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Abstract

Introduction: Chronic low back pain represents a major problem for

the global population, as it adversely affects individuals' overall well-
being, diminishes work productivity and leads to high treatment costs.
Non-pharmacological treatment, including physiotherapy, is a key
method for managing this type of pain condition. One of the less studied
physiotherapy methods that potentially contributes to the management
of chronic low back pain is pelvic floor muscle training, the effectiveness
of which we evaluated through this literature review. Methods: In the
systematic literature review, randomized controlled trials identified
through the PubMed and Google Scholar databases were included. All
studies, regardless of the year of publication, written in English language
and meeting the inclusion criteria, were reviewed. These criteria included
that the studies were randomized controlled trials, with participants
being individuals with chronic lower back pain, and that the intervention
involved pelvic floor muscle exercises. The quality of included studies
was assessed using the PEDro scale. Results: Seven randomized
controlled trials were included in the systematic literature review. Their
methodological quality was rated as “fair” (> 4) according to the PEDro
scale. The results of the studies showed that a treatment consisting of
standard physiotherapy (electrotherapy, thermotherapy, ultrasound
therapy, back muscle strengthening exercises) and pelvic floor muscle
training significantly reduces pain and improves the functionality of
people with chronic low back pain. Furthermore, this combination
proved to be significantly more effective intervention than standard
physiotherapy treatment alone. Nevertheless, the reduction in chronic
low back pain is more pronounced when we add trunk stabilization
exercises to standard treatment than when we add pelvic floor muscle
exercises. Discussion and conclusions: The main finding of our literature
review suggests that integrating pelvic floor muscle training into
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standard treatment represents an effective approach for reducing pain
and improving functionality in individuals with chronic low back pain.
More high-quality randomized controlled trials with a broader spectrum
of participants are warranted in order to support the development of
more precise guidelines for physiotherapeutic approaches in individual
treatment. Additionally, research investigating the long-term effects of
pelvic floor muscle training on chronic low back pain would be beneficial
for a better understanding of its long-term therapeutic potential.

Keywords: low back pain, pelvic floor muscles, exercise, physiotherapy
treatment

Introduction

Low back pain is characterized by pain, muscle tension, or stiffness localized
between the 12th rib and the gluteal fold (Hayden et al., 2021) and can radiate to
the lower extremities. Approximately 80% of people experience low back pain
at least once in their lifetime (Wang et al., 2012). In 2% to 10% of cases, this pain
can develop into chronic low back pain (CLBP), defined as pain persisting for
more than three months (Alleva et al., 2016). The persistance of pain is often in-
fluenced not only by biological factors but also by psychological and social fac-
tors (Knezevic et al., 2021).

Chronic low back pain (CLBP) represents a significant social issue, im-
pacting individual well-being and leading to high treatment costs, absentee-
ism or reduced productivity at work (Meucci et al., 2015). Early and effective
treatment is therefore crucial. This may include invasive treatments such as su-
rgeries and epidural steroid injections, or pharmacological approaches using
non-opioid analgesics, nonsteroidal anti-inflammatory drugs, opioids, muscle
relaxants, and antidepressants (Alleva et al., 2016; Hong et al., 2022; Qaseem et
al.,, 2017). Additionally, non-pharmacological treatments are integral to mana-
ging CLBP and include patient education about their condition and coping te-
chniques, lifestyle modifications, progressive muscle relaxation, cognitive-be-
havioral therapy and physiotherapy utilizing physical agents, manual therapy,
and various types of exercise, including pelvic floor muscle training (PFMT)
(Fernandez-Rodriguez et al., 2022; Hong et al., 2022; Knezevic et al., 2021).

Pelvic floor muscles (PFM) are a group of muscles situated between the
pubic bone, coccyx, and ischial tuberosities (Bi et al., 2013). These muscles are
crucial for supporting pelvic organs, maintaining continence, and sexual func-
tion (Eickmeyer, 2017). They also play an important role in stabilizing the trunk
and the sacroiliac joint, which, if unstable, can lead to the occurrence of CL-
BP (Hodges et al., 2007; Lee et al., 2016; Pel et al., 2008). Due to the numerous
functions of PFM, they are becoming increasingly important in physiothera-
peutic treatment. PMFT, which involves repeated contractions and relaxations
of the PFM and anal sphincter, is used to enhance the strength and coordinati-
on of these muscles (Hite and Curran, 2021). These exercises have shown bene-
fits in preventing and treating urinary incontinence (Alouini et al., 2022), im-



proving symptoms related to pelvic organ prolapse (Espifio-Albela et al., 2022),
and enhancing sexual function in the postpartum period (Hadizadeh-Talasaz
et al., 2019). This systematic literature review aims to determine the effective-
ness of PFMT in managing CLBP.

