconds. Then they brought it
to full extension and remained in that position for 3-4 seconds rest!. The
measurements which included knee pain, quadriceps muscles strength and
physical function were performed before the first treatment session and at the end
of the exercise program.

Group-B
SLRE (Straight leg raise exercise)

The participants in the SLRE group were following an exercise program for three
weeks (20 times twice daily). The number of exercises was increased by five every
two days so that by the end of program (days 15), the participants performed 55
SLRE twice a day. To perform these exercises, the participant was in supine
position with their hip and knee flexed in both extremities while the soles of their
feet were on the treatment table. They were asked to extend one leg and hold it
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with an extended knee until 45° hip flexion for five seconds. Then they let it down
for a five second rest. The measurements which included knee pain, quadriceps
muscle strength and physical function were performed before the first treatment
session and at the end of exercise program!.

Statistical Analysis

Descriptive statistical data was presented in the form of mean +/- standard
deviation and mean difference percentages were calculated and presented. Paired
T test was performed to assess the statistical difference within the group for the
VAS, MMT and KOOS-PS (pain, strength and physical function) from the pre and
post values. Unpaired T test were performed to assess the statistical significant
difference between the groups for the pain, strength and functioning variables.
For all the statistical analysis, p<0.05 was considered as statistically significant.

Table 1.0
The table below shows the no. of male and female patients
GENDER NO OF PATIENTS
MALE 14
FEMALE 26

NUMBER OF PATIENTS

u MALE
u FEMALE

Figure 1.0. The graph below shows the distribution of male and female patients.
Results
Group-A: Comparison of pre and post test of VAS

Table 1.1
Group A (pre and post values of VAS)

MEAN SD t VALUE P-VALUE INFERENCE

PRE TEST 4.15 1.089 4.84 0.0001 Significant
POST TEST 1.3 0.571
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VAS
5 -
4 -
3
5 - = MEAN
msD
1 -t
0
PRE POST
B MEAN 4.15 13
mSD 1.089422831 0.571240571

Figure 1.1. Group A (mean and SD values of VAS)

The mean value of pre and post-test are 4.15 and 1.3 and standard deviation of
pre and post test is 1.089 and 0.571 and T value is 4.84 and P value is 0.0001, P
value suggest there is significant improvement between pre and post-test value in
Single Leg Mini Squat Exercises.

Group-B: Comparison of pre test and post test of VAS

Table 1.2
Group B (pre and post values of VAS)

MEAN SD t VALUE P-VALUE INFERENCE

PRE TEST 4.675 0.9497 1.95 0.06 Not Significant
POST TEST 1.45 0.6048

VAS
5 -
4.5 7
4 -
35 7
3 4
25 4
H MEAN
2 4
15 mSD
1 -
0.5 4
0
Pre Post
= MEAN 4.675 1.45
mSD 0.949722951 0.604805319

Figure 1.2. Group B (mean and sd values of VAS)
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The mean value of pre and post-test are 4.675and 1.45 and standard deviation of
pre and post-test is 0.9497 and 0.6048 the T test value is 1.95 and P value is
0.06. The P value suggests there is no significant improvement between pre and
post-test value of VAS in Straight Leg Raise Exercises.

Comparison of group A and group B (VAS)

Table 1.3
Comparison of Group A and Group B of VAS
MEAN SD t VALUE P-VALUE INFERENCE
Group A 1.3 0.5712 3.8 0.001 Significant
Group B 1.45 0.6048
VAS
1.5 -
1 —~
05 - B MEAN
mS
0
POST A POST B
B MEAN 1.3 1.45
ESD 0.571240571 0.604805319

Figure 1.3. Mean and SD values of group A and B of VAS

The mean value of group A and B is 1.3and 1.45 and standard deviation of group
A and B is 0.571 and 0.604. The T value is 3.8 and p value is 0.001, T and P
values of VAS suggest that there is significant improvement between group A and
not significant in group B, therefore group A is highly significant than group B.

Group A: Comparison of pre and post test of MMT

Table 2.1
Group A (pre and post values of MMT)
MEAN SD t VALUE P-VALUE INFERENCE
PRE TEST 3.75 4.9 2.11 0.04 Significant

POST TEST 0.4442 0.3077




S B N W s WU,

MMT

m MEAN

PRE

POST

= MEAN

3.75

4.9

msD

0.444261658

0.307793506

Figure 2.1. Group A (mean and SD values of MMT)
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The mean value of pre and post-test are 3.75 and 4.9 and standard deviation of
pre and post-test are 0.4442 and 0.3077 the T value is 2.11 and p-VALUE is 0.04.
The P value suggests that there is significant improvement between pre and post-

test value of MMT in group A.

