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Abstract: 
Background and Purpose: The neuromuscular system acts to maintain spinal stability and reduce the impact of 

complex loading patterns associated with activities of daily living. During the past decade exercising the 

abdominal muscles has become widely used in the management of low back pain (LBP) in order to provide this 

supplement to spinal stability. Several exercise programs have been advocated to promote lumber stabilization 

but evaluation is difficult. As new training methods are emerging, a clear understanding of the efficacy of 

modern interventions used to strengthen neuromuscular structures to provide stability and to prevent future 

complications is currently considered an important area of research. 

Objective: To compare the effectiveness of Core stabilization exercises versus Spinal Extension exercises in 

decreasing pain and improving functional ability in CLBP patients. 

Methods: A convenience sample of  30  subjects were randomly selected and classified into two groups: those 

receiving Spinal Extension exercises, and those receiving  Stabilization  training. 15  subjects  formed  the  

Spinal extensor  group  and    

15 subjects the Core Stabilization group, both performed an exercise program for a training period of 3 weeks. 

A IFT program was given for a period of  one  week  prior to the exercise program for both the groups. 

Statistical significance of  the  changes in Pain, ROM and Functional Disability before and after the program 

was analyzed by performing independent t test and paired t test within the group and between the groups. 

Outcome measures were VAS, Schobers test and ODI. 

Results: Statistical significant decrease in Pain and Functional Disability and increase in ROM were observed 

in subjects involved with CSEP.  

Conclusion: This study provides one step forward in the knowledge concerning the efficacy of exercise program 

to strengthen the Core Stability system. The results seem to  indicate that the CSEP has an ability to strengthen 

the core muscles, especially TRA, 

and could provide an application to aid rehabilitation of LBP individuals.  

Key Words: TRA, LBP, CSEP, IFT, Schober test, ODI and Spinal Extension exercise. 

 

I. Introduction 
             Low  back  pain  is  a  common  pandemic  musculo-skeletal disorder,  which affects the lumber 

segment of the spine. It can be either acute, sub acute or chronic in its  clinical  presentations.  Empirical  

research has shown that physiological changes (e.g., muscle dysfunction) occur in the lumbar spine in tandem 

with initial episodes of pain, changes that remain after pain has subsided and although pain remains the most 

troublesome symptom, the condition itself is more correctly described as a disorder occurring from the low back 

region. In. Subjects with first-ever episode low back disorder, the epidemiological evidence indicates that over a 

12-month period, 20% becomes asymptomatic, but 70%  to  80% have at least 1 recurrence. A number of these 

subjects (3% to 4%) may  have a chronic pain syndrome develop, but the largest cohort  of  back pain suffer are 

those with chronic low back disorder, who make up an estimated 73% to 77% of all patients with low back 

disorders.
1
 

         Chronic  low  back pain (CLBP) is defined as a back pain that last more than three months
2
. The 

etiology  of chronic low back pain is generally unknown and the diagnostic label of non-specific LBP, is 
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frequently given when no specific pathological process or structure can be identified
3
. Back pain and neck pain 

are responsible  for huge personal and social costs, and are a major cause of work disability
4 

.     Contrary  to  

traditional  thinking  either  back   pain or neck pain  is  a problem  that always resolves itself.  Recurrence is 

usual and their course is very variable
5
. 

             The signs and symptoms of chronic low back pain are pain in the low back region, muscle spasm, 

radiating  in  the legs,  decreased range  of motion of the lumbar spine,  atrophy of the deep muscles  of  the 

lumbar spine, altered sensations like numbness, tingling sensation, pin pricking in the back and the lower limbs 

etc. The diagnosis of the chronic low back pain is done by radiological devices like x-ray, slump test, SLR test, 

quadrant test, one joint dysfunction test, instability test, farfan test, prone hip extension test etc. 

            There are numerous management protocols available for treating chronic low back pain (CLBP). 

Example are resistance exercises for the back extensors, proprioceptive neuromuscular facilitation exercises, 

endurance and strength training for the atrophied and weakened muscles, Williams flexion exercises, extension 

exercises (McKenzie technique), manipulative therapy, stabilization exercise and therapeutic modalities like 

transcutaneous electrical nerve stimulation (TENS), Inter ferrential therapy (IFT), hot packs, ice massage, short 

wave diathermy (SWD), ultraround (US) and various back school programmes like the European back schools 

etc. 

             Interferential  therapy  used in the treatment of (CLBP) has a quite a no. of evidences..   Zambito   did  

a  study  on  IFT  in   CLBP  patients   showed  its  clinical 

Usefulness
6
. Anuprita Ashok did a study of horizontal therapies and interferential therapy in CLBP and showed 

its effectiveness. Two medium frequency currents are passed through the skin to produce a low frequency 

current where they intersect. This is known as “Beat Frequency”. This frequency causes increased blood supply, 

contraction of surrounding muscles and bone healing and is used for treating musculo skeletal disorder. 

