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APPENDIX 1: Search strategy

PubMed: 107 (29 September 2025)

# | Search terms Results
1 | "Urinary Incontinence"[MeSH] OR "Fecal Incontinence"[MeSH] OR "Pelvic Floor 61,841
Disorders"[MeSH] OR "Pelvic Organ Prolapse"[MeSH] OR Diastasis[tiab]
2 | "Pelvic Floor" OR "Genital Prolapse" OR "Anal Incontinence" OR "Faecal 24,467
Incontinence"[tiab]
3 | #1 OR#2 73,311
4 | "Athletes"[MeSH] OR "Sports"[MeSH] OR "Exercise"[MeSH] OR "Women 403,103
Athletes"[tiab] OR "Female Athletes"[tiab]
5 | "Sedentary Behavior"[MeSH] OR "General Population"[tiab] OR "Non-Athletes"[tiab] 187,174
OR "Inactive Women"[tiab] OR "Healthy Women"[tiab]
6 | #4 OR#5 574,549
7 | "Systematic Review"[pt] OR "Meta-Analysis"[pt] 400,000
8 | "systematic review"[tiab] OR "meta-analysis"[tiab] OR "review of reviews"[tiab] OR 771,187
"overview'"[tiab]
9 | #7 OR #8 813,191
10 | #3 AND #6 AND #7 118
11 | Refined by: Publication year >= 2010 107
Web of Science: 276 (29 September 2025)
# | Search terms Results
1 | TS=("Pelvic Floor" OR "Urinary Incontinence" OR "Fecal Incontinence" OR "Anal 72,357
Incontinence" OR "Faecal Incontinence" OR "Pelvic Prolapse" OR "Genital Prolapse"
OR "Pelvic Organ Prolapse" OR "Diastasis")
2 | TS=("Athletes" OR "Sports" OR "Exercise" OR "Women Athletes" OR "Female 1,022,163
Athletes" OR "Sedentary Behavior" OR "General Population" OR "Non-Athletes" OR
"Inactive Women" OR "Healthy Women")
3 | TS=("Systematic Review" OR "Meta-Analysis") 651,745
4 | #1 AND #2 AND #3 367
5 | Refined by: Publication year >= 2010 276
Scopus: 376 (29 September 2025)
# | Search terms Results
1 | TITLE-ABS-KEY("Pelvic Floor" OR "Urinary Incontinence" OR "Fecal Incontinence" | 97,729
OR "Anal Incontinence" OR "Pelvic Prolapse" OR "Genital Prolapse" OR "Pelvic
Organ Prolapse" OR "Diastasis")
2 | TITLE-ABS-KEY("Athletes" OR "Sports" OR "Exercise" OR "Women Athletes" OR 1,479,471
"Female Athletes" OR "Sedentary Lifestyle" OR "General Population" OR "Non-
Athletes" OR "Inactive Women" OR "Healthy Women")
3 | TITLE-ABS-KEY("Systematic Review" OR "Meta-Analysis") 893,163
4 | #1 AND #2 AND #3 711
5 | Refined by: Publication year >= 2010, Review 376
Cochrane: 21 (29 September 2025)
# | Search terms Results
1 | ("Pelvic Floor" OR "Urinary Incontinence" OR "Fecal Incontinence" OR "Anal 120
Incontinence" OR "Faecal Incontinence" OR "Pelvic Prolapse" OR "Genital Prolapse”
OR "Pelvic Organ Prolapse" OR "Diastasis")
2 | ("Athletes" OR "Sports" OR "Exercise" OR "Women Athletes" OR "Female Athletes" 1,108
OR "Sedentary Behaviour" OR "General Population"” OR "Non-Athletes" OR "Inactive
Women" OR "Healthy Women")
3 | ("Systematic Review" OR "Meta-Analysis") 4,669




4 | #1 AND #2 AND #3 23

5 | Refined by: Publication year >= 2010 21

CINAHL: 37 (29 September 2025)

