
 Int J Cur Res Rev   | Vol 13 • Issue 17 • September 2021 149

Effect of Lower Limb Exercises on Core Muscles in 
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INTRODUCTION

Low back pain is one of the commonest musculoskeletal dis-
orders, affecting up to 90% of people at some point in their 
lifetime. Up to 50% will have more than one episode of back 
pain.1 Low back pain (LBP) is not a specific disease, rather 
it is a symptom. 

Low back pain is a common disorder involving the muscles, 
nerves, and bones of the back which affects nearly 60-80% 
of people throughout their lifetime. The prevalence rate of 
low back pain is reported to be high as 84%, and studies 
have quoted that 11-12% of the population is being disabled 
by low back pain. A precise cause of mechanical back pain 
can be identified in only 5-15 % per cent of the time and the 
exact cause cannot be identified in 85-95% of the population.

Back pain is widely categorized into 2 types namely me-
chanical & non-mechanical. Mechanical pain is the general 
term that refers to any type of back pain caused by placing 
abnormal or increased or altered biomechanical stress over 
the stable spine. The high endurance muscles over the low 
back and core muscles and ligaments surrounding the spine 
provide the best protection against low back pain.3

The contraction of core muscles associated with the move-
ment of the lower limb has been shown to contribute to the 
maintenance of the position of the centre of mass over the 
base of support and the stability of affected joints.4 Agreeing 
with this model, several authors have identified contraction 
of the rectus abdominal muscle and the erector spinal mus-
cle in advance of upper-limb flexion and extension.5 This 
muscle activity, occurring before or shortly after the onset of 
activity of the prime mover of the limb, is referred to as feed-
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ABSTRACT
Introduction: Low back pain is a common health problem in human beings and about 5 to 15% will develop low back pain (LBP). 
The clinical Findings of LBP suggest that lumbar mobility is decreased and the recruitment order of core muscles is altered. In 
the literature, there is no data about the effect of core muscle strengthening in the chronicity (short duration, long duration) of 
LBP.
Aim: To find the effectiveness of lower limb exercises on core muscles in subjects with low back pain in reducing pain and im-
proving functional activities. 
Methods: 30 patients with low back pain were selected based on the inclusion and exclusion criteria. The subjects were divided 
into two groups namely Group-A & Group-B with 15 subjects in each group. Group-A subjects received Lower Limb Exercises 
and Interferential therapy, Group-B subjects received Traditional low back Exercises and Interferential therapy. The outcome 
measures are the Numerical pain rating scale (NPRS) and Oswestry disability index (ODI). The statistics of this study all the 
values were tabulated and statistically analyzed by using paired and unpaired t-test. 
Result: Student t-test analysis revealed a significant difference (p<0.0001) between the two groups in the parameter of the 
Numerical pain rating scale and Oswestry disability index. 
Conclusion: This study shows better improvement in improving Core muscles and decreasing pain Lower limb exercises Group 
A than Traditional low back exercises Group B in low back pain subjects.
Key Words: Core muscle, Lower limb exercises, Traditional low back exercises, Functional activities, Low back pain
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forward because it cannot be initiated by feedback from the 
limb movement.6 Recent evidence indicates that the lumbar 
multifidus muscle (MF)7 and transversus abdominis muscle 
(TrA) may be involved in controlling spinal stability. Impor-
tantlyfound that the transversus abdominis muscle contract-
ed before the other abdominal muscles when the trunk was 
loaded by applying a weight ventrally to a harness over the 
shoulders.8

Studies have evaluated only the feed-forward muscular re-
sponse to the upper-limb movement.9 Due to the anatomical 
proximity and functional interrelationship between the hip 
and spine.10 However, we evaluated the movement of the 
lower limb for a more appropriate investigation of the lum-
bar spine. But it has been studied that the evaluation of lower 
limb movement in a standing position is complex because 
the body is required to deal with two distinct challenges to 
postural equilibrium. The body deals with this challenge by 
shifting the weight over the other leg before the movement 
of the limb.11

In the 1990s, intensive strengthening exercises were high-
lighted.12 More recently, new evidence demonstrating the 
effect of the segmental stabilizing exercises has been emerg-
ing. The approach of the segmental stabilizing exercise is 
considerably different from the traditional strengthening ex-
ercises.13

The Core Strength below can be utilized as a preventative re-
habilitation program or if you are recovering from an injury. 
The program includes a strengthening section that should 
be done 3-4 times a week. The “core” is comprised of sev-
eral groups of muscles including the transversus abdominus, 
multifidus, diaphragm and pelvic floor muscles and their 
primary function is to work together to produce maximum 
stability in the abdominal and lumbar back region, as well as 
coordinate the movement of the limbs and spine. Therefore, 
it is important to learn how to effectively co-contract these 
muscles while performing these rehabilitation exercises.

