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Efficacy Of Pilates Exercise For Low Back Pain In Adolescents
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ABSTRACT

Background: Non- specific type of LBP is common in adolescent and is also a disabling condition as they grow. There are
many techniques of physiotherapy as well as others associated therapy such as yoga etc but there efficiency is unknown.

Pilates was proposed as the best treatment strategies to improve muscle strength and endurance along with flexibility, posture
and balance in non-specific type of LBP in adolescent.

Methodology:
Study design: experimental study design. (Pre-test, Post-test)
Sampling Technique: Stratified Random Sampling.

This study included 30 subjects (15 males 15 females) with LBP full-filing inclusion criteria and willing to participate. The
subjects were treated with Pilates swimming and teaser exercise for 30mins per day for 5days in a week for 4 weeks. Pre and
post treatment assessment for pain in VAS and quality of life by using MODQ were noted andanalysed.

Result: The data (total number 30, male-15, female-15) was analyzed by Wilcoxon Signed Rank Test and Mann-Whitney
Test etc. The results stated that there was decreasing in pain in vas and improvement in quality of life of the subjects following
above interventions.

Conclusion: The objective was to find out effectiveness of Pilates in adolescent with LBP. This study results showed that
Pilates had significantly decreased pain and improved quality of life in adolescent.

Pilates produced highly significant improvement in reducing pain (VAS score) and improvement in function (MODQ score)
at the 4th week when compared to baseline values in subject with non-specific type of LBP.

Keywords: LBP IN ADOLESCENT, PILATES, SWIMMING, TEASER.

1. INTRODUCTION

The one physical tribute making man among his vertebrae cousins is his upright stature. Other primates may envy the canopy
of tropical forest, sometime climbing, sometime semi upright, but man alone is comfortable and confident with the upright
bipedal posture due to spine. The anatomical structure of spine curvature at cervical and lumbar region where a mobile
segment meets an immobile segment that is Sacrum and where the lumber lordosis merges into the Sacral Kyphosis spine
makes it more susceptible to damage.
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LBP is one of the most common musculo-skeletal problems encountered by Physiotherapist round the globe. Impairment of
back and spine are the most common cause of limitation of physical activity.

Occurrence of LBP nationally and internationally varies from 50-84%.
The LBP can be classified into-

1. Acute LBP (less than 6 weeks).

2. Sub-acute LBP (6-12weeks).

3. Chronic LBP (more than 12weeks).

Low back pain (LBP) in adolescents is a relatively common complaint, many types of LBP has been described, but non-
specific type of LBP is the most common type among adolescents.Various and different epidemiology studies shows a higher
prevalence of LBP among adolescent. It has been increased in recent years.

Salminen found a correlation in between weakness of the abdominal muscle, tightness of the hamstrings muscle, and back
pain in adolescent.

There is a high prevalence of low back pain in high school students and striking association with female sex, electronic
devices, and mental health problems.

In terms of treatment patient with LBP undergo a variety of therapeutic interventions such as LLTT, TENS, NSAIDS, muscle
strengthening exercise, muscle stretching exercise, manual therapy, interferential therapy, taping technique and, McKenzie
exercise?.29:30,31,

In adults the most effective interventions for reducing pain were Pilates, mind-body, and core-based exercises. The most
effective interventions for reducing disability were Pilates, strength, and core-based exercises.

However, therapeutic treatments for LBP in children and adolescents are more recent, and the treatments applied consist of
back education, exercise, manual therapy and therapeutic physical conditioning. These interventions are primarily aimed at
reducing the prevalence and intensity of LBP and disability, although it is unknown which treatment is most effective in this
population.

Pilates is another popular form of mind—body exercise where the focus is on controlled movement, posture, and breathing.
Joseph H. Pilates developed the comprehensive program known as the Pilates method in the 1920’s.

The Pilates method incorporates both physical and mental elements. The technique focuses in Pilates on the “power house”
or what is known today as the core muscles, this includes the abdominal, gluteal, and Para-spinal muscles in particular.

Pilates is an exercise program as a core stability approach to augment the neuromuscular system to control and protect the
core body or spine. This method is a comprehensive body-mind conditioning, which coordinates core stabilizing exercise
with mind and breath control challenging by flowing movement of the whole body. Since a Pilates approach focuses on core
body exercise and breathe control, it facilitates activation of transvers abdomens, diaphragm, multifidus and pelvic floor
muscles.

In recent years, there have been a growing number of reports on the benefits of Pilates-based exercises for low back pain.

OBJECTIVES:
1. To find out the effects of Pilates on adolescent with LBP.

2. To find out the effects of Pilates on quality of life and disability in adolescent with LBP.
3. To find out the effects of Pilates on pain in adolescent with LBP.