# | Search terms Results

1 | (MH "Pelvic Floor" OR MH "Pelvic Floor Disorders" OR MH "Urinary Incontinence" 16,211
OR MH "Fecal Incontinence" OR MH "Pelvic Organ Prolapse" OR diastasis)

2 | (MH "Athletes" OR MH "Sports" OR MH "Exercise" OR "women athletes" OR 240,792
"female athletes”" OR "sedentary lifestyle"” OR "general population" OR "non-athletes"
OR "inactive women" OR "healthy women")

3 | (PT "Systematic Review" OR PT "Meta Analysis") 197,634

4 | #1 AND #2 AND #3 42

5 | Refined by: Publication year >= 2010 37




APPENDIX 2. Excluded reviews after full-text review with reasons

1. Balk EM, Rofeberg VN, Adam GP, Kimmel HJ, Trikalinos TA, Jeppson PC. Pharmacologic and
Nonpharmacologic Treatments for Urinary Incontinence in Women: A Systematic Review and Network
Meta-analysis of Clinical Outcomes. Ann Intern Med. 2019;170(7):465-479. doi:10.7326/M18-3227

Excluded: Treatment-focused; not athlete stratified.

2. Bascur-Castillo C, Carrasco-Portifio M, Valenzuela-Peters R, Orellana-Gaete L, Viveros-Allende V,
Ruiz Cantero MT. Effect of conservative treatment of pelvic floor dysfunctions in women: An umbrella
review. Intl J Gynecology & Obste. 2022;159(2):372-391. doi:10.1002/ijgo.14172

Excluded: Treatment effect, not prevalence; general population.

3. Bo K, Driusso P, Jorge CH. Can you breathe yourself to a better pelvic floor? A systematic review.
Neurourology and Urodynamics. 2023;42(6):1261-1279. doi:10.1002/nau.25218

Excluded: Intervention focus; no Ul prevalence data.

4. Bg K, Herbert RD. There is not yet strong evidence that exercise regimens other than pelvic floor
muscle training can reduce stress urinary incontinence in women: a systematic review. Journal of
Physiotherapy. 2013;59(3):159-168. doi:10.1016/S1836-9553(13)70180-2

Excluded: Treatment effects; general population.

5. Be K, Hilde G. Does it work in the long term?—A systematic review on pelvic floor muscle training
for female stress urinary incontinence. Neurourology and Urodynamics. 2013;32(3):215-223.
doi:10.1002/nau.22292

Excluded: Treatment effect, not prevalence; general population.

6. Casey EK, Temme K. Pelvic floor muscle function and urinary incontinence in the female athlete. The
Physician and Sportsmedicine. 2017;45(4):399-407. doi:10.1080/00913847.2017.1372677

Excluded: No systematic review.

7. Chisholm L, Delpe S, Priest T, Reynolds WS. Physical Activity and Stress Incontinence in Women.
Curr Bladder Dysfunct Rep. 2019;14(3):174-179. doi:10.1007/s11884-019-00519-6

Excluded: No systematic review.

8. Dakic JG, Hay-Smith J, Cook J, Lin KY, Calo M, Frawley H. Effect of Pelvic Floor Symptoms on
Women’s Participation in Exercise: A Mixed-Methods Systematic Review With Meta-analysis. Journal of
Orthopaedic & Sports Physical Therapy. 2021;51(7):345-361. doi:10.2519/jospt.2021.10200

Excluded: Not UI prevalence.