Group B: Comparison of pre test and post test of MMT

Table 2.2
Group B (pre and post values of MMT)

MEAN SD t VALUE P-VALUE INFERENCE
PRE TEST 3.65 0.489 4.24 0.0005 Significant
POST TEST 4.7 0.4701
MMT
5
4 -
3
2 4
mSD
14
0
Pre Post
u MEAN 3.65 4.7
mSD 0.489360485 0.470162346

Figure 2.2. Group B (mean and SD values of MMT)

The mean value of pre and post-test are 3.65 and 4.7, the standard deviation of
pre and post-test is 0.489 and 0.470. T test value is 4.24 and p- value is 0.0005.
The P value suggests that there is significant improvement between pre and post-

test value of MMT in group B.
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Comparison between group A AND group B (MMT)

Table 2.3
Comparison between Group A and Group B of MMT
MEAN SD t VALUE P-VALUE INFERENCE
Group A 4.9 0.3077 9.8 0.005 Significant
Group B 4.7 0.4701
MMT
5 f
45 -
4
35 -
3 -
2.5 1 m MEAN
2 -
15 A D
14
05 -
0
POST A POST B
B MEAN 4.9 4.7
mSD 0.307793506 0.470162346

Figure 2.3. Group A and B (mean and sd values of MMT)

The mean value of group A and group B is 4.9 and 4.7 and Standard deviation of
group A and group B is 0.3077 and 0.4701, the T test value is 9.8 and p- value is
0.005. The P value suggest that there is significant improvement between group A
and group B, but group A is significant than group B.

Group-A: Comparison of pre and post test of KOOS-PS

Table 3.1
Group A (Comparison between Pre and Post)

MEAN SD t VALUE P-VALUE INFERENCE

PRE TEST 30.25 3.668 4.56 0.0002 Significant
POST TEST 10.55 2.480
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KOOS PS
35 -
30
25
20 1 BMEAN
15 -
10 -
PRE POST
= MEAN 3025 10.55
mSD 3668858094 2.430980282

Figure 3.1. Group A (Comparison between Pre and Post)

The mean value of pre and post-test are 30.25 and 10.55 and standard deviation
of pre and post-test are 3.668 and 2.480. The T value is 4.56 and p-VALUE is
0.0002. The P value suggests that there is significant improvement between pre
and post-test value in group A.

Group-B: Comparison of pre and post test of KOOS-PS

Table 3.2
Group B (Comparison between Pre and Post)
MEAN SD t VALUE P-VALUE INFERENCE
PRE TEST 31.3 4.953 3.86 0.001 Significant
POST TEST 12.2 2.504
KOOS PS
35 4
30 1
25 +
20 7
15 1 = MEAN
10 + D
s |
0
PRE POST
u MEAN 30.25 10.55
msD 3.668858994 2.480980282

Figure 3.2. Group B (Comparison between Pre and Post)

The mean value of pre and post-test are 31.3 and 12.2 and standard deviation of

pre and post-test are 4.953 and 2.504. The T value is 3.86 and p-VALUE is 0.001.
The P value suggests that there is significant improvement between pre and post-
test value in group B.
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Comparison between Group A AND Group B (KOOS-PS)

Table 3.3
Comparison between Group A and Group B
MEAN SD t VALUE P-VALUE INFERENCE
Group A 10.55 2.480 3.7 0.001 Significant
Group B 12.2 2.504
KOOS PS
14
12 -
10 -
g |
6 - N
a4
2 4
0
POST A POST B
u MEAN 10.55 12.2
msD 2.480980282 2.504732363

Figure 3.3. Group A and Group B (mean and SD values of KOOS-PS)

The mean value of group A and group B is 10.55 and 12.2 and Standard deviation
of group A and group B is 2.480 and 2.504, the T test value is 3.7 and p- value is
0.001. The P value suggest that there is significant improvement between group A
and group B, but group A is significant than group B.