HYPOTHESIS:
Whether the Pilates exercise will be effective in adolescent in LBP?

EXPERIMENTAL HYPOTHESIS:
There will be significant difference on quality of life and disability and reduction of pain in adolescent with LBP.

NULL HYPOTHESIS:
There will be no significant difference on quality of life and disability and reduction of pain in adolescent with LBP.

2. METHODOLOGY
STUDY DESIGN: Experimental study design. (Pre-test-Post-test)

SAMPLE DESIGN: Stratified random sampling.
SAMPLE SIZE: 30 subjects.
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OUTCOME MEASURE:

e  Pain: Visual analogue scale (VAS)

e  Function and Disability: Modified Oswestry Low Back Pain  Questionnaire (MOLBPDQ)
SOURCE OF DATA:

30 Symptomatic patient of both gender (male-15, female-15) fulfilling the inclusion criteria were recruited from Swasthya
kalyan hospital.

DURATION OF STUDY:
Duration of the study 9-12 months.

INCLUSION CRITERIA:
e Informed consent.

e Age between 12-18yeras.

e Both genders.

e  Suffering from back pain from last 2months.

e Back pain due to Hamstrings muscle tightness or abdominal muscle weakness.

EXCLUSION CRITERIA:
e Cardio-vascular conditions. Asthma.

e Recent fracture of spine or lower limb.
e PIVD.

e Any bone pathology e.g. Bone tumor.
e SC.

o Radiculopathy.

e Hypermobile joints.

e  Subjects having structural deformity.
3. RESULTS

TABLE 5.1 AGE WISE DISTRIBUTION OF SUBJECTS IN STUDY:

Age Frequency Per cent
12-13 8 26.7
14-15 12 40.0
16-18 10 333
Total 30 100.0

The above table describe the age wise distribution of subjects.

26.70% of the subjects were in the age group of 12-13 years with frequency of 8.
40% of the subjects were in the age group of 14-15 years with frequency of 12.
33.30% of the subjects were in the age group of 16-18 years with frequency of 10.
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TABLE 5.2:
N Minimum Maximum Mean Std. Deviation
AGE 30 12 18 14.87 1.871

The minimum age was 12 and maximum was 18 years with mean of 14.87 and standard deviation of 1.871.

FIGURE 5.1 AGE WISE DISTRIBUTION OF SUBJECTS IN STUDY:

TABLE 5. 3 GENDER WISEDISTRIBUTION OF SUBJECTS IN STUDY:

F 15 50.0
M 15 50.0
otal 30 100.0

Above table shows the number of gender in study which is 15 for male and 15 for female.

FIGURE 5.2 GENDER WISEDISTRIBUTION OF SUBJECTS IN STUDY:

ANALYSIS OF TREATMENT PARAMETERS (OTCOME MEASURES)
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TABLE 5.4 OF VAS:
Parameter: VAS
Wilcoxon
signed
Std. Mean S.D of Change | rank test
N Minimum | Maximum Mean Deviation | Median | difference | difference (%) Z value p

PRE 30 6 8 7.07 .868 7.00 2.267 521 32.08 4.98 .000
POST 30 3 7 4.80 1.031 5.00 HS

The table describe the effect of interventions on pain with VAS. There is 32.08% decrease in pain score with mean of 2.267
and standard deviation difference of .521.

P value is .000 which is highly significant.

FIGURE 5.3 GRAPH FOR VAS SCALE:

Mean
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The graph shows the mean difference of pre and post data which is 2.267.

TABLE 5.5 OF MODQ:

Parameter: MOLBPQ Total

Wilcoxon
signed
Std. Mean S.D of Change rank test
N Minimum | Maxmum Mean Deviation | Median | difference | difference (%) Z value p
PRE 30 12 27 19.93 3.648 20.00 3.533 1.479 17.73 4.81 .000
POST 30 10 20 16.40 2.762 16.50 HS

The above table describe the effect of interventions on quality of life with MODQ. There is 17.73% decrease in disability
score with mean of 3.533 and standard deviation difference of 1.479.

P value is .000 which is highly significant.
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FIGURE 5.4 GRAPH FOR MODQ SCALE:
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This graph shows the mean difference of pre and post data which is 3.533.