             Core stabilization was discovered in the late 1990s. It was derived from the studies performed on the 

low back pain patients who demonstrated change in onset timing (timing of onset of contraction) of the trunk 

muscles in back injury and chronic low back pain (CLBP) patients
7
. The research in trunk control has been an 

important contribution to the understanding of neuromuscular re-organisation in back pain and injury. As long 

as four decades ago it was shown that motor strategies change in injury and pain
8
. Training of these specific 

muscles lead to the cure of the back pain and return of the normal biomechanales of the spine. The core has been 

described as a box with abdominals in front, paraspinales and gluteals in the back, the diaphragm as the roof and 

the pelvic floor and hip girdle musculature  as the bottom
9.10

.  During back pain and any back injury these 

physiology of these core muscles gets altered. These muscles get weaker and atrophied. Their onset timing 

(timing of onset of contraction) gets changed and these leads to altered or faulty biomechanics. As a result there 

is injury and re-injury of the joints and soft tissue structure. Pain, muscle  spasm,  this  vicious  cycles  persist  

and  give  rise to chronic low back pain (CLBP). Training   of  these  specific  muscles  is  thought  as   

rehabilitation,   preventive   and 

Strengthening   regime of  the spine 
11

.  These  regimes  are divided  into two different stages.  In the 

first stage isolated contraction of their muscles is attempted in various positions.   Once  the trained  muscle gets   

activated,  movements  are   performed  in various other positions.  Finally exercises are performed in positions, 

which provide the muscle a  greater challenge to maintain stability. 

            Core strengthening is defined as the muscular control required around the lumbar spine to maintain 

functional stability
9
. The abdominals, which serve as a vital part of the core, plays a very important role in 

stabilization the spine. In their regard transverses abdominis has acquired special attention Isolated activation is 

achieved through performing abdominal hollowing exercises. The transverses abdominis along with external 

oblique, internal oblique increase the intra abdominal pressure from the hoop created via the thoracolumbar 

fascia, thus imparting functional stability to the spine (lumbar spine). The paraspinals are the major lumbar 

extensor. There are two major groups of lumbar extensors. The erector spinae and local muscles (rotators, inter 

trasversary   and   multifidus).    They  control     intervertebral   motion   of   two   or three spinal levels. They 

acts as local segmental stabilizers of the spinal column. Multifidus is thought to get atrophied in patients with 

low back pain
12

 . 

              MC Gill states quadrates lumborum is a major stabilizer of the spine, typically working isometrically. 

The thoracolumbar fascia acts as a “nature’s” back belt. It acts as a retinacular strap for the muscles of the 

lumbar spine. The thoracolumbar fascia functions  as  a  link  between  the  upper limb and the lower limb. With 

contraction of  

Muscular elements, the thoracolumbar fascia acts at an activated proprioceptor, like a back belt providing a 

feedback in lifting activities. Hip girdle musculature plays an important role within the kinetic chain-particularly 

for all ambulatory activities in stabilization of  the trunk and pelvis and in transferring forces from the lower 

extremities to the pelvis and spine 
13

. When there is lower extremity instability and low back pain (LBP) there 

occurs delayed firing and poor endurance in the hip extensors (gluteus maximus) and abductor (gluteus medius) 
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muscles
14

. In a prospective study Nadler et al showed that a significant association between hip strength and 

imbalance of hip extensors measured during pre participation physical activity and the occurrence of LBP in 

female athletes over the ensuring year
15

. Psoas major is attached to the lumbar spine which helps in aiding the 

spinal biomechanics and to flex the lumbar spine. Diaphragm is another important part of the core muscle. It 

serve as the roof of the core. It contracts, intraabdominal pressure increase and imparts stability to the spine. 

Recent studies have indicated that people with sacroiliac dysfunction have impaired recruitment of diaphragm 

and the pelvic floor muscles. Strengthening of diaphragm is important part of core stabilization.
9
 

            Exercise for the core musculature should start on a motor learning of the inhibited muscle. Initially the 

exercise should be started in the neutral spine position and performed to non-neutral positions. Neutral spine 

position is the pain free position for performing the exercise. Prone and supine exercises should be started on the 

floor followed by Curl up, Side Bridge and bird dog exercises on the floor.  Then progress to gym ball exercises 

and at last leg press. 

           In spinal extension exercises, the strength and power of the spinal extensor muscle is increased leading 

to decrease in pain and increased stability of the spinal column. There is an associated increased psychological 

well being associated with decrease in pain. In chronic low back pain patients the pain presents for a long time. 

