PLOS ONE

Check for
updates

G OPEN ACCESS

Citation: Ribeiro Lira SO, Soares de Sousa VP,
Viana EdSR (2022) Therapeutic exercise versus
other modalities for prevention and treatment of
low back, pelvic girdle, and lumbopelvic pain
during pregnancy: A review protocol. PLoS ONE
17(9): e0274471. https://doi.org/10.1371/journal.
pone.0274471

Editor: Dylan A Mordaunt, Flinders University,
AUSTRALIA

Received: June 17, 2022
Accepted: August 28, 2022
Published: September 22, 2022

Copyright: © 2022 Ribeiro Lira et al. This is an
open access article distributed under the terms of
the Creative Commons Attribution License, which
permits unrestricted use, distribution, and
reproduction in any medium, provided the original
author and source are credited.

Data Availability Statement: No datasets were
generated or analysed during the current study. All

relevant data from this study will be made available

upon study completion.

Funding: This study was financed in part by the
Coordenagao de Aperfeicoamento de Pessoal de
Nivel Superior - Brasil (CAPES) — Finance Code
001.

Competing interests: The authors have declared
that no competing interests exist.

STUDY PROTOCOL

Therapeutic exercise versus other modalities
for prevention and treatment of low back,
pelvic girdle, and lumbopelvic pain during
pregnancy: A review protocol

Silvia Oliveira Ribeiro Lira®'®*, Vanessa Patricia Soares de Sousa?*, Elizabel de Souza
Ramalho Viana'*

1 Department of Physical Therapy, Universidade Federal do Rio Grande do Norte, Natal, Rio Grande do
Norte, Brazil, 2 Universidade Federal do Rio Grande do Norte, Faculdade de Ciéncias da Saude do Trairi
(FACISA/UFRN), Santa Cruz, Rio Grande do Norte, Brazil

@ These authors contributed equally to this work.
F VPSS and ESRV also contributed equally to this work.
* oliveira.silviaribeiro@gmail.com

Abstract
Background

The female body changes during pregnancy to create a favorable environment for fetal
development which may result in musculoskeletal disorder and painful symptoms in the lum-
bopelvic region.

Objective

To analyze the evidence of therapeutic exercise versus other modalities to prevent and treat
LBP, LGP, and LPP during pregnancy.

Methods

Full text randomized controlled trials (RCT) evaluating interventions to prevent or treat LBP,
PGP, and LPP during pregnancy (any gestational age) that comparing therapeutic exercises
with usual care or other modalities to reduce the incidence or severity of LBP or PGP or both
during pregnancy will be included. 5 electronic databases will be searched to identify stud-
ies. Assess risk of bias in each study using the Cochrane Handbook for Systematic Reviews
of Interventions and quality of overall body of evidence for all primary outcomes will be
assessed for all comparisons using the approach outlined in GRADE Handbook.

Background
Description of the condition

The female body changes during pregnancy to create a favorable environment for fetal devel-
opment which may result in musculoskeletal disorders [1, 2] and painful symptoms [3], espe-
cially in the lumbopelvic region [4].
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Mechanical and hormonal factors may cause morphophysiological changes during preg-
nancy and induce dysfunctions in the lumbopelvic region [5]. The lumbopelvic pain (LPP)
includes low back (LBP) or pelvic girdle pain (PGP) or both and is the most common [1],
severe, and incapacitating complaint [6] during pregnancy.

Approximately 10% to 21% of pregnant women report severe and incapacitating LPP.
Moreover, 50% to 70% of pregnant women present LBP and 10% to 65% have PGP [7]. LPP
impacts quality of life [8], causing functional disability [9] and affecting activities of daily living
[1]. Also, some pregnant women present pain reduction after childbirth, while 5% to 8.5%
report pain up to two years after childbirth [10].