TABLE 5.6 COMPARISION OF PRE AND POST DATA FOR MODQ:

Wilcoxon
signed
Std. Mean S.Dof Change rank test

Parameter N Minimum | Maximum Mean Deviation | Median | difference | difference (%) Z value p

EMP PRE 30 1 4 2.03 765 2.00 .400 .563 19.67 321 .001
POST 30 1 3 1.63 .615 2.00 HS

LT PRE 30 1 4 217 1.085 2.00 233 .568 10.77 211 .035
POST 30 1 4 1.93 785 2.00 sig

PC PRE 30 1 3 1.77 .679 2.00 .400 .563 22.64 3.21 .001
POST 30 1 2 1.37 .490 1.00 HS

PN PRE 30 1 4 2.23 .817 2.00 .633 .490 28.36 4.36 .000
POST 30 1 3 1.60 .621 2.00 HS

SL PRE 30 1 4 1.90 .803 2.00 .333 479 17.54 3.16 .002
POST 30 1 3 1.57 .626 1.50 HS

SLP PRE 30 0 4 113 1.137 1.00 .267 450 23.53 2.83 .005
POST 30 0 3 .87 .819 1.00 HS

ST PRE 30 0 3 1.60 .855 2.00 .400 .498 25.00 3.46 .001
POST 30 0 2 1.20 .610 1.00 HS

STD PRE 30 1 4 2.77 .898 3.00 467 571 16.87 3.50 .000
POST 30 1 3 2.30 .651 2.00 HS

TVL PRE 30 1 3 2.07 .583 2.00 .100 .305 4.84 1.73 .083
POST 30 1 3 1.97 .490 2.00 NS

WK PRE 30 0 4 2.27 .868 2.00 .300 .466 13.24 3.00 .003
POST 30 0 4 1.97 .809 2.00 HS
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FIGURE 5.5 GRAPH COMPARISION OF PRE AND POST DATA FOR MODQ:

EMP LT PC PN SL SLP ST STD TVL WK

TABLE 5.7 COMPARISION OF EFFECT ON GENDER:

change
Parameter: MOLBPQ Total
GENDER N Mean Std. Deviation t value p
F 15 3.33 1.18 .735 .469
M 15 3.73 1.75 NS
Total 30 3.53 1.48
change
Parameter: VAS
GENDER N Mean Std. Deviation t value p
F 15 2.33 .49 .695 .493
M 15 2.20 .56 NS
Total 30 2.27 .52

These tables describe that Pilates is not significant to genders. It has same effects on males as well as females.

TABLE 5.8 COMPARISION OF EFFECT ON AGE:

Correlations

Karl pearson
correlation
Parameter coefficient r value p
MOLBPQ Total change AGE -.135 476 | NS
VAS change AGE 427 .019 | sig
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The table described that Pilates is not significant to age when analyse at MODQ score but it is become significant to the VAS
scale.

4. DISCUSSION

The finding of this suggest that Pilates exercise is very effective in reducing low back pain. It is also improving muscle
endurance, posture, balance, stability, and facilitate breathing pattern.

The results of this study also showed highly significant values towards pain (VAS) and quality of life (MODQ).

It may also help in preventing and attenuating the injury and dysfunction of musculoskeletal system. Pilates is also effective
to improve flexibility and stability of lower back.

5. CONCLUSION

The objective was to find out effectiveness of Pilates in adolescent with LBP. This study results showed that Pilates had
significantly decreased pain and improved quality of life in adolescent.

Pilates produced highly significant improvement in reducing pain (VAS score) and improvement in function (MODQ score)
at the 4" week when compared to baseline values in subject with non-specific type of LBP.

Based on the above discussion and conclusion, it has been proved that this study supports the alternate hypothesis.

Limitation of the study

o Study included only 30 subjects which is a small sample size. Larger study involving increased number of participants
should be employed.

Duration of study was short (4 weeks). Hence long duration intervention is necessary for better outcome measures.

REFERENCES

[1] H N Herkowitz, J Dvorak, G Bell, M Nordin D Grob. The 3" edition, USA: Lippincott Williams and
Wilkins;2004.p.4

[2] Biering-Sorensen F.A. Prospective study of low back pain in general population. Scandinavian journal of
Rehabilitation Medicine 1983;15:71-79.

[3] Cassidy LD, Carroll LJ, Cote P. the Saskatchewan health and back pain survey:the prevalence of low back pain
and related disability in Saskatchewan adults. Spine 1998;23:1860-1867.

[4] Lebeouf-Yde C, Klougart N, Lauristen T. how common is low back pain in the Nordic population? Spine
1996;21:1518-1526.

[5] Papageorgiou AC, Croft PR, Ferry S, Jayson MIV, Silman AJ. Estimating the prevalence of low back pain in
the general population: Evidence from the South Manchester pain survey. Spine 1995;20:1889-1894.

[6] Saudicani P, Hansen K, Gyntelberg F. low back pain in steel plant workers. Occupational
medicine.1994;44:217-221.