Methods

Search Strategy

The literature review included studies identified through the PubMed and
Google Scholar databases, which were searched in October 2023. The search
was conducted using keywords »pelvic floor« and »low back pain,« with the
condition that both phrases must appear in the article title. The final search
query in PubMed was: (»pelvic floor«[Title]) AND (»low back pain«[Title]) and
in Google Scholar: allintitle: »pelvic floor« »low back pain«.

Inclusion and Exclusion Criteria

All studies written in English that met the PICOS criteria were included, regar-
dless of publication year (Methley et al., 2014). Studies were eliglible if they in-
volved participants with CLBP, included at least one of the experimental gro-
up receiving pelvic floor muscle exercises, and compared the effectiveness of
PFMT with a control group or reported data on pain intensity before and after
the intervention. Only randomized controlled trials were included. Exclusion
criteria included studies involving participants with other pathologies, experi-
mental groups receiving additional treatments besides PFMT (except for stan-
dard CLBP treatment), and studies that did not include any experimental gro-
up performing PFMT.

Methodological Quality

The quality of the randomized controlled trials was assessed using the PEDro
scale, which assigns a score from o to 10 (Maher et al., 2003). Studies scoring 9
to 10 were considered excellent, 6 to 8 were considered good, 4 to 5 were consid-
ered fair, and below 4 were considered poor quality. The average quality of the
included randomized controlled trials was assessed as fair (average score: 4.28).
Among these, two were of good quality, two were of fair quality, and three were
classified poor quality.

Results

When the mentioned search term was entered in the databases, a total of 40
hits were displayed, 9 in PubMed and 31 in Google Scholar. After removing 3
duplicates, the titles and abstracts of the remaining 37 articles were reviewed. 9
articles met the inclusion criteria and were fully reviewed. Subsequently, 2 stu-
dies were excluded due to inappropriate language and population criteria. The
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remaining 7 studies were included in the literature review. The search and se-
lection process is shown in Figure 1.
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Figure 1: Searching and selecting studies for inclusion in the literature review.

Table 1 outlines the basic characteristics of seven studies that investi-
gated the effect of PFMT on CLBP. The studies found that combining PEMT
with standard physiotherapy treatment resulted in better outcomes for man-
aging CLBP compared to standard physiotherapy alone, which typically in-
cludes ultrasound therapy, transcutaneous electrical nerve stimulation, ther-
motherapy, infrared light therapy, shortwave diathermy, and various exercises
for strengthening flexors, extensors, and trunk stabilizers (Bhatnagar and Sa-
hu, 2017; Bi et al., 2013; Dsingh and Kaur, 2020; Ghaderi et al., 2016; Kumar et
al., 2015; Mohseni-Bandpei et al., 2011; Rathi, 2013). Adding PFMT to stand-
ard treatment improved initial and final pain scores and functionality in most
included studies (Bhatnagar and Sahu, 2017; Bi et al., 2013; Dsingh and Kaur,
2020; Ghaderi et al., 2016; Kumar et al., 2015; Rathi, 2013). It also increased the
endurance and strength of PFM (Ghaderi et al., 2016; Mohseni-Bandpei et al.,
2011) and abdominal muscles (Ghaderi et al., 2016; Kumar et al., 2015). How-
ever, the combination of standard treatment with trunk stabilization exercis-
es was found to be more effective in reducing CLBP than combining standard
treatment with PFMT (Kumar et al., 2015).



Table 1: Overview of included studies.

