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Abstract

Background: Strength endurance in lower back region is the most important factor for chronic low - back pain.
There are several treatments for strengthening low back muscle. Strength and endurance that have proven benefit
in CLBP patients; however, there are very few studies that focus on lumbar stabilization exercises.

Purpose: The intention of this study was to improve the strength and endurance more effectively than usual
programs by performing lumbar stabilization exercises.

Materials And Methods: This Quasi-Experimental study had 40 participants with persistent LBP, aged 25 to
50, divided into lumbar stability (n=20) and lumbar strengthening (n=20) groups. sEMG measured strength
endurance, NPRS scale measured pain, before and after intervention.

Results: Lumbar stabilization exercises (Group A) were significantly more effective than static stretching and
strengthening exercises (Group B) in treating persistent low back pain, with p<0.001 in outcome measures.

Conclusion: Lumbar stabilization exercises have been demonstrated to be more effective than conventional

therapies in patients with CLBP.
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Introduction

One of the most prevalent musculoskeletal
conditions is low back pain, which can cause soreness
or discomfort in the hip, buttocks, or lumbar area .
It develops as a result of intense physical activity,
frequent twisting, bending, and carrying motions,

and prolonged periods of stiffness. Psychological

issues including anxiety, depression, and/or fear
might also have an impact on it 2 One of the main
factors contributing to disability is chronic low back
ache. Lumbago or paraspinal muscular hypertonicity
is not the only cause of back pain. Since back pain
affects 12 to 33% of people at any given time and
is mechanical in 90% of cases, back pain is likely to
receive the majority of medical attention 3.
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CLBP affects more than 500 million people
globally. Prevalence of CLBP was 4.2% in people
between the ages of 24 and 39 and 19.6% in people
between the ages of 20 and 59. Most people’s back
pain subsides on its own. Studies on prevalence of
low back pain across India showed 6.2% to 92%*.
The higher prevalence for LBP in school girls than
in school boys is probably caused by psychological
factors, female hormone changes, and menstruation.
After menopause, females exhibited a greater
incidence with LBP than males as compared with
young and elderly individuals °.

However, a significant percentage of these
patients eventually develop persistent symptoms.
Every case of CLBP includes the symptom of pain,
which must last for at least 3 months or manifest
itself episodically throughout a 6-month period
without any 29 obvious pathoanatomical causes.
Studies on back pain in younger age groups typically
concentrate on instances of the condition caused
by secondary causes, particularly those connected
to inflammatory diseases®. When an individual is
resting, the biomechanical properties of muscles and
fascia are intrinsic components associated with this
tissue, and in the back, these properties play a vital
role in maintaining spine stability®.

The restoration of appropriate kinetic function is
thought to depend heavily on core stability exercises,
which have gained popularity as a type of therapeutic
exercise 8. Patients with CLBP have been advised to
perform trunk stability exercises to increase their
quality of lumbar segmental motion, lower their
pain, and lessen their disability °. During isometric
contractions, the erector spinae and longissimus
muscle fibres have been recruited in both upper
and lower portions of lumbar spine '°. These results
suggest that the localised control of superficial lumbar
muscles may have a considerable impact on trunk
motions. There is some research evidence for exercises
such as dead bug, trunk curl, quadruped and pelvic
bridging which could help in relieving pain and also
enhancing the functional performance!.

A technique called superficial electromyography
(s EMG) was employed to assess changes in the lumbar
stabilizing muscles’ endurance. Rectus abdominis,
Oblique muscles and Erector spinae muscle activity
was recorded using surface electromyographic (EMG)

technology 2. McGill et al conducted a study on male
college students to determine the normative reference
values for spinal flexor and extensor muscular
endurance test timings, which revealed a ratio of
0.99:1.003. The rectus abdominis, external obliques,
the erector spinae are some of the muscle groups that
make up the core %1% Low back endurance has been
linked in reducing LBP, according to studies'®”. In
order to prevent and treat a variety of lumbar spine
and musculoskeletal diseases, strengthening of these
core muscles has been recommended'®. The core
muscles are the centre of the body where the most
kinetic chain transfers force to the extremities during
physical activity.