This pain in turn may further limit activity that causes more muscle weakness (atrophy), which may be related to 

increased pain. This creates a cyclic effect. This lumbar extensors training may help break the atrophy-pain 

cycle
38

. 

I have chosen Core stabilization because; Core stabilization is rehabilitative, performance enhancing, 

injury prevention regimen and can be incorporated into any fitness program. It stress the movement in three-

dimensional planes; Frontal, sagital and coronal plane. It strengthens the lumbopelvic comlex,  which  is  a  seat  

for Functional kinetic chain.  It  integrates  the neuromuscular  system  as  well  as  the musculo skeletal system. 

So it is superior to any other rehabilitative regimen.
16 

 

II. Aim Of The Study 
          To  study  the  effectiveness  of  spinal  extensor  exercise  versus  core stabilization with combination 

of interferential therapy to improve chronic lo back pain patients. 

 

III. Objectives Of The Study 
 To find out  the effectiveness of core stabilization and interferential therapy   to   reduce chronic low back 

pain 

 To find out the effectiveness of spinal extension exercises and interferential therapy to reduce chronic low 

back pain 

 To compare the effectiveness of core stabilization and interferential therapy versus spinal extension 

exercises and interferential therapy to reduce chronic low back pain. 

 

IV. Methodology 
 

Setting: -  

1)  Burdwan  Medical  Collage and Hospital,  Burdwan. 

   2)  Burdwan Institute of Medical and Life Science, Burdwan. 

Duration of the study: 6 months. 

Sample Size: 30 patients. 

Research design: Randomized control trial 

Sample selection:  

Inclusion Criteria 

1.  Age – 40-50 years 

2.  Sex – (both) Male and females 

3.  Restriction of spinal mobility due to muscular spasm concluded by palpation. 

Exclusion Criteria 

1.  Any tumours present in the spinal cord. 

2.  Any systemic disease like gastritis. 

3.  Muscle disease like myositis. 

4.  (IVDP) intervertebral disc prolapse 

5.  Any cardiac abnormality disease. 

6.  Spinal cord injury patients 

 

Study Design: -  
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        Randomised comparative study 

 

Equipment and Materials Used: 

1 Treatment Couch 

2 Interferential Therapy unit 

3 Electrode Gel 

4 Cotton Swab 

5 Two pair of leads with four rubber electrodes 

6 Sufficient pillows and sheets 

7 Swiss Ball 

8 Velcro Strap 

9 Mat 

10 Skin Marker 

11 Inch tape 

 

Data Collection Procedure 

The purpose of the study is to compare the effectiveness of the spinal extension exercise versus core  

stabilization  exercises  with common use of interferential therapy to decrease pain and to increase functional 

ability in chronic low back pain patients. 

To full fill the purpose of the study the therapist adopted very careful and planned method from the 

selection of subjects, test administration, collection of data and the statistical  procedure for analysing  the  data .  

In this study 30 patients  were  selected. 

 

Selected Measures and Variables: 

1)  Pain – VAS scale 

2)  Range of Motion – Schobers Test 

3)  Functional Ability – Oswestry Disability Index.                                             

 

 

Figure 1 

 
Figure 1 shows materials used for this study

 

 

Procedure: -  

          The informed consent of the patient is taken. Then the patients are selected according to the inclusion 

criteria. The patients who don’t fit in the inclusion criteria are rejected. The initial assessment of the patients is 

performed; the detailed assessment chart is affixed in appendix no.1. An observer blinded to the study takes the 
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outcome measure of the study VAS score, ROM and  Oswestry  Disability Index. The patients are allocated into 

two groups. Both groups A and B and patients receive IFT for the first week. To give IFT, the patients is made 

to lie in prone lying position on the couch and treatment area is exposed by maintaining privacy of the patient. 

The area to be treated is cleaned with wet cotton swab to reduce the skin resistance, and the four-channel 

electrode placed on the area to be treated. The parameters chosen for treatment are a four Kilo Hz frequency, a 

100 Hz sweep, 15 minutes duration and a program no. 11.    The  intensity  of  the  IFT   is   adjusted  according  

to  the patients’ tolerance. After treatment the area is cleaned with a cotton swab, proper wind up is done. This is 

continued for a period of seven days after which the exercise program started. 

 

Group A: -  

        After IFT, core stabilization exercises are given for the next three weeks. 

             The exercise program for core stabilization group consists of prone and supine exercises, stabilization 

exercises and gym ball exercises. 

 

Prone Exercises: -  

The patient lies to prone lying position on the mat with hand stretched out in air and raises the trunk 

upward in extension. Advice given to do this exercise for 10 reps.  Each repetitions is kept 10 seconds hold. 