Study

Participants

20 subjects with

Pelvic floor musc
program

8-week progressive program

Main findings

Pelvic floor muscle exercise group* showed
greater improvement in endurance and

Mobhseni- : 6x/da .
n chronic low back (6x/day) . strength of pelvic floor muscles than
-Bandpei . Contraction: 5-10 s .
pain (age = 20-50 standard treatment group (p < 0,001); pain
etal., 2011 Rest: 4 s . - .
years) and functionality improved the same in
Cycles: 4-10
both groups (p < 0,01)
Bhatnagar 30 subjects with 6-week progressive program  Pelvic floor muscle exercise group* showed
and Sa}%u chronic low back  Contraction: 6 s greater improvement in pain and func-
201 ’ pain (age =25-50  Rest: 6§ tionality than standard treatment group
7 years) Cycles: 25-100, 5/min (p < 0.05)
30 subjects with 4-week p'rogram (5x/week) Trunk sFabilization ex'ercise‘: group showed
Contraction: 3-5's greater improvement in pain (p < 0.001),
Kumar etal., postpartum chron- . . - . .
. . Rest: no information functionality (p < 0.05) and abdominal
2015 ic low back pain . . .
Cycles: no information muscle endurance (p < 0.05) than pelvic
(age = 25-35 years) . M
floor muscle exercise group
bjects with -week i . .
. 27 subjects wi 5-WECK PTOGIESSIVE PIOBIAM  pelvic floor muscle exercise group* and
Dsingh sitting jobs and (3x/week) .
. ; postural control exercise group showed
and Kaur, chronic low back  Contraction: 6 s . O .
. greater improvement in pain and function-
2020 pain Rest: 6 s

(age = 18-45 years)

Cycles: 5/min, 30 min

ality than standard treatment group

Bi et al., 2013

47 subjects with
chronic low back
pain (age = 18-60
years)

24-week progressive pro-
gram (3x/week)
Contraction: 6 s

Rest: 6 s

Cycles: 25-100, 5/min

Pelvic floor muscle exercise group* showed
greater improvement in pain (p = 0.045)
and functionality (p = 0.034) than stand-
ard treatment group; strength and endur-
ance of the trunk muscles improved the
same in both groups

60 subjects with
urinary inconti-

12-week program (3x/week)
Contraction: 30% max vol-

Pelvic floor muscle exercise group* showed
greater improvement in strength and en-

Ghaderi et . . durance of the trunk stabilization muscles
nence and chronic untary contraction
al., 2016 . . . than standard treatment group (p < 0.05);
low back pain (age Rest: no information . e
. . pain and functionality improved the same
= 45-60 years) Cycles: no information ]
in both groups
. . -week progressive program . .
30 subjects with 4 prog prog Pelvic floor muscle exercise group* showed
; (sx/week, 3x/day) . . . .
. chronic low back ; greater improvement in pain and functi-
Rathi, 2013 Contraction: 5s or more

pain (age = 20-40
years)

Rest: 5 s or less
Cycles: 10

onality than standard treatment group (p
< 0.05)

* Pelvic floor muscle exercise group also received standard treatment

Discussion

Through a systematic literature review, we aimed to determine the effective-

ness of PFMT in individuals dealing with CLBP. The main finding of our sys-

tematic review was that PFMT significantly reduces CLBP. However, it was

found that physiotherapy treatment combined with PEMT was not significant-

ly more effective than standard physiotherapy treatment in all studies. Addi-

tionally, there were no significant differences observed in the method of execu-

tion or duration of PFMT that would impact the effectiveness of treatment for
patients with CLBP.
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The interventions in the included studies examined varying durations
of PFM contractions, rest periods, and the overall length of the intervention.
Regardless of the duration of PFM contraction or rest periods between them,
all studies have consistently shown a significant reduction in CLBP. Howev-
er, there is no consensus on the optimal length for such interventions — in the
studies analysed, the intervention period ranged from 4 to 24 weeks, with all
studies reporting pain reduction outcomes. In previous research where pel-
vic floor exercises were used to treat urinary incontinence, interventions typ-
ically lasted around 12 weeks, which was sufficient to improve PFM strength
(McLean et al., 2013).

PFMT has been proven effective when integrated with other interven-
tions. In most of the reviewed studies (Bhatnagar and Sahu, 2017; Bi et al.,
2013; Dsingh and Kaur, 2020; Ghaderi et al., 2016; Mohseni-Bandpei et al., 20115
Rathi, 2013), PFMT was used in combination with back or abdominal muscle
strengthening exercises, except in one study (Kumar et al., 2015) where PEMT
was applied without other exercise interventions. Combining PEMT with core
muscle strengthening exercises is reasonable to include in physiotherapeutic
treatment of individuals with CLBP (Sapsford and Hodges, 2001) due to the in-
dispensable connection between core muscles (especially the multifidus and
transverse abdominal muscles) and PFM. The concurrent activation of these
muscle groups enhances intra-abdominal pressure (Rathi, 2013). This increase
in pressure facilitates improved segmental stability, which is essential for mit-
igating pain and functional impairment in individuals with CLBP (Kim and
Lee, 2013). This could explain how PFMT impacts CLBP. There is still no con-
sensus on whether PFM strengthening alone affects CLBP or if the pain reduc-
tion is a result of the strengthened core muscles that are simultaneously trained
with PFM (Bernard et al., 2021).