Description of the intervention

Non-pharmacological treatment for LBP, PGP, and LPG during pregnancy consists of ergo-
nomic modifications, resting periods, hot and cold compresses, support belts, massage, acu-
puncture, yoga, manipulative practices, and pregnancy-specific exercises [11]. Regular
physical activity of moderate-intensity for at least 20 to 30 min per day on almost all days of
the week may also protect against the development of LPP during pregnancy [12]. Therefore
pregnant women without medical or obstetric complications should be encouraged to perform
exercises [13, 14] since low levels of physical activity may affect muscle function and the devel-
opment of lumbopelvic pain in this population [8, 15].

Therefore, this review protocol will consider studies analyzing therapeutic exercises to pre-
vent and treat LBP, PGP, and LPP during pregnancy.

How the intervention will work

Exercise is a planned, structured, and repetitive physical activity for body conditioning [8]
that has greater positive effect on severity of LBP than usual care [16]. Exercises for preg-
nancy-related LBP are similar to those for non-specific LBP [17]. For example, walking, low-
impact aerobic exercise, and adapted yoga and pilates are safe physical activities for preg-
nancy [13].

Regular physical activity during pregnancy promotes health benefits, such as decreased fre-
quency of gestational diabetes mellitus, prevention of preeclampsia, and improved recovery
time during postpartum [13]. Exercise may also reduce pain intensity and disability and
improve global functioning [14, 18].

Why is this review important?

Pregnancy-related LPP impacts daily functioning and well-being and is treated by physiothera-
pists using passive and active treatments (e.g., mobilization and exercise, respectively). How-
ever, consensus or guidelines about the best modality or type, duration, and frequency of
exercise for LPP during pregnancy are not yet available. Furthermore, previous reviews did
not analyze the impact of these modalities considering functioning of pregnant women.

Objective

This study aims to analyze the evidence of therapeutic exercise versus other modalities to pre-
vent and treat LBP, LGP, and LPP during pregnancy in pain intensity (pain level), Low back or
pelvic-related functional disability, functioning and quality of life.
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Methods
Protocol and guidelines

The search strategy and reporting of this systematic review will be adhered to the PRISMA
guidelines and will be followed the Cochrane group’s recommendations. The protocol will be
registered in PROSPERO and we will intended search in July 2022 a may 2023.

Type of studies

Full text randomized controlled trials (RCT) evaluating interventions to prevent or treat LBP,
PGP, and LPP during pregnancy, that analyze the impact on pain intensity, functioning and
quality of life.

Type of participants

Studies including pregnant women (any gestational age) who reported, were clinically diag-
nosed using specific tests, or were at risk of developing LBP or LGP or both.

Type of interventions

Studies comparing therapeutic exercises with usual care or other modalities to reduce the inci-
dence or severity of LBP or PGP or both during pregnancy.

Type of outcome measures

Primary outcomes. The following outcomes (measured using validated tools) will be
included:

1. Pain intensity (pain level);

2. Low back or pelvic-related functional disability (mensured by the evaluation of validated
questionnaires);

3. Functioning (mensured by the evaluation of validated questionnaires);
4. Quality of life (mensured by the evaluation of validated questionnaires);

5. Adverse events.

Electronic searches. Studies from the following databases and trial registries will be
identified:

1. Cochrane Central Register of Controlled Trials (CENTRAL), via Cochrane Register of
Studies and with no restriction regarding year;

2. MEDLINE;
3. Embase;

4. US National Institutes of Health, Ongoing Trials Register, ClinicalTrials.gov (www.
clinicaltrials.gov);

5. Physiotherapy Evidence Database (PEDro), with no restriction regarding year;

All databases and trial registries will be searched from inception to date, and no restriction
on language or type of publication will be applied. Grey literature will also be identified.
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A search strategy with free and controlled terms about the lumbopelvic region will be estab-
lished. The full search strategies can be found in S1 Appendix.

Searching other resources

We will manually check the reference lists of all primary studies and review articles for addi-
tional references.