As aresult, the current study compares how well
spinal stabilization exercises and traditional workouts
work to increase strength and endurance in those with
CLBP. According to surface electromyography, we
believe that combining spinal stabilization workouts
with general strengthening activities would improve
lumbar strength endurance more effectively.

Aim
Theprimary objectiveof thisresearchinvestigation
is to see how lumbar stabilization exercise influences
individuals in improving lumbar spine endurance

using surface EMG with conventional lumbar
strengthening exercise in subjects with CLBP.

Material and Method

This study was conducted at Saveetha Medical
(SIMATS), Thandalam,
Chennai, in the outpatient department from May 18
2022 to July 23 2022. Following the determination
of their eligibility based on the inclusion and

College and Hospital

exclusion criteria, a total of 30 subjects were invited
to participate in the study. The subjects who agreed
to participate were split into Group A and Group B.

Inclusion criteria:
* Those who have CLBP lasting more than
three months.
* Both genders belong to the 25-50 age.

e Patients with CLBP were the study’s

participants, and the study’s design was an
RCT.
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Exclusion criteria:

* The sample size was no more than 40 subjects.

e Participants had clinical signs  of
spondylolisthesis, lumbar stenosis, infectious
pathologies in the spine, or inflammatory
diseases with spine involvement.

e Participants had previously undergone
spinal surgery.

Outcome measures
Verbal Numeric Pain Rating Scale (NPRS)

The patient or individual experiencing pain is
asked to rate their pain intensity on a scale of 0 to 10,
where: 0: No pain 1-3: Mild pain (noticeable, but not
bothersome) 4-6: Moderate pain (interferes with daily
activities) 7-9: Severe pain (disabling and difficult to
tolerate) 10: Worst possible pain.

Surface Electromyography:

High density-surface EMG (HD-sEMG) is a
non-invasive technique to measure electrical muscle
activity with multiple (more than two) closely spaced
electrodes overlying a restricted area of the skin.
The clinical studies concerned muscle fatigue, motor
neuron diseases (MND), neuropathies, myopathies
with
spontaneous muscle activity and MU firing rates. In

(mainly in patients channelopathies),
this Rectus Abdominis, Erector spinae and External
Oblique muscles were taken for analysing the strength
endurance for chronic low back pain patients before

and after the exercise protocol was performed.

Procedure

Participants were divided into two groups using
randomization. One blinded randomization was
used to choose which intervention was written and
placed in an envelope.

From this, Group A receives the exercise
programme for spinal stabilization (Intervention

group)
programme for spinal strengthening (Conventional

group).

while Group B receives the exercise

Each group will be evaluated using surface
electromyography for pre- and post-test results
prior to the treatment programme. We chose
4 lumbar stabilization exercises that are frequently

advised. After analysing a number of different core
strengthening exercises, workouts were chosen
based on a number of parameters. Exercises that
could easily have their intensity increased gradually
and had adjustments that were simple for the
participants to understand were mostly chosen. The
programme consisted of positions such as supine and
prone lying. The curl up and the bird dog exercises
were performed in the supine position, while the
Superman and the bird dog exercises were performed
in the prone position. Dead bug was performed for 20
times throughout the course of three sets. Duration of
the session was 30 mins for 3 days per week. Initial
sets and repetition were 1 set, 10 repetitions. Initial
intensity of exercises was light to moderate (67-65%
of 1 RM).

Fig 2: BIRD DOG EXERCISE

Fig 3: CURL UP EXERCISE
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Fig 8: GOOD MORNING EXERCISE

Data Analysis
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Graph No. 1: INTERPRETATION: Graph No.1
shows that the values are extremely statistically
significant.