In this systematic literature review, several limitations need to be con-
sidered. The interventions were relatively short-term. The included studies in-
volved a small number of participants, and it is also worth noting the general-
ly lower quality of the research.

Conclusion

PFMT is a physiotherapy method used to adress various conditions, includ-
ing urinary incontinence, symptoms associated with pelvic organ prolapse,
and sexual function in the postpartum period. It is also gaining importance
in the management of CLBP. The main finding of our literature review is that
combining PFMT with standard treatment is an effective approach to reduc-
ing pain and improving functionality in individuals with CLBP. Addition-
ally, in most of the studies, standard treatment augmented with PFMT was
found to be more effective than standard treatment alone. In the future, more
high-quality randomized controlled trials with a larger number of participants
are needed on the topic of PEMT to contribute to the establishment of clearer
guidelines for the physiotherapeutic management of individuals with CLBP. It



would also be beneficial to conduct studies that observe the long-term effects
of PFMT on CLBP.

References

ALLEVA, J., HUDGINS, T., BELOUS, J. and KRISTIN ORIGENES, A. (2016).
Chronic low back pain. Disease-a-Month: DM, 62(9), 330-333. https://
doi.org/10.1016/j.disamonth.2016.05.012

ALOUINI, S., MEMIGC, S. and COUILLANDRE, A. (2022). Pelvic Floor Mus-
cle Training for Urinary Incontinence with or without Biofeedback or
Electrostimulation in Women: A Systematic Review. International Jour-
nal of Environmental Research and Public Health, 19(5), 2789. https://doi.
org/10.3390/ijerph19052789

BERNARD, S., GENTILCORE-SAULNIER, E., MASSE-ALARIE, H. and
MOFFET, H. (2021). Is adding pelvic floor muscle training to an exercise
intervention more effective at improving pain in patients with non-spe-
cific low back pain? A systematic review of randomized controlled trials.
Physiotherapy, 110, 15-25.

BHATNAGAR, G. and SAHU, M. (2017). Comparision of Pelvic Floor Ex-
ercises and Conventional Regimen in Patients with Chronic Low
Back Pain. Indian Journal of Physiotherapy and Occupational Thera-
py - An International Journal, 11, 38—42. https://doi.org/10.5958/0973-
5674.2017.00069.7

BL, X., ZHAQO, J., ZHAO, L., LIU, Z., ZHANG, J., SUN, D., SONG, L. and
XIA, Y. (2013). Pelvic floor muscle exercise for chronic low back pain.
The Journal of International Medical Research, 41(1), 146-152. https://doi.
0rg/10.1177/0300060513475383

DSINGH, A. and KAUR, A. (2020). Role of Postural Control Exercises and
Pelvic Floor Strengthening Exercises on Chronic Low Back Pain of
Women with Sitting Jobs. In F. Rebelo and M. M. Soares (Eds.), Advanc-
es in Ergonomics in Design (Vol. 955, pp. 775—782). Springer International
Publishing. https://doi.org/10.1007/978-3-030-20227-9_75

DUMOULIN, C., HAY-SMITH, E. J. C. and MAC HABEE-SEGUIN,

G. (2014). Pelvic floor muscle training versus no treatment, or in-
active control treatments, for urinary incontinence in women. The
Cochrane Database of Systematic Reviews, 5, CD005654. https://doi.
01g/10.1002/14651858.CD005654.pub3

EICKMEYER, S. M. (2017). Anatomy and Physiology of the Pelvic Floor. Phys-
ical Medicine and Rehabilitation Clinics of North America, 28(3), 455—
460. https://doi.org/10.1016/j.pmr.2017.03.003

ESPINO-ALBELA, A., CASTANO-GARCIA, C., DIAZ-MOHEDO, E. and
IBANEZ-VERA, A.]. (2022). Effects of Pelvic-Floor Muscle Training in
Patients with Pelvic Organ Prolapse Approached with Surgery vs. Con-