 

 

 
Figure 3 shows patient doing bridging exercises on gym ball 
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Supine Exercises: -  

In supine lying position on the mat, the patient tucks the tummy in    i.e. draws  the  navel towards the 

spine. (This is known as abdominal hollowing.). Advise is given to do this exercise for 10 reps. Each repetition 

is kept for a 10 seconds hold. 

 

Stabilization Exercise: -  

It consists of curl up, side bridge and bird dog exercises. 

 

 

Curl Up Exercise: -  

Stabilization exercises starts with curl up. In order to perform this exercise the patient lies in crook 

lying position on the mat and then raises the trunk upwards with hands  i.e., stretched up in the air forward or 

hands behind the back. Advise is given to do this exercise for 10 reps. Each repetition is kept for a 10 seconds 

hold.  

 

Side Bridge Exercises: -  

The side bridge exercise is performed on the mat by patient lying in side lying position. Start on your 

right side and press up with your right arm. From a bridge with your arm extended and hold for 10 seconds 

rather than performing 10 repetitions. Gradually build up like a pyramid like fashion. 

  4 reps for 10 second hold. (first right side and then left) 

  3 reps for 10 seconds hold. (first right side and then left) 

  2 reps for 10 seconds hold. (first right side and then left) 

 

Bird Dog Exercise: -  

The patient lying is quadruped prone position on the mat performs bird dog exercise. The patient first 

lifts one hand in the air. Then it is progressed to two point kneeling. The patient lifts one hand in the air and 

opposite leg in the air. This is repeated with the opposite leg and the hand. Advise is given to do this exercise for 

10 reps. Each repetition is kept for a 10 seconds hold. 

 

Bridging Exercises On A Gym Ball: -  

Gym ball exercise is done to provide greater challenge to the muscle. The patient lies in  supine  lying  

position on the mat and then lift both legs on the ball, with hands besides the trunk. The patient then lifts the 

pelvis off the floor, with hands on the side of the trunk on the mat. The therapist supports the ball. The patient 

lies in supine lying position on the floor with hands on the side of the trunk. Repeat this exercise for 10 reps. 

Each repetition is kept a 5-10 second hold. 

 

LEG PRESS EXERCISES: -  

The patient lies in supine lying position on the mat and the therapist lifts both the legs of the patient 

and keeps them on the gym ball. The patient presses the gym ball with his legs. The Produce a strong 

contraction of back muscle. Hold this contraction for a 10 second hold. Perform this exercise for 10 repetition. 

 

GROUP B: -   

Group B patients receive additional to IFT, spinal extension exercises for another three weeks. The 

spinal extension exercises are as follows. 

 

Exercise No. 1: -  

This patient lies in prone lying position on the mat and lifts one leg in the air and then the opposite leg 

in the air. The patient holds each leg in the air for 5 to 10 seconds. This exercise is done 10 repetitions per set. 

Initially the patirnts perform only 2-3 sets and slowly it is increased to 10 sets. 

 

Exercise No. 2: -  

The patient lies in prone lying position on the mat and lifts both hands in the air and holds it for a 

period of 5 to 10 seconds hold. This exercise is done for 10 repetitions per set. Initially the patients perform only 

1-2 sets and then slowly it is increased to  5 sets. 

 

Exercise No. 3: -  

This exercise is performed with the patient lying in prone lying position on the mat. The patient first 

lifts one hand in the air and then the opposite leg in the air. This maneuver is repeated with the opposite arm and 
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the leg. This exercise is done for 10 repetitions per set. Initially the patients perform 2-3 sets only and then 

slowly it is increased to 10 sets. 

 

 

 

 

 

 

 

Figure 4 

 
Figure 4 shows patient doing spinal extension exercises 

 

V. Results & Interpretation 
Table – 1 ODI (Percent) scores within Group A between 1

st
 day and 4

th
 week. 

Paired t-test 

SL. NO. 
ODI (Percent) 

1
st
 Day 4

th
 Week 

1 37.25 17.64 

2 31.3 15.60 

3 47.05 23.52 

4 33.33 7.84 

5 23.00 7.84 

6 47.05 21.56 

7 22 13.72 

8 19.6 9.8 

9 47.05 35.29 

10 17.64 1.96 

11 27.40 11.76 

12 27.00 9.80 

13 22.00 3.92 

14 26.00 9.80 

15 43.00 21.50 

P – value 3.80547E- 09 

d.f 14  

MEAN 31.378 14.10333333 
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Null Hypothesis H0: -There is no significant change in the ODI (%) score within Group – A between 1
st
 day 

and 4
th
 day. 

Alternative Hypothesis H1: - There is no significant change in the ODI (%) scores within Group – A between 

pre and post treatment group. 

Interpretation: - Since P =3.80547 x 10
-9

, which is less than 0.05, hence H0 is rejected at 5% level of 

significance and this indicates that significant improvement occurs after 4 weeks of treatment by reducing the 

functional in chronic low back pain patients. 