Selection of studies

Two authors (SORL and C) will independently screen titles and abstracts of potential studies.
Full text of potentially eligible studies will be retrieved and screened for inclusion. Reasons for
exclusion of ineligible studies will also be recorded. Disagreements will be solved through dis-
cussion, or a third review author (ESRV) will be consulted if needed.

Duplicates will be identified and excluded, multiple reports of the same study will be
grouped and the selection process will be detailed to complete the PRISMA flow diagram.

Data extraction and management

Review authors will extract the following characteristics from included studies:

1. Methods: study design, total duration of intervention, details regarding any run-in period,
number and location of study centers, study settings, withdrawals, and date of the study.

2. Participants: number of participants, mean age, age range, condition severity, diagnostic
criteria, baseline lung function, smoking history, inclusion criteria, and exclusion criteria.

3. Interventions: intervention, comparison, concomitant medications, and excluded
medications.

4. Outcomes: primary and secondary outcomes (specified and assessed) and time points
reported.

5. Notes: funding of studies and notable conflicts of interest between authors.

Review author (SORL and VPSS) will independently extract outcome data from included
studies. We will analyze if the “characteristics of included studies” table clearly reports out-
come data. Disagreements will be solved by consensus or involving a third review author
(ESRV). One review author (SORL) will transfer data to the Review Manager (RevMan 2014).
Data in the systematic review will be double-checked with data from study reports. A second
author (VPSS) will spot-check study characteristics for accuracy.

Authors of original studies will be contacted to provide further details if any information is
unclear. Fluent individuals or Google Translate will translate studies published in other lan-
guages. Key results translated using Google Translate will be double-checked with our
translators.

Assessment of risk of bias in the included studies

Review authors (SORL and VPSS) will independently assess risk of bias in each study using the
Cochrane Handbook for Systematic Reviews of Interventions [19]. Disagreements will be
solved through consensus or involving a third review author (ESRV).

Risk of bias will be assessed according to the following domains:

Random sequence generation (selection bias): description of the method used to generate
allocation sequence to verify whether it should produce comparable groups. Any important
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concerns about other possible sources of bias will be described and classified as low, high or
unclear risk of bias.

Allocation concealment (selection bias): description of the method for allocation conceal-
ment before assignment, and assessment of whether allocation to intervention could have
been foreseen before or during recruitment or changed after assignment.

Any important concerns about other possible sources of bias will be described and classified
as low, high or unclear risk of bias.

Blinding of participants and personnel (performance bias): description of methods (if any)
to blind study participants and personnel from knowing interventions received by partici-
pants. Low risk of bias will be considered if the study was blinded or if lack of blinding was
judged unlikely to affect results. Blinding will be assessed separately for different outcomes or
classes of outcomes, and methods will be determined as low, high or unclear risk of bias.

Blinding of outcome assessment (detection bias): description of methods (if any) to blind
outcome assessors from knowing interventions received by participants. Blinding will be
assessed separately for different outcomes or classes of outcomes. Methods to blind outcome
assessment will be considered as low, high or unclear risk of bias attrition bias due to amount,
nature, and handling of incomplete outcome data.

Selective reporting (reporting bias). Description about how we will investigate possible
selective outcome reporting biases. Will be described and classified as low, high or unclear risk
of bias.

Other bias. Important concerns about other possible sources of bias will be described.
Other biases will be evaluated as low, high, or unclear risk of bias.

Assessment of quality of evidence

Quality of overall body of evidence for all primary outcomes will be assessed for all compari-
sons using the approach outlined in GRADE Handbook [20].

Assessment of bias during the systematic review

The review will be conducted according to this protocol, and any adjustments will be justified
in the “Differences between protocol and review” section of the systematic review.

Measures of treatment effect

Dichotomous data. Results will be presented as summary risk ratios, with 95% confidence
intervals for dichotomous data.

Continuous data. Mean differences of continuous data will be used if outcomes were
measured using the same tools among studies. Standardized mean differences will be used for
studies that measured the same outcome using different methods.