[7] Walsh K, Varnesh N, Osmond C, Styles R, Coggon D. Occupational causes of low back pain. Scandinavain
journal of work and environmental health.1989;15:54-59.

[8] Matsui H, Maeda A, Tsuji H, Narsue Y. Risk indication of low back pain among workers in Japan: association
of familial and physical factors with low back pain. Spine.1997;22:1242-1248.

[9] Bratton RL.Assessment and management of acute low back pain. Am Fam Physician.1999;62:299-308.
[10] Frymoyer J. Back pain and sciatica.1998.N E J;318:291-300.

[11] RaminKordi, MD, MSc, PhD and Mohsen Rostami : Low Back Pain in Children and adolescents: an
Algorithmic Clinical Approach.2011, September;21(3):259-270.

[12] Antonia Gémez-Conesa, and Julio Sanchez-Meca: Physical therapy treatments for low back pain in children
and adolescents: a meta-analysis. BMC MusculoskeletDisord.2013; 14: 55.

[13] Ahlgwist A, Hagman M, Kjellby-Wendt G, Beckung E. Physical therapy treatment of back complaints on
children and adolescents. Spine. 2008;33:721-727.

[14] Muscolino E. Pilates and the "powerhouse”-1. J Body Work MovTher. 2004;8:15-24.
[15] Latey P. Updating the principles of the Pilates method-Part 2.J Body Work MovTher. 2002;6:94-101.

[16] Jose Manual Garcia Effectiveness of physiotherapy interventions for back care and the prevention of non-
specific low back pain in children and adolescents: a systematic review and meta-analysis BMC Musculoskelet
Disorder 2022 Apr 2;23(1):314. doi: 10.1186/s12891-022-05270-4.

Journal of Neonatal Surgery | Year: 2025 | Volume: 14 | Issue 8
pg. 130



Dr. Tabish Aziz, Prof. (Dr.) Dhruv Taneja, Prof. (Dr.) Waribam Ranjeeta,
Dr Manali Parashar, Dr. Aditi Buliya, Dr. Anamika Jain

[17] Thiago Paulo Bento Low back pain in adolescents and association with sociodemographic factors, electronic
devices, physical activity and mental health

[18] J Pediatr (Rio J) 2020 Nov-Dec;96(6):717-724. doi:10.1016/j.jped.2019.07.008. Epub 2019 Sep 30.

[19] Ruben Fernandiz Best Exercise Options for Reducing Pain and Disability in Adults With Chronic Low Back
Pain: Pilates, Strength, Core-Based, and Mind-Body. A Network Meta-analysis J Orthop Sports Phys Ther 2022
Aug;52(8):505-521. doi: 10.2519/jospt.2022.10671. Epub 2022 Jun 19.

[20] Jose Manual Gracia Effectiveness of physiotherapy interventions for back care and the prevention of non-
specific low back pain in children and adolescents: a systematic review and meta-analysis PMID: 35366847
PMCID: PMC897604 DOI: 10.1186/s12891-022-05270-4.

[21]J Pediatr (Rio J) Low back pain in adolescents and association with sociodemographic factors, electronic
devices, physical activity and mental health 2020 Nov-Dec;96(6):717-724. doi:
10.1016/j.jped.2019.07.008. Epub 2019 Sep 30.

[22] Ruben Fernandiz Best Exercise Options for Reducing Pain and Disability in Adults With Chronic Low Back
Pain: Pilates, Strength, Core-Based, and Mind-Body. A Network Meta-analysis J Orthop Sports Phys Ther 2022
Aug;52(8):505-521. doi: 10.2519/jospt.2022.10671. Epub 2022 Jun 19.

[23] Validity, reliability, and feasibility of EQ-5D-3L, VAS, and time trade-off among JordaniansValidez, fiabilidad
y viabilidad de EQ-5D-3L, EVA y TTO (Time Trade-Off) entre los jordanos Journal of Healthcare Quality
Research Vol.40, Issue 1, January—February 2025, Pages 29-38.

[24] Reliability and validity of Punjabi version of Oswestry Disability Index in patients with mechanical low back
pain Journal of Clinical Orthopaedic and Trauma 13, February 2021, Pages 163-168.

[25] Hardik Patel, Prof. Dr. D C Jain, Surendra Singh, Prof. (Dr.) Waribam Ranjeeta, Prof. (Dr.) Dhruv Taneja, Prof.

Dr. Mali Ram Sharma, Prof Swati Dubey, Nirav Shah, Bal Mukund Jha Journal of the Maharaja Sayajirao
University of Baroda UGC Care Listed Group-1 Journal ISSN: 0025-0422, Volume-58, No.1 (2024).

Journal of Neonatal Surgery | Year: 2025 | Volume: 14 | Issue 8
pg. 131