 

 
Graph – 1: ODI (percentage) scores within Group A between 1

st
 day and 4

th
 week which shows significant 

improvement after 4 weeks of CS therapy. 

 

Table – 2  VAS Scores within Group A between 1
st
 day and 4

th
 week. 

Paired t-test 

SL. NO. 
VAS 

1
st
 Day 4

th
 Week 

1 8 2 

2 8 2 

3 7 3 

4 5 1 

5 6 2 

6 7 2 

7 8 3 

8 7 1 

9 8 4 

10 5 0 

11 8 3 

12 7 1 

13 6 0 

14 7 1 

15 8 2 

P – value 1.29274x10
-12

 

d.f 14  

MEAN 7 1.8 

SD 1.069044968 1.146423008 

MEAN + 8.069044968 2.946423008 

MEAN - 5.930955032 0.653576992 

SD 10.51412397 8.674357668 

MEAN + 41.89212397 22.777691 

MEAN - 20.86387603 5.428975665 
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Null Hypothesis H0: -  There is no significant change in the VAS score within Group – A between 1
st
 day and 

4
th
 weeks. 

Alternative Hypothesis H1: - There is significant change in VAS scores within Group – A between pre and 

post treatment group. 

Interpretation: - Since P value is almost zero, H0 is rejected and it is concluded that VAS scores reduce very 

significantly after 4 weeks of treatment in group – A patients. i.e. C.S. group shows significant improvement to 

such patients after 4 weeks of therapy.  

 
Graph –  2 Vas scores in Group A patients (C.S. Therapy) between 1

st
 day and 4

th
    week. It  shows 

significant improvement after 4 weeks of therapy. 

 

Table – 3  ROM Scores within Group A between 1
st
 and 4

th
  week. Paired t test 

 

 

ROM (Flexion) 

Null Hypothesis H0: - There is no significant change in the Flexion score (cm.) within Group A patients after 4 

weeks of treatment. 

SL. NO. 
ROM 

1st Day 4
th

 Week 

 Flex. (cm) Ext. (cm) Flex. (cm) Ext. (cm) 

1 17 10 19 8 

2 17 11 19 9 

3 18 9 20 8 

4 17 9 19 7 

5 15 10 17 8 

6 18 11 20 9 

7 17 11 19 9 

8 18 13 21 10 

9 17 9 19 7 

10 15 11 20 9 

11 17 10 19 8 

12 16 9 19 7 

13 16 10 20 8 

14 15 12 19 10 

15 16 10 18 8 

P – value 7.15761x10
-8

 7.72351x10
-12

 

d.f 14  14  

MEAN 16.6 10.333333333 19.2 8.333333333 

SD 1.055597326 1.175139303 0.941123948 0.975900073 

MEAN + 17.65559733 11.50847264 20.14112395 9.309233406 

MEAN - 15.54440267 9.158194031 18.25887605 7.35743326 
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Alternative Hypothesis H1: - Flexion score will improve in Group A patients after 4 weeks of treatment. 

Interpretation: - Since P value is almost zero, H0 is rejected and H1 is accepted. This means that after 4 weeks 

of C.S. therapy in group – A; there is significant reduction in chronic low back pain. 

  

 

ROM (Extension) 

Null Hypothesis H0: - There is no significant change in the Extension score (cm.) within Group A patients after 

4 weeks of treatment. 

Alternative Hypothesis H1: - Extension score will reduce in Group A patients after 4 weeks of treatment. 

Interpretation: - Since P value is zero, H0 is rejected and thus H1 is accepted, which shows significant 

reductions in ROM (Extension) score in group A after 4 weeks of therapy. This indicates that 4 weeks CS 

therapy significantly reduces pain and spasm of muscles in group A patients.  

 
Graph – 3 ROM (Flexion) Scores in Group A patients (CS) Therapy between 1

st
 day and 4

th
 week. It 

shows significant improvement after 4 weeks of therapy. 

 

 
Graph –  4 ROM Extension Scores in Group A patients between 1

st
 day and 4

th
 week. It shows significant 

improvement in extension scores after 4 weeks of therapy. 
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Table – 4  ODI (Percent) scores within Group B  between 1
st
 day and 4

th
 week. 

Paired t-test 

 

 

Null Hypothesis H0: -There is no significant change in the ODI (%) score within Group – B between 1
st
 day 

and 4
th
 week. 

Alternative Hypothesis H1: - There significant change in the ODI (%) scores within Group – B between pre 

and post treatment group. 

Interpretation: - Here P value = 0.341, it appears that H0 is accepted and change in ODI (%) score in group – B 

patients after 4 weeks of S.E, therapy is insignificant. 