The traditional physiotherapy modalities used for the man-
agement of low back pain include Interferential Therapy, 
Transcutaneous electrical nerve stimulation, short wave dia-
thermy, ultrasound and the exercise program selected for the 
rectus abdominus and oblique abdominal muscles. Interfer-
ential therapy is an electrotherapeutic modality used to treat 
pain. Interferential Therapy decreases musculoskeletal pain 
by increasing circulation, promoting efflux of pain-inducing 
chemicals from the site and bye gate control therapy.

The Oswestry Disability Index (ODI) is an index derived 
from the Oswestry Low Back Pain Questionnaire used by 
clinicians and researchers to quantify disability for patients 
with low back pain.14 The self-completed questionnaire con-
sists of components like the intensity of pain, lifting, ability 
to care for oneself, ability to walk, ability to sit, sexual func-

tion, ability to stand, social life, sleep quality and ability to 
travel. Each question is scored on a 5 point Linkert scale with 
the first level indicating the least amount of disability and 
the last level is scored 5 indicating the most severe disability. 
The scores for all questions answered are summed and mul-
tiplied to obtain the index ranging from 0 to 100. 

MATERIALS AND METHODS 

The study was conducted in Saveetha Medical college, 
Physiotherapy outpatient department, with study design as a 
Quasi-Experimental study after obtaining approval from the 
Institutional ethical committee (029/02/2017/IEC/SU). Sam-
pling method as systematic random sampling and a sample 
size of 30 subjects divided into two groups with 15 subjects 
in each group. subjects were included in the study based on 
the inclusion criteria as Both males and females are diagnos-
ing back pain with an age of 18 to 40 years and subjects were 
excluded from the study if there was any (a) History spinal 
surgeries, (b) Deformities of spine and lower limb pathology,  
(c) Tuberculosis (TB) spine patients,  (d) If they were treated 
due to other neurological problems, (e) They had acute in-
flammation, tumours and (f) if there were pregnant.

PROCEDURE

According to the inclusion and exclusion criteria before the 
study, the principal researchers explained the procedure to 
all the subjects and informed consent was obtained, using 
systemic random sampling30 subjects will be selected from 
Physiotherapy – outpatient department and will be allocated 
into two groups namely control and experimental group 15 
subjects in each group. After recruitment on eligibility, in-
formed consent will be obtained on explaining the treatment 
to be given. Group A experimental group - is treated with 
lower limb exercises combines with interferential therapy 
and it is termed as the experimental group. Group B control 
group is treated with traditional low back exercises combined 
with interferential therapy. The pain was measured on the 
Numerical pain rating scale (NPRS) and low back pain dis-
ability was assessed by the Oswestry disability index (ODI). 
The values were considered as the pre-test. After 4 weeks of 
treatment again pain is measured using the Numerical pain 
rating scale (NPRS) and low back pain disability is assessed 
using the Oswestry disability index (ODI) and the values ob-
tained were considered as post-test values.

Group-A: Lower Limb Exercises 15 subjects were includ-
ed in this group and each subject was positioned on the treat-
ment table. The interventional exercises given to this group 
are Bilateral straight leg raising, Dead bug, Prone flutters, 
Bird dog using 1kg weight cuffs, Pelvic bridging, Side plank 
and Knee hug.
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A.) Bilateral straight leg- raising: 

Patient position: Patient is supine lying with the hips at 50 
degrees and knees extended using with 1Kg weight cuff on 
both sides and lift leg bilateral.

B.) Bird Dog

Bird Dogs are an excellent way to strengthen multiple mus-
cles in the core. They not only target the abdominals but also 
challenge erector spinae along the spine, glutes.

Patient position: Activate your stomach muscles by getting 
onto your hands and knees so your low back flattens like a 
tabletop. Without allowing your pelvis to tilt, lift the oppo-
site arm and leg in the air with a 1kg weight cuff until each 
is fully extended. hold the position for 5 to 10 seconds and 
repeat with the opposite limbs.

C.) Dead Bug

This exercise targets the abdominal muscles to maintain core 
stability.