Group -B Paired T-test
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Graph No. 2: INTERPRETATION: Graph No.2
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Graph No. 3: INTERPRETATION: Graph
No.3 shows that the values are extremely

statistically significant.



Indian Journal of Physiotherapy and Occupational Therapy / Volume 18 Special Issue 2024 5

Result

Inastudy on chroniclow back pain, 40 individuals
were split into two groups. Group A received
Spinal stabilization exercise, with NPRS decreasing
significantly from 7.93 to 3.47 (p < 0.0001). Surface
EMG showed increased muscle activity. Group B,
treated with static stretching and strengthening, also
saw a reduction in NPRS from 8.27 to 6.67 (p < 0.0001)
and moderate EMG changes.

Discussion

This study focused on the potential benefits
of lumbar stabilization exercises for patients with
persistent chronic low back pain (CLBP). It aimed
to assess the effectiveness of spinal stabilization
exercises in combination with general exercise for
treating CLBP. The research included 40 individuals,
with 20 participants in each group, and the allocation
was done using the Convenient Sampling method.
Both Group A and Group B consisted of 10 men and
10 women.

The study participants had a mean age of 30 in
Group A and 40 in Group B. The researchers used the
Numerical Pain Rating Scale (NPRS) and Strength
Endurance as outcome measures, evaluating the
participants every other day over a 45-day period.
Pre and post analyses were conducted on the 1st and
45th days.

The findings revealed significant improvements
in the endurance capacity of stabilizing muscles and
a reduction in pain in both groups. However, the
group receiving lumbar stabilization exercises (Group
A) demonstrated a substantial increase in strength
endurance compared to the group undergoing static
stretching and strengthening exercises (Group B).
This suggests that lumbar stabilization exercises may
be particularly beneficial for patients with CLBP.

In contrast, the pain rating for the stretching and
strengthening exercises in Group B did not change
significantly. This could be attributed to the nature of
static stretching, which primarily focuses on muscle
lengthening rather than endurance. Some research
suggests that improved range of motion (ROM) may
result from increased tolerance for stretching, rather
than just muscle lengthening.

The study highlights the

standardized classification systems for CLBP, as

importance of

clinical manifestations vary significantly. Utilizing
more uniform groupings of patients with CLBP may
enhance treatment outcomes. The research indicates
that both lumbar stabilization exercises and general
exercise interventions can effectively alleviate
discomfort associated with CLBP in a relatively short

time frame.

In summary, the study emphasizes the
potential benefits of lumbar stabilization exercises
in managing persistent low back pain by enhancing
muscle endurance. Incorporating such exercises in
treatment plans for patients with CLBP can lead to
positive outcomes and improved physical therapy

approaches.

Conclusion

According to the findings, Group A (Lumbar
stabilization exercise) is far more beneficial than
Group B (static stretching and strengthening exercise)
in treating persons with persistent low back pain.

Ethical Clearance: The study was approved
by the Committee of Institutional Scientific Review
Board. T

Funding: None Self

Conflict of Interest: The author declared that
there is no conflict of interest.

References

1. Frymoyer JW. Back pain and sciatica. N Engl ]
Med1988;318:291-300. https:/ /doi.org/10.1056/
NEJM198802043180506.

2. StankovicR, Johnell O, Maly P, Willner S. Use of lumbar
extension, slump test, physical and neurological
examination in the evaluation of patients with
suspected herniated nucleus pulposus. A prospective
clinical study. Man Ther 1999;4:25-32

3. Casiano VE, Sarwan G, Dydyk AM. StatPearls
[Internet]. Treasure Island. 2023

4. Paolucci T, Attanasi C, Cecchini W, Marazzi A,
Capobianco S, Santilli V. Chronic low back ache and
postural rehabilitation exercise: a literature review. J
Pain Res [Internet]. 2018;12:95-107. Availablefrom:
http:/ /dx.doi.org/10.2147 /jpr.s171729.



Indian Journal of Physiotherapy and Occupational Therapy / Volume 18 Special Issue 2024

10.