 

 
Graph – 5  ODI (percentage) scores within Group B between 1

st
 day and 4

th
 week which shows 

insignificant improvement after 4 weeks of therapy. 

SL. NO. 
ODI (Percent) 

1
st
 Day 4

th
 Week 

1 45.09 43.13 

2 27.45 30.21 

3 47.05 43.13 

4 20.00 25.49 

5 45.09 43.13 

6 31.3 29.41 

7 29.41 27.45 

8 43.13 41.17 

9 52.94 50.98 

10 21.56 27.00 

11 50.98 49.01 

12 27.45 32.21 

13 45.09 43.13 

14 31.3 29.41 

15 45.09 25.49 

P – value 0.340936819 

d.f 14  

MEAN 37.52866667 36.02333333 

SD 10.94822286 8.997999513 

MEAN + 48.47688953 45.02133285 

MEAN - 26.58044381 27.025333822 
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Table – 5  VAS Scores within Group B between 1
st
 day and 4

th
 week. 

Paired t-test 

SL. NO. 
VAS 

1
st
 Day 4

th
 Week 

1 5 1 

2 9 6 

3 7 7 

4 4 0 

5 7 4 

6 8 3 

7 8 2 

8 7 3 

9 8 5 

10 7 2 

11 8 3 

12 9 4 

13 5 6 

14 6 1 

15 7 2 

P – value 3.17308x10
-6

 

d.f 14  

MEAN 7 3.266666667 

SD 1.463850109 2.051712409 

MEAN + 8.463850109 5.318379076 

MEAN - 5.536149891 1.214954258 

 

Null Hypothesis H0: -  There is no significant change in the VAS score within Group – B between 1
st
 day and 

4
th
 weeks. 

Alternative Hypothesis H1: - There is significant change in VAS scores within Group – B between pre and 

post treatment group. 

Interpretation: - Since P value is almost zero, H0 is rejected and it may be concluded that S.E therapy after 4 

weeks of treatment in group – B patients significantly increases the VAS scores which means that Chronic low 

back pain increases after 4 weeks of treatment and therefore S.E therapy for group B patients gives insignificant 

results, in other words, this therapy in group B patients should not be recommended.  
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Graph – 6 VAS scores within Group B between 1
st
 day and 4

th
 week which shows significant improvement 

after 4 weeks of therapy. 

 

 

 

Table – 6 ROM Scores within Group B between 1
st
 and 4

th
  week. 

Paired t test 

 

 

ROM (Flexion) 

Null Hypothesis H0: - There is no change in the Flexion score (cm.) within Group B after 4 weeks of treatment. 

Alternative Hypothesis H1: - There is change in Flexion score in Group B patients after 4 weeks of treatment. 

Interpretation: - Here P value = 0.164 which indicates that H0 is accepted and thus S.E therapy does not yield 

any improvement in group B patients even after 4 weeks of treatment. 

 

ROM (Extension) 

Null Hypothesis H0: - There is no change in Extension score (cm.) within Group B patients after 4 weeks of 

treatment. 

Alternative Hypothesis H1: - Extension score increase in Group B patients after 4 weeks of treatment. 

Interpretation: - Here P value = 0.0824 > 0.05 thus H0 is accepted at 5% level of significance which indicates 

that in group B (SE therapy) patients there is no improvement towards reduction in pain and spasms of patients. 

 

SL. NO. 
ROM 

1
st
 Day 4

th
 Week 

 Flex. (cm) Ext. (cm) Flex. (cm) Ext. (cm) 

1 19 11 20 12 

2 17 10 16 11 

3 19 10 19 10 

4 18 9 20 8 

5 18 12 17 12 

6 17 11 19 12 

7 18 13 18 13 

8 17 10 17 11 

9 14 10 13 10 

10 17 11 17 12 

11 18 11 19 11 

12 17 10 18 11 

13 19 11 19 11 

14 17 12 19 11 

15 18 9 18 11 

P – value 0.164317898 0.082417877 

d.f 14  14  

MEAN 17.53333333 10.66666667 17.93333333 11.06666667 

SD 1.245945806 1.112697281 1.79151439 1.162919151 

MEAN + 18.77927914 11.77936395 19.72484772 12.22958582 

MEAN - 16.28738753 9.553969386 16.14181894 9.903747515 
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Graph – 7 ROM (Flexion) Scores in Group A patients (SE) Therapy between 1

st
 day and 4

th
 week. It 

shows significant improvement in Flexion Scores after 4 weeks of therapy. 

 

 
Graph – 8 ROM Extension Scores in Group B patients (SE Therapy) between 1

st
 day and 4

th
 week. It 

shows significant improvement in extension scores after 4 weeks of therapy. 

 

Table – 7 ODI Scores between two Groups. 