A consistent direction of the effect will be ensured if data from rating scales are combined
in the meta-analysis (e.g., low scores always indicate improvement).

Issues related to unit of analysis

We will consider participants rather than events as unit of analysis for dichotomous outcomes.
Rate ratios reported in a study will also be analyzed using unit of analysis. The meta-analysis
will be performed for cluster-RCT only if data was adjusted or could be adjusted.
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Dealing with missing data

Investigators or study sponsors will be contacted to verify key characteristics of the study and
obtain missing numerical data when possible (e.g., when only the abstract is identified).
Unsuccessful contacts and missing data introducing serious bias will also be considered for
GRADE rating [20].

Assessment of heterogeneity

The I statistic will measure heterogeneity among studies. If identified, substantial heterogene-
ity will be reported, and possible causes will be explored using a prespecified subgroup
analysis.

Assessment of reporting biases

Funnel plots will investigate reporting biases (e.g., publication bias) if ten or more studies are
included in the meta-analysis. Funnel plot asymmetry will be visually evaluated, and explor-
atory analyses will be performed in the case of visual asymmetry.

Data synthesis

A random-effects model and a sensitivity analysis with a fixed-effect model will be performed.
Subgroup analysis and investigation of heterogeneity. We plan to conduct the following
subgroup analyses:

1. Gestational age;
2. Intervention duration.
The following outcomes will be used in subgroup analyses:
1. Pain intensity (pain level);
2. Low back or pelvic-related functional disability;
3. Functioning;
4. Quality of life.

Formal tests for subgroup interactions will be performed in the Review Manager (RevMan
2014).

Sensitivity analysis
Sensitivity analyses will explore the influence of study quality on results. This will be assessed

using allocation concealment or high attrition rates or both and excluding studies with high or
unclear risk of bias from analyses to assess the difference in overall result.

Discussion

As far as we explored, consensus or guidelines about the best modality or type, duration, and
frequency of exercise for LPP during pregnancy are not yet available. Furthermore, previous
reviews did not analyze the impact of these modalities considering functioning of pregnant
women.

The publication of this protocol can aid other authors who are interested to review the
impact of LPP on functionality, quality of life and aspects of exercise modalities protocols.
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Analysis Protocols) 2015 checklist: Recommended items to address in a systematic review
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(DOC)

S1 Appendix.
(DOCX)

Author Contributions

Conceptualization: Silvia Oliveira Ribeiro Lira.

Formal analysis: Silvia Oliveira Ribeiro Lira, Vanessa Patricia Soares de Sousa.
Investigation: Silvia Oliveira Ribeiro Lira.

Methodology: Silvia Oliveira Ribeiro Lira.

Resources: Silvia Oliveira Ribeiro Lira, Vanessa Patricia Soares de Sousa.
Supervision: Elizabel de Souza Ramalho Viana.

Writing - original draft: Silvia Oliveira Ribeiro Lira.

Writing - review & editing: Vanessa Patricia Soares de Sousa, Elizabel de Souza Ramalho
Viana.

References

1. Sonmezer E, Ozkdsli MA, Yosmaoglu HB. The effects of clinical pilates exercises on functional disabil-
ity, pain, quality of life and lumbopelvic stabilization in pregnant women with low back pain: A random-
ized controlled study. J Back Musculoskelet Rehabil. 2021; 34(1):69-76. https://doi.org/10.3233/BMR-
191810 PMID: 32986655

2. Falola JM, Gouthon P, Koussihouédé FE, Agossa B, Brisswalter J. Modification du patron locomoteur
pendant la grossesse: étude d’une population rurale africaine. Sci Sports [Internet]. 2009; 24(1):49-51.
Available from: http://linkinghub.elsevier.com/retrieve/pii/S0765159708001160

3. Sunaga, Anan M, Shinkoda K. Biomechanics of rising from a chair and walking in pregnant women.
Appl Ergon [Internet]. 2013; 44(5):792-8. Available from: http://www.ncbi.nlm.nih.gov/pubmed/23452381

4. Ribas S, Guirro E. Andlise da pressao plantar e do equilibrio postural em diferentes fases da gestagéo.
Rev bras fisioter. 2007; 11(5):391-6.