Discussion

Osteoarthritis is most common cause of chronic pain in the general population. It
is progressive joint disorder characterized by gradual loss of cartilage.
Osteoarthritis is a chronic condition of joint; the most commonly affected is knee.
This is characterized by joint pain and in more advanced stage, joint deformities,
contracture and muscle atrophy leading to severe disability. It’s demonstrated
that quadriceps weakness is correlated with knee pain and other study indicated
that quadriceps plays a crucial role in maintaining knee stability and
functionality in patients with knee OA. Various types of exercises have been
commonly used and are effective non pharmacological treatment modalities for
patients with lower limb OA!5. A more recent study accentuated the fact that
exercise is the core component for the management of knee OA!6. The
strengthening exercises are effective for reducing pain and disability, improving
the quality of life?3, and slowing disease progression for all patients with OA, but
they are especially useful for patients with knee OA17.

The purpose of my study was to demonstrate the effectiveness of single leg mini-
squat and straight leg raise on pain intensity, muscle strength and physical
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function in patients with osteoarthritis knee in geriatric population. Both types of
exercise exhibit that they can be used to reduce pain and disease-related
functional losses in OA. The result of my study shows that p value for VAS of both
groups is 0.001, for MMT of both groups is 0.005 and for KOOS-PS of both groups
is 0.001 which is statistically significant. Straight leg raises increase knee muscle
strength and protect the knee without including the knee joint while single leg
mini-squats strengthen knee muscles by including the knee joint. According to
the literature, CKCE are more functional than OKCE because they occur in a
range of motion more closely corresponding to typical daily activities!8.

Bakhtiary and Fatemi found similar pain reduction and increased strength of the
quadriceps muscle in patients doing mini-squats compared with those performing
straight leg raises in the treatment of patellar Chondromalacia. They used
straight leg raises as an open kinetic chain exercise (OKCE) and mini-squats as a
closed kinetic chain exercise (CKCE) in their program targeting knee muscles?.
The CKCE exercises are more related to function than OKCE. A study on knee OA
included traditional physical therapy program in which participants either
performed straight leg raises or mini squats. They were aware of the exercise
barriers faced by OA patients; therefore they preferred to implement an exercise
protocol that consisted of only the two types of exercise, that is, OKCE and CKCE.
According to them mini-squats, a CKC exercise, could be viewed as being helpful
for strengthening quadriceps muscles and have advantage of providing functional
progression in patients with knee OA. On the other hand straight leg raises group
saw increase in strength of knee flexor muscle!.

A study showed that IFT stimulation provides better pain management by pain
gate mechanism!9. Nociceptor afferent fibers enters in the spinal cord via dorsal
root and makes synapse, 2" order neuron crosses the midline of spinal cord and
transmit information to higher center via lateral spinothalamic tract. Other
studies also showed significant improvement in VAS by application of IFT20. We
found an increase in knee extensor strength in single leg mini-squats and an
increase in knee flexor strength in straight leg raise group. Gravity may be a
reason for this. In straight leg raises, as leg is raised, knee flexors contract
eccentrically against gravity but in mini squats as the knee is bent, the knee
extensors contract eccentrically against gravity?21.

A study suggested that straight leg raises would be as effective as active knee
extension in developing quadriceps femoris muscle strength24. Although these
exercises are often given to strengthen the quadriceps muscle, especially the
vastus medialis, they also target hip flexors22. In a few studies in the literature,
straight leg raises were preferred as an exercise for hip joint, in one of those
studies the rectus femoris, iliacus, adductor longus and psoas muscles
demonstrated similar activity according to the electromyogram (EMG) analysis.
Moreover three muscles began to contract even before the psoas muscle, because
of bi-articular structure of rectus femoris part of quadriceps muscle, we preferred
straight leg raises. According to my result, single leg mini-squats are helpful for
strengthening quadriceps muscle and also providing functional progression than
straight leg raise therefore study shows that single leg mini-squats exercises are
more effective than straight leg raise exercises on reducing pain, and improving
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muscle strength and physical function in patients with OA knee in geriatric
population.

Conclusion

The present study concludes that, Single leg mini squats and straight leg raise
exercises both were effective in reducing VAS, improving MMT and KOOS-PS
score. After comparison between the two groups, it showed that group A i.e.
Single leg mini squats was statistically more effective for reducing pain, improving
strength and functional activities than Straight leg raise exercises in patients with
OA knee in geriatric population.
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