11.

12.

Meucci RD, Fassa AG, Faria NMX. Prevalence of
chronic low back ache: systematic review. Rev Saude
Publica [Internet]. 2015;49(0). Available from: http://
dx.doi.org/10.1590/50034-8910.2015049005874

Bindra S, Sinha AG, Benjamin Al Epidemiology of low
back pain in Indian population: a review. Int J Basic
Appl Med Sci. 2015;5(1):166-7.

Wang YX], Wang JQ, Kaplar Z. Increased low back pain
prevalence in females than in males after menopause
age: evidences based on synthetic literature review.
Quant Imaging Med Surg [Internet]. 2016;6(2):199-
206. Available from: http://dx.doi.org/10.21037/
qims.2016.04.06

Duggleby T, Kumar S. Epidemiology of juvenile
low back pain: a review. Disabil Rehabil [Internet].
1997;19(12):505-12. Available from: http://dx.doi.
org/10.3109/09638289709166043

Refshauge KM. Low back pain investigations and
prognosis: a review. Br ] Sports Med [Internet].
2006;40(6):494-8.  Available from: http://dx.doi.
org/10.1136/ bjsm.2004.016659

Huxel Bliven KC, Anderson BE. Core stability training
for injury prevention. Sports Health [Internet].
2013;5(6):514-22.  Available from: http://dx.doi.
org/10.1177/1941738113481200

Puntumetakul R, Areeudomwong P, Emasithi A,
YamauchiJ. Effect of 10-week core stabilization exercise
training and detraining on pain-related outcomes in
patients with clinical lumbar instability. Patient Prefer
Adherence [Internet]. 2013;1189. Available from:
http:/ /dx.doi.org/10.2147 / ppa.s50436

Abboud J,
Regional activation

Kuo C, Descarreaux M, Blouin ]JS.
in the
thoracis pars lumborum muscle. ] Physiol [Internet].
2020;598(2):347-59. Available from: http://dx.doi.
org/10.1113/JP278260\

human longissimus

13.

14.

15.

16.

17.

18.

19.

Twomey L, Taylor J. Exercise and spinal manipulation
in the treatment of low back pain. Spine (Phila Pa 1976)
[Internet]. 1995;20(5):615-9. Available from: http://
dx.doi.org/10.1097/00007632-199503010-00021

Kim CR, Park DK, Lee ST, Ryu JS. Electromyographic
changes in trunk muscles during graded lumbar
stabilization exercises. PM R [Internet]. 2016,8(10):979-
89. Available from: http://dx.doi.org/10.1016/j.
pmij.2016.05.017

Patridge M]J, Walters
abdominal muscles in various movements of the trunk

CE. Participation of the

in man. An electromyographic study. Phys Ther Rev.
1959;39:791-800.

McGill SM, Childs A, Liebenson C. Endurance times
for low back stabilization exercises: clinical targets
for testing and training from a normal database.
Arch Phys Med Rehabil [Internet]. 1999;80(8):941-4.
Availablefrom: http:/ /dx.doi.org/10.1016,/s0003-

9993(99)90087-4

Swetha S, Prathap S, Vinodhkumar R, Vignesh S,
Kumaresan A, Jagatheesan A. Effect of Neck and Upper
Trunk Exercises in the Management of Mechanical
Low Back Pain. INTI JOURNAL. 2023;2023(18):1-7.

Patel NG, Sambandam CE, Alagesan ], Premkumar
M. Effectiveness of Core Stability Exercises with Swiss
Ball and without Swiss Ball on Chronic Low Back
Ache. International Journal of Pharmaceutical Science
and Health Care. 2012;4(2):94-9.

Oliva-Lozano JM, Muyor JM. Core muscle activity
during physical fitness exercises: A systematic
review. Int | Environ Res Public Health [Internet].
2020;17(12):4306.  Available from: http://dx.doi.

org/10.3390/ijerph17124306