FISHER’S t-test 

SL. NO. 
ODI (Percent) 

Group A (4
th

 Weeks) Group B (4
th

 Weeks) 

1 17.64 43.13 

2 15.60 30.21 

3 23.52 43.13 

4 7.84 25.49 

5 7.84 43.13 

6 21.56 29.41 

7 13.72 27.45 

8 9.8 41.17 

9 35.29 50.98 

10 1.96 27.00 

11 11.76 49.01 

12 9.80 32.21 
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FISHER’S t-test 

Null Hypothesis H0: -There is no change in the ODI (%) score within Group – A & B between after 4 weeks of 

treatment. 

Alternative Hypothesis H1: - ODI score for Group B patients is higher than those of Group B patients after 4 

weeks of therapy. 

Interpretation: - Since P value is almost zero, H0 is rejected and H1 is accepted, which mean that treatment 

with C.S. is significantly beneficial than spinal extension therapy. 

 

 

 

 

 
Graph – 9 Shows ODI values of Group A and Group B after 4 weeks of therapy. After 4          weeks ODI 

Scores in Group A are significantly reduced. 

 

Table – 8 VAS Scores between two Groups. 

FISHER’S t-test 

13 3.92 43.13 

14 9.80 29.41 

15 21.50 25.49 

P – value 2.23167x10
-7

 

d.f 28  

MEAN 14.10333333 36.02333333 

SD 8.674357668 8.997999513 

MEAN + 22.777691 45.02133285 

MEAN - 5.428975665 27.02533382 

SL. NO. 
VAS 

Group A (4
th

 Weeks) Group B (4
th

 Weeks) 

1 2 1 

2 2 6 

3 3 7 

4 1 0 

5 2 4 

6 2 3 

7 3 2 

8 1 3 

9 4 5 

10 0 2 

11 3 3 

12 1 4 
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FISHER’S t-test 

Null Hypothesis H0: - There is no change in VAS score between two group of patients after 4 weeks of 

treatment.  

Alternative Hypothesis H1: - VAS score for Group B patients is increase than that of Group A patients after 4 

weeks of therapy. 

Interpretation: - Here P value = 0.022 thus H0 is rejected at 5% level of significance which means that H1 is 

true and it implies that C.S. therapy is more beneficial than S.E. therapy after 4 weeks. 

 

 

 

 

 
Graph – 10 Shows VAS Scores of Group A and B after 4 weeks. After 4 weeks VAS Scores Group A are 

significantly reduced than in Group B. 

 

Table – 9  ROM (Flexion) Scores between two Groups. 

FISHER’S t-test 

13 0 6 

14 1 1 

15 2 2 

P – value 0.02241799 

d.f 28  

MEAN 1.8 3.266666667 

SD 1.146423008 2.051712409 

MEAN + 2.946423008 5.318379076 

MEAN - 0.653576992 1.214954258 

SL. NO. 
ROM (Flexion) 

Group A (4
th

 Weeks) Group B (4
th

 Weeks) 

1 19 20 

2 19 16 

3 20 19 

4 19 20 

5 17 17 

6 20 19 

7 19 18 

8 21 17 

9 19 13 

10 20 17 

11 19 19 

12 19 18 

13 20 19 
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Null Hypothesis H0: -There is no change in ROM flexion score between two groups after 4 weeks of therapy. 

Alternative Hypothesis H1: - There is reduction of flexion score in group B than in group A after 4 weeks of 

therapy. 

Interpretation: - Since P value = 0.0221, H0 is rejected at 5% level of significance ans obviously alternative 

hypothesis is accepted. Thus here also C.S. therapy claims better impact than S.E. therapy after 4 weeks of  

treatment. 

 
Graph – 11 Shows ROM scores of flexion between Groups A and B after 4 weeks of therapy. Group A 

shows significant improvement in flexion scores than in Group B after 4 weeks. 

 

Table – 10 ROM (Extension) Scores between two Groups. 

FISHER’S t-test 

14 19 19 

15 18 18 

P – value 0.022050536 

d.f 28  

MEAN 19.2 17.93333333 

SD 0.941123948 1.79151439 

MEAN + 20.14112395 19.72484772 

MEAN - 18.25887605 16.14181894 

SL. NO. 
ROM (Extension) 

Group A (4
th

 Weeks) Group B (4
th

 Weeks) 

1 8 12 

2 9 11 

3 8 10 

4 7 8 

5 8 12 

6 9 12 

7 9 13 

8 10 11 

9 7 10 

10 9 12 

11 8 11 

12 7 11 

13 8 11 

14 10 11 

15 8 11 

P – value 1.3943x10
-7
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FISHER’S t-test 

Null Hypothesis H0: -There is no change in ROM (extension) score between two group of after 4 weeks of 

treatment. 

Alternative Hypothesis H1: - ROM (extension) score increases in group B than in group A after 4 weeks of 

therapy. 