Patient position: While lying on your back, lift both legs in 
the air and bend your hips and knees to 90-degree. Squeeze 
your stomach muscles and instruct patients to keep their 
backs flat against the ground. Now gradually straighten one 
leg in the air using with 1kg weight cuff as you raise the 
alternate arm overhead. Then repeat with the opposite arm 
and leg.

D.) Prone Flutters
This exercise challenges the multifidus muscles in the low 
back which is referred to as the primary stabilizer of the 
spine. 

Patient position: Lie on your stomach with arms extended 
overhead. Lift right arm and left leg simultaneously in the 
air and use with 1kg weight cuff. Repeat with the opposite 
arm and leg.

E.) Pelvic bridging
Bridges activate several different core muscles including 
your gluteus maximus and transversus abdominus.

Patient position: The patient is in the hook-lying position, 
have the patient press the upper back and feet into the mat, 
elevate the pelvis, and extend the hips.

F.) Side Plank
Side planks target the oblique muscles and the gluteus Me-
dius, an important core muscle on the side of the pelvis.

Patient position: Lie on the right side with knees straight and 
legs stacked on top of each other. With the right elbow posi-
tioned under the shoulder, lift the body off the ground until 
the spine is straight and hold this position for 5 to 10 sec-
onds. Repeat the exercise on the left side.

G.) Knee hug
Patient position: Lie on back with legs extended and back 
straight. Keep hips level and lower down on the floor. Bend 
both knees and hugs the knees towards the chest, placing 
hands on the back of the thigh.

GROUP-B: Traditional low back exercises: 15 subjects 
were included in this group and each subject was positioned 
on the treatment table. The interventional exercises given to 
this group are traditional low back exercises.

These exercises are done and training up to four weeks with 
10 seconds (Hold & Relax) 10 repetitions maximum of each 
exercise, 3 sessions a week for four weeks. Interferential 
therapy patients of both groups were administered interfer-
ential therapy for 3 sessions a week for four weeks. The du-
ration of the treatment is 15 minutes. The placement of the 
electrode is in the low back region.

Outcomes measures are Numerical pain rating scale (NPRS) 
and Oswestry disability index (ODI) was taken before the 
intervention and after the end of the 4th week and considered 
as pre & post values. Statistically, results were obtained.

STATISTICAL ANALYSIS

The collected data was analyzed using descriptive and infer-
ential statistics. To all parameters mean and standard devia-
tion (SD) were used. Paired t-test was used to analyze sig-
nificant changes between pre-test & post-test measurements. 
An unpaired t-test was used to analyze significant changes 
between the two groups.

RESULTS 

The statistical analysis made with the quantitative data re-
vealed a significant difference between pre-test and post-test 
values of the Numerical Pain Rating Scale (NPRS) and Os-
westry disability index (ODI)

Pre-test and Post-test values of Group A
The pre-test mean value of NPRS is 8.20 with a standard 
deviation of 0.86 and the post-test mean value of NPRS is 
2.40 with a standard deviation of 0.51, this shows that NPRS 
scores are gradually increasing with the P-value (<0.0001) 
statistically significant.

The pre-test mean value of ODI is 76.67 with a standard de-
viation of 18.01 and the post-test mean value of ODI is 18.53 
with a standard deviation of 1.77, this shows that ODI scores 
are gradually increasing with the p-value (<0.0001).

Pre-test and Post-test values of Group B
The pre-test mean value of NPRS is 8.20 with a standard 
deviation of 0.86 and the post-test mean value of NPRS is 
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3.60 with a standard deviation of 0.83, this shows that NPRS 
scores are gradually increasing with the p-value (<0.0001) 
statistically significant.

The pre-test mean value of ODI is 82.40 with a standard de-
viation of 15.18 and the post-test mean value of ODI is 28.40 
with a standard deviation of 6.47, this shows that ODI scores 
are gradually increasing with the P-value (0.0001).

Comparison between NPRS and ODI for Groups 
A and B
The post-test mean value of the Numerical pain rating scale 
in Group-A is 2.40 with 0.51 and the post-test mean value 
of the Numerical pain rating scale in Group-B is 3.60 with 
0.83, this shows that Group-A is greater than Group-B with 
the p-value (<0.0001).

The post-test mean value of Oswestry disability index in 
Group-A is 18.53 with 1.77 and the post-test mean value of 
Oswestry disability index in Group-B is 28.40 with 6.47, 
this shows that Group-A is greater than Group-B with the 
P-value (<0.0001).