5. WuW, Meijer OG, Jutte PC, Uegaki K, Lamoth CJC, De Wolf GS, et al. Gait in patients with pregnancy-
related pain in the pelvis: an emphasis on the coordination of transverse pelvic and thoracic rotations.
Clin Biomech. 2002; 17:678-86. https://doi.org/10.1016/s0268-0033(02)00109-2 PMID: 12446164

6. Butler EE, Colon I, Druzin ML, Rose J. Postural equilibrium during pregnancy: decreased stability with
an increased reliance on visual cues. Am J Obstet Gynecol [Internet]. 2006 Oct; 195(4):1104-8. Avail-
able from: http://www.ncbi.nlm.nih.gov/pubmed/16846574

7. Vleeming A, Albert HB, Ostgaard HC, Sturesson B, Stuge B. European guidelines for the diagnosis and
treatment of pelvic girdle pain. Eur Spine J [Internet]. 2008 Jun; 17(6):794—819. Available from: http:/
www.pubmedcentral.nih.gov/articlerender.fcgi?artid=2518998&tool=pmcentrez&rendertype=abstract
PMID: 18259783

8. Stuge B. Evidence of stabilizing exercises for low back- and pelvic girdle pain—a critical review. Brazil-
ian J Phys Ther [Internet]. 2019; 23(2):181-6. Available from: https://doi.org/10.1016/j.bjpt.2018.11.006
PMID: 30471967

9. Novaes FS, Shimo AKK, Lopes MHB. Lombalgia na gestagéo. Rev Latino-am Enferm. 2006; 14
(4):620-4.

10. Mens JMA, Pool-Goudzwaard A. The transverse abdominal muscle is excessively active during active
straight leg raising in pregnancy-related posterior pelvic girdle pain: An observational study. BMC Mus-
culoskelet Disord. 2017; 18(1):1-7.

PLOS ONE | https://doi.org/10.1371/journal.pone.0274471 September 22, 2022 7/8


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0274471.s001
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0274471.s002
https://doi.org/10.3233/BMR-191810
https://doi.org/10.3233/BMR-191810
http://www.ncbi.nlm.nih.gov/pubmed/32986655
http://linkinghub.elsevier.com/retrieve/pii/S0765159708001160
http://www.ncbi.nlm.nih.gov/pubmed/23452381
https://doi.org/10.1016/s0268-0033%2802%2900109-2
http://www.ncbi.nlm.nih.gov/pubmed/12446164
http://www.ncbi.nlm.nih.gov/pubmed/16846574
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=2518998&tool=pmcentrez&rendertype=abstract
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=2518998&tool=pmcentrez&rendertype=abstract
http://www.ncbi.nlm.nih.gov/pubmed/18259783
https://doi.org/10.1016/j.bjpt.2018.11.006
http://www.ncbi.nlm.nih.gov/pubmed/30471967
https://doi.org/10.1371/journal.pone.0274471

PLOS ONE Therapeutic exercise versus other modalities in low back, pelvic girdle, and lumbopelvic pain during pregnancy

11.

12

13.

14.

15.

16.

17.

18.

19.

20.

Pennick V. Interventions for preventing and treating low-back and pelvic pain during pregnancy
(Review) SUMMARY OF FINDINGS FOR THE MAIN COMPARISON. Crochane. 2015; 9.

Kokic I, lvanisevic M, Uremovic M, Kokic T, Pisot R, Simunic B. Effect of therapeutic exercises on preg-
nancy-related low back pain and pelvic girdle pain: Secondary analysis of a randomized controlled trial.
J Rehabil Med [Internet]. 2017; 49(3):251-7. Available from: http://www.ncbi.nlm.nih.gov/pubmed/
28233012%0Ahttps://www.medicaljournals.se/jrm/content/?doi=10.2340/16501977-2196 PMID:
28233012

ACOG. Physical activity and exercise during pregnancy and the postpartum period. Obstet Gynecol.
2015;(650):1-8 (Reaffirmed 2019).