Interpretation: - Since P value is almost zero, H0 is rejected and H1 is accepted. Thus on the basis of such-

findings it can be concluded that C.S. therapy in group A is significantly better than S.E. therapy in group B for 

improvement in functional ability, reduction in pain for patients presenting chronic low back pain. 

 

 

 
Graph – 12  Shows ROM scores of Extension between group A and B after 4 weeks. After 4 weeks ROM 

Extension has significantly reduced in group A than in B. 

 

VI. Discussion 
             The result of this study support the initial hypothesis that core stabilization exercises is effective in 

reducing pain, functional disability and improve ROM  in chronic low back pain patients. Analysis of pain and 

functional disability and ROM showed that scores in the core stabilization group showed significant differences 

compared to the spinal extensors exercises group after the treatment of 4 weeks. Mean VAS score in A=1.8, 

Mean VAS score in B=3.27 P< 0.05. The core stabilization treatment approach was more effective than the 

spinal extensor group. 

            In this study the findings support the Punjabi’s hypothesis
34 

that the stability of the lumbar spine is 

dependent not solely on the basic morphology of the spine but also  

the correct functional of the neuromuscular system. Therefore, if the basic morphology of the lumbar spine is 

compromised, or in the case with symptomatic spondylolysis and spondylolisthesis, the neuromuscular system 

may be trained to compensate, to provide dynamic stability to the spine during the demands of daily living. 

             In this study the subjects mainly had SI joint dysfunction in females due to trauma occurring to the soft 

tissues during pregnancy, spondylosis, spondylolisthesis and other lumbar spine dysfunction like spinal 

instability and facet joint pathology. 

            One remarkable finding of the study was that after four weeks of treatment there was a significant 

reduction in functional disability. The core stabilization group reported a reduced need for medications after one 

week of follow up. Many specific exercise group reported that there is no longer needed to perform the formal 

d.f 28  

MEAN 8.333333333 11.06666667 

SD 0.975900073 1.162919151 

MEAN + 9.309233406 12.22958582 

MEAN - 7.35743326 9.903747515 
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exercises they had been taught, but simply continued to co activate the muscle during functional activities of 

daily living. 

               IFT results were markedly better than ever expected. There was significant reduction in pain in both 

the groups. Although there is enough evidence to support its efficacy, Group A showed more reduction in pain 

than group B. Patients whose VAS score was 8 on day one reduced to 3 on 4
th
 day itself. 

               Spinal Extension exercises did not show results significant enough than the Core Stabilization group. 

There was no significant change in ROM and functional disability in group B patients. Although there was 

obvious  centralization signs visible, the results were not satisfactory enough to give significant results. 

              The finding of this study support that a change in the motor program had occurred in the specific 

exercise group after the intervention, such that automatic pattern of recruitment of abdominals to stabilize the 

spine during a motor task incorporated higher levels of deep abdominal muscle activity. These represent an 

enhanced ability, in those in the specific exercise group, to stabilize dynamically their spine during functional 

tasks.  

           A challenge for future research will be to further investigate the potential of this form of exercise 

intervention to alter automatic patterns of muscle recruitment within the trunk musculature in pain population. 

However, the lack of changes in spinal extensor group during one month period indicates that the natural 

outcome for their chronically symptomatic population using other forms of conservative intervention is not 

positive. Future research is needed to assess the efficacy of their form of intervention in other CLBP populations 

where anatomic of the lumbar spine has been compromised. 

 

VII. Conclusion 

         The findings of this trial support the view that the functional integration of specific exercises directed 

at the deep abdominal muscles and lumbar multifidus muscles are effective in reducing pain and functional 

disability in patients with chronic low back pain. This supports Punjabi’s hypothesis, that spinal stability is 

dependent on interplay between the passive, active, and neural control systems. Accordingly, where the stability 

of the basis morphology of the lumbar spine is compromised (such as with spondylolysis and spondylolisthesis), 

specific training of the muscles considered to provide dynamic stability to the lumbar spine may act to maintain 

neutral zones of motion segment within more limits during functional activity. 

          In addition, the results of their study indicate that a “specific exercise” treatment approach directed at 

specific muscles is more effective than other conservative treatment approaches commonly used in patients with 

this condition. This intervention may provide a significant and viable alternative treatment approach in a patient 

population where such pathology is commonly treated with surgical fusion. Finally, this treatment approach may 

also have implications for wider LBP population when “instability of lumbar spine is suspected”. 

           This study provides one step forward in the knowledge concerning the efficacy of exercise program to 

strengthen the Core Stability system. The results seem to indicate that the CSEP has an ability to strengthen the 

core muscles, especially TRA, and could provide an application to aid rehabilitation of LBP individuals. 
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