DISCUSSION

Chronic low back pain (LBP) is a serious global public 
health problem, which is considered to be the leading cause 
of absence from work and limitation of activity all over the 
world.15 The present study was conducted to study the effec-
tiveness of Lower limb exercises combined with Interferen-
tial Therapy in the treatment of low back pain by comparing 
with Traditional low back exercises combined with Interfer-
ential therapy. Both the treatment was done for 3days per 
week for four weeks. A numerical pain rating scale and Os-
westry low back pain disability index were used to measure 
the outcome. 

The current study rigorously tested Lower limb exercises 
to determine whether this exercise is effective in low back 
pain. The study results showed statistically and clinically 
significantly reducing low back pain. The stability of the 
spine is given by abdominal muscles. Therefore, rehabilita-
tion programs including low back exercises concentrating on 
strengthening the abdominal muscles combined with core 
stability and proprioception will reduce the risk of low back 
pain when performed regularly.

The basic physiology behind the importance of core mus-
cles strength followed by the exercises might be the postural 
mechanism.5 In the normal scenario when the lower limb 
muscles are moving the core muscle stabilizers have to sta-
bilize to the vertebral column particularly the lower lumbar 
spine and pelvis. Chari VR in 1986 stated that the EMG ac-
tivity of back muscle continuity firing until the lower limb 
movement took place, which clearly states when the lower 

limb exercises are performed the core muscles which are 
predominantly stabilizers, will always contract. Hence it is 
assumed that lower limb exercises will contribute to core 
muscle strength.

In theory, stated by Son. K et al in 1988 the trunk, hip, knee, 
and ankle joints are postural set muscles that always con-
tracted together to maintain posture. The activation of one 
group of muscle result co-activation of all the other group of 
muscles. Going by this concept the study hypothesizes have 
been strongly substantiated.

The mechanical benefit of lower limb exercises to strengthen 
core muscles is that subjects who have severe pain on spi-
nal movement can start performing the lower limb exercises 
which invariably result in the strengthening of the core mus-
cles. These also result in acceleration of the rehabilitation 
process, where the physiotherapists have the liberty of teach-
ing exercises from day one irrespective of pain.  

The patient had difficulty holding period exercises. The pa-
tient who is obese suffered from breathing difficulties during 
the exercises period. Even some of the risk factors like dia-
betes also influenced the patient during exercises where fa-
tigue is concerned. They were difficulty in doing some of the 
exercises which resulted in increasing the pain of low back.

The Core Strength below can be utilized as a preventative re-
habilitation program or if you are recovering from an injury. 
The program includes a strengthening section that should be 
done 3-4 times a week. The transversus abdominus, multi-
fidus, diaphragm and pelvic floor muscles work together to 
produce maximum stability in the abdominal and lumbar back 
region, as well as coordinate the movement of the arms, legs, 
and spine. Hence, it is important to learn to effectively co-
contract these muscles while performing rehabilitation. The 
traditional physiotherapy modalities used for the management 
of low back pain include IFT and the traditional low back ex-
ercise program selected for the rectus abdominus and oblique 
abdominal muscles. A Systematic Review and Meta-analysis 
concluded that Interferential Current Therapy is having a ben-
eficial effect in the management of musculoskeletal pain.16

So, this study is intended to find out the effects of lower limb 
exercises to core muscles in functional activities in low back 
pain. This study showed that Lower limb exercises had ad-
ditional treatment effects compared with the control group.

CONCLUSION

This study shows better improvement in improving Core 
muscles and decreasing pain Lower limb exercises Group A 
than General low back exercises Group B in low back pain 
subjects. Both the treatments i.e., Lower limb exercises and 
General Low back exercises are almost equal in their clinical 
effectiveness for improving core muscles.
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Table 1: Pre-test – Post-test values of Group A NPRS and ODI 
GROUP A Mean Standard deviation ‘p’ value

NPRS Pre-test 8.20 0.86 <0.0001

Post-test 2.40 0.51

ODI Pre-test 76.67 18.01 <0.0001

Post-test 18.53 1.77

Table 2: Pre-test – Post-test values of Group B NPRS and ODI 
GROUP A Mean Standard deviation p -value

NPRS
Pre-test 8.20 0.86

<0.0001
Post-test 3.60 0.83

ODI
Pre-test 82.40 15.18

<0.0001
Post-test 28.40 6.47

Table 3: Post-test values of Group A and Group B NPRS and ODI

Parameter

Post-test values

p-valueGroup A Group B

Mean Standard deviation Mean Standard deviation

NPRS 2.40 0.51 3.60 0.83 <0.0001

ODI 18.53 1.77 28.40 6.47 <0.0001