73

THE EFFECT OF PELVIC FLOOR MUSCLE EXERCISES ON CHRONIC LOW BACK PAIN



74

ZDRAVJE DELOVNO AKTIVNIH IN STAREJSIH ODRASLIH | HEALTH OF WORKING-AGE AND OLDER ADULTS

servative Treatment: A Systematic Review. Journal of Personalized Medi-
cine, 12(5), 806. https://doi.org/10.3390/jpm12050806

FERNANDEZ-RODRIGUEZ, R., ALVAREZ-BUENO, C., CAVERO-RE-
DONDO, I, TORRES-COSTOSO, A., POZUELO-CARRASCOSA, D.
P, REINA-GUTIERREZ, S., PASCUAL-MORENA, C. and MARTIN-
EZ-VIZCAINO, V. (2022). 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. The Journal
of Orthopaedic and Sports Physical Therapy, 52(8), 505—521. https://doi.
org/10.2519/jospt.2022.10671

GARCIA-SANCHEZ, E., AVILA-GANDIA, V., LOPEZ-ROMAN, J.,
MARTINEZ-RODRIGUEZ, A. and RUBIO-ARIAS, J. A. (2019). What
Pelvic Floor Muscle Training Load is Optimal in Minimizing Urine
Loss in Women with Stress Urinary Incontinence? A Systematic Review
and Meta-Analysis. International Journal of Environmental Research
and Public Health, 16(22), 4358. https://doi.org/10.3390/ijerph16224358

GHADERIL F., MOHAMMADI, K., AMIR SASAN, R., NIKO KHESLAT, S.
and OSKOUEL, A. E. (2016). Effects of Stabilization Exercises Focusing
on Pelvic Floor Muscles on Low Back Pain and Urinary Incontinence in
Women. Urology, 93, 50-54. https://doi.org/10.1016/j.urology.2016.03.034

HADIZADEH-TALASAZ, Z., SADEGHI, R. and KHADIVZADEH, T. (2019).
Effect of pelvic floor muscle training on postpartum sexual function
and quality of life: A systematic review and meta-analysis of clinical tri-
als. Taiwanese Journal of Obstetrics ¢ Gynecology, 58(6), 737-747. https://
doi.org/10.1016/j.tjog.2019.09.003

HAYDEN, J. A., ELLIS, J., OGILVIE, R., MALMIVAARA, A. and TULDER,
M. W. (2021). Exercise therapy for chronic low back pain. The Cochrane
Database of Systematic Reviews, 2021(9), CDoogy9go. https://doi.
0rg/10.1002/14651858.CD009790.pub2

HITE, M. and CURRAN, T. (2021). Biofeedback for Pelvic Floor Disor-
ders. Clinics in Colon and Rectal Surgery, 34(1), 56—61. https://doi.
0rg/10.1055/8-0040-1714287

HODGES, P. W., SAPSFORD, R. and PENGEL, L. H. M. (2007). Postural and
respiratory functions of the pelvic floor muscles. Neurourology and Uro-
dynamics, 26(3), 362-371. https://doi.org/10.1002/nau.20232

HONG, J.-Y., SONG, K.-S., CHO, J. H., LEE, J. H. and KIM, N. H. (2022). An
Updated Overview of Low Back Pain Management. Asian Spine Journal,
16(6), 968-982. https://doi.org/10.31616/asj.2021.0371

KIM, E. and LEE, H. (2013). The Effects of Deep Abdominal Muscle Strength-
ening Exercises on Respiratory Function and Lumbar Stability. Jour-
nal of Physical Therapy Science, 25(6), 663—665. https://doi.org/10.1589/
jpts.25.663



KNEZEVIC, N. N.,, CANDIDO, K. D., VLAEYEN, J. W. S., VAN ZUNDERT,
J. and COHEN, S. P. (2021). Low back pain. Lancet (London, England),
398(10294), 78-92. https://doi.org/10.1016/S0140-6736(21)00733-9

KUMAR, J.,JADAYV, J. and KALRA, S. (2015). Effect of pelvic floor muscle ex-
ercises in comparison with core stability exercises on pain, function-
al status and abdominal muscle endurance in post-partum females with
chronic low back pain. Indian Journal of Health Sciences and Care, 2(2),
121-126. https://doi.org/10.5958/2394-2800.2015.00022X

LEE, A. Y, BAEK, S. O, CHO, Y. W, LIM, T. H., JONES, R. and AHN, S. H.
(2016). Pelvic floor muscle contraction and abdominal hollowing during
walking can selectively activate local trunk stabilizing muscles. Journal
of Back and Musculoskeletal Rehabilitation, 29(4), 731-739. https://doi.
org/10.3233/BMR-160678

MAHER, C. G., SHERRINGTON, C., HERBERT, R. D., MOSELEY, A. M.
and ELKINS, M. (2003). Reliability of the PEDro scale for rating quality
of randomized controlled trials. Physical Therapy, 83(8), 713—721.