Artal R, O’Toole M. Guidelines of the American College of Obstetricians and Gynecologists for exercise
during pregnancy and the postpartum period. Br J Sports Med [Internet]. 2003; 37(1):6—12; discussion
12. Available from: http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=1724598&tool=
pmcentrez&rendertype=abstract PMID: 12547738

Gutke A, Ostgaard HC, Oberg B. Predicting persistent pregnancy-related low back pain. Spine (Phila
Pa 1976). 2008; 33(12):386—93. https://doi.org/10.1097/BRS.0b013e31817331a4 PMID: 18496334

Chou R, Deyo R, Friedly J, Skelly A, Hashimoto R, Weimer M, et al. Nonpharmacologic therapies for
low back pain: A systematic review for an American College of physicians clinical practice guideline.
Ann Intern Med. 2017; 166(7):493-505. https://doi.org/10.7326/M16-2459 PMID: 28192793

Vermani E, Mittal RWA. Low Back Pain and Pelvic Girdle Pain in Pregnancy. Pain Pract. 2010; 10
(1):60-71.

Gutke A, Betten C, Degerskér K, Pousette S, Fagevik Olsén M. Treatments for pregnancy-related lum-
bopelvic pain: a systematic review of physiotherapy modalities. Acta Obstet Gynecol Scand [Internet].
2015; 94(11):1156—67. Available from: http://doi.wiley.com/10.1111/aogs.12681 PMID: 26018758

Higgins JPT, Altman DG, Getzsche PC, Juni P, Moher D, Oxman AD, et al. The Cochrane Collabora-
tion’s tool for assessing risk of bias in randomised trials. BMJ. 2011; 343(7829):1-9. https://doi.org/10.
1136/bmj.d5928 PMID: 22008217

Balshem H, Helfand M, Schiinemann HJ, Oxman AD, Kunz R, Brozek J, et al. GRADE guidelines: 3.
Rating the quality of evidence. J Clin Epidemiol. 2011; 64(4):401-6. https://doi.org/10.1016/}.jclinepi.
2010.07.015 PMID: 21208779

PLOS ONE | https://doi.org/10.1371/journal.pone.0274471 September 22, 2022 8/8


http://www.ncbi.nlm.nih.gov/pubmed/28233012%0Ahttps:/www.medicaljournals.se/jrm/content/?doi=10.2340/16501977-2196
http://www.ncbi.nlm.nih.gov/pubmed/28233012%0Ahttps:/www.medicaljournals.se/jrm/content/?doi=10.2340/16501977-2196
http://www.ncbi.nlm.nih.gov/pubmed/28233012
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=1724598&tool=pmcentrez&rendertype=abstract
http://www.pubmedcentral.nih.gov/articlerender.fcgi?artid=1724598&tool=pmcentrez&rendertype=abstract
http://www.ncbi.nlm.nih.gov/pubmed/12547738
https://doi.org/10.1097/BRS.0b013e31817331a4
http://www.ncbi.nlm.nih.gov/pubmed/18496334
https://doi.org/10.7326/M16-2459
http://www.ncbi.nlm.nih.gov/pubmed/28192793
http://doi.wiley.com/10.1111/aogs.12681
http://www.ncbi.nlm.nih.gov/pubmed/26018758
https://doi.org/10.1136/bmj.d5928
https://doi.org/10.1136/bmj.d5928
http://www.ncbi.nlm.nih.gov/pubmed/22008217
https://doi.org/10.1016/j.jclinepi.2010.07.015
https://doi.org/10.1016/j.jclinepi.2010.07.015
http://www.ncbi.nlm.nih.gov/pubmed/21208779
https://doi.org/10.1371/journal.pone.0274471