MCLEAN, L., VARETTE, K., GENTILCORE-SAULNIER, E., HARVEY,
M.-A., BAKER, K. and SAUERBREI, E. (2013). Pelvic Floor Muscle
Training in Women With Stress Urinary Incontinence Causes Hyper-
trophy of the Urethral Sphincters and Reduces Bladder Neck Mobili-
ty During Coughing. Neurourology and Urodynamics, 32(8), 1096-1102.
https://doi.org/10.1002/nau.22343

METHLEY, A. M., CAMPBELL, S., CHEW-GRAHAM, C., MCNALLY, R.
and CHERAGHI-SOHLI, S. (2014). PICO, PICOS and SPIDER: A com-
parison study of specificity and sensitivity in three search tools for qual-
itative systematic reviews. BMC Health Services Research, 14(1), 579.
https://doi.org/10.1186/512913-014-0579-0

MEUCCI, R. D,, FASSA, A. G. and FARIA, N. M. X. (2015). Prevalence of
chronic low back pain: Systematic review. Revista de Satide Puiblica, 49,
1. https://doi.org/10.1590/S0034-8910.2015049005874

MOHSENI-BANDPEIL M. A., RAHMANI, N., BEHTASH, H. and KARIM-
LOO, M. (2011). The effect of pelvic floor muscle exercise on women with
chronic non-specific low back pain. Journal of Bodywork and Movement
Therapies, 15(1), 75—81. https://doi.org/10.1016/j.jbmt.2009.12.001

PEL,J.]J. M., SPOOR, C. W,, POOL-GOUDZWAARD, A. L., HOEK VAN DI-
JKE, G. A. and SNIJDERS, C. J. (2008). Biomechanical analysis of reduc-
ing sacroiliac joint shear load by optimization of pelvic muscle and lig-
ament forces. Annals of Biomedical Engineering, 36(3), 415—424. https://
doi.org/10.1007/51o439—oo7—9385—8

QASEEM, A., WILT, T. J., MCLEAN, R. M., FORCIEA, M. A., CLINICAL
GUIDELINES COMMITTEE OF THE AMERICAN COLLEGE OF
PHYSICIANS, DENBERG, T. D., BARRY, M. J., BOYD, C., CHOW, R.
D., FITTERMAN, N., HARRIS, R. P. et al. (2017). Noninvasive Treat-

75

THE EFFECT OF PELVIC FLOOR MUSCLE EXERCISES ON CHRONIC LOW BACK PAIN



76

ZDRAVJE DELOVNO AKTIVNIH IN STAREJSIH ODRASLIH | HEALTH OF WORKING-AGE AND OLDER ADULTS

ments for Acute, Subacute, and Chronic Low Back Pain: A Clinical
Practice Guideline From the American College of Physicians. Annals of
Internal Medicine, 166(7), 514-530. https://doi.org/10.7326/M16-2367

RATHI, M. (2013). Effect of pelvic floor muscle strengthening exercises in
chronic low back pain. Indian Journal of Physiotherapy and Occupation-
al Therapy, 7(1), 121.

SAPSFORD, R. R. and HODGES, P. W. (2001). Contraction of the pelvic
floor muscles during abdominal maneuvers. Archives of Physical Med-
icine and Rehabilitation, 82(8), 1081-1088. https://doi.org/10.1053/ap-
Mmr.2001.24297

WANG, X.-Q., ZHENG, J.-J., YU, Z.-W., BL, X., LOU, S.-J., LIU, J., CAL B.,
HUA, Y.-H., WU, M., WEIL, M.-L. et al. (2012). A Meta-Analysis of Core
Stability Exercise versus General Exercise for Chronic Low Back Pain.
PLoS ONE, 7(12), e52082. https://doi.org/10.1371/journal.pone.0052082