9. Eliks M, Zgorzalewicz-Stachowiak M, Zenczak-Praga K. Application of Pilates-based exercises in the
treatment of chronic non-specific low back pain: state of the art. Postgraduate Medical Journal.
2019;95(1119):41-45. doi:10.1136/postgradmed;j-2018-135920

Excluded: No UI prevalence outcome, no Ul focus

10. Fukuda FS, Arbieto ERM, Da Roza T, Luz SCT Da. Pelvic Floor Muscle Training in Women
Practicing High-impact Sports: A Systematic Review. Int J Sports Med. 2022;44(6):397-405.
doi:10.1055/a-1939-4798

Excluded: No UI prevalence outcome, no Ul focus

11. Gan, Z.S., Smith, A.L. Urinary Incontinence in Elite Female Athletes. Curr Urol Rep 2023. 24, 51-58.
doi: 10.1007/s11934-022-01133-6

Excluded: No systematic review.
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https://doi.org/10.1080/00913847.2017.1372677
https://doi.org/10.1007/s11884-019-00519-6
https://doi.org/10.2519/jospt.2021.10200
https://doi.org/10.1136/postgradmedj-2018-135920
https://doi.org/10.1007/s11934-022-01133-6

12. Giagio S, Innocenti T, Pillastrini P, Gava G, Salvioli S. What is known from the existing literature
about the available interventions for pelvic floor dysfunction among female athletes? A scoping review.
Neurourology and Urodynamics. 2022;41(2):573-584. doi:10.1002/nau.24883

Excluded: Scoping review; no Ul prevalence data.

13. Hay-Smith EJC, Herderschee R, Dumoulin C, Herbison GP. Comparisons of approaches to pelvic
floor muscle training for urinary incontinence in women. Cochrane Incontinence Group, ed. Cochrane
Database of Systematic Reviews. Published online December 7, 2011. doi:10.1002/14651858.CD009508

Excluded: Treatment effect only; not UI prevalence; general adult population, not athlete-specific

14. Heath A, Folan S, Ripa B, et al. Stress Urinary Incontinence in Female Athletes. Journal of Women s
Health Physical Therapy. 2014;38(3):104-109. doi:10.1097/JWH.0000000000000016

Excluded: No systematic review.

15. Imamura M, Williams K, Wells M, McGrother C. Lifestyle interventions for the treatment of urinary
incontinence in adults. Cochrane Incontinence Group, ed. Cochrane Database of Systematic Reviews.
2015;2015(12). doi:10.1002/14651858.CD003505.pub5

Excluded: Treatment-focused; adult women but not stratified by sport or prevalence.

16. Jacomo RH, Nascimento TR, Lucena Da Siva M, et al. Exercise regimens other than pelvic floor
muscle training cannot increase pelvic muscle strength-a systematic review. Journal of Bodywork and
Movement Therapies. 2020;24(4):568-574. d0i:10.1016/.jbmt.2020.08.005

Excluded: Focus on strength outcomes, not prevalence or athletic groups.

17. Kannan P, Winser S, Goonetilleke R, Cheing G. Ankle positions potentially facilitating greater
maximal contraction of pelvic floor muscles: a systematic review and meta-analysis. Disability and
Rehabilitation. 2019;41(21):2483-2491. doi:10.1080/09638288.2018.1468934

Excluded: Not focused on Ul prevalence or athletic population;

18. KneiBler E, Zentgraf K. Prevalence of urinary incontinence in female gymnasts: a systematic review.
Ger J Exerc Sport Res. Published online 2024. do0i:10.1007/s12662-024-01003-y

Excluded: No studies on the target population.

19. Lemos AQ, Brasil CA, Valverde D, Ferreira JDS, Lordélo P, Sa KN. The pilates method in the
function of pelvic floor muscles: Systematic review and meta-analysis. Journal of Bodywork and
Movement Therapies. 2019;23(2):270-277. doi:10.1016/].jbmt.2018.07.002

Excluded: Muscle function change, not Ul prevalence or sport-specific groups.

20. Magor J, Martin R, Bird ML. Athletes’ Knowledge of Pelvic Floor Dysfunction and Their Knowledge
of and Engagement with Pelvic Floor Muscle Training: A Scoping Review. IJERPH. 2025;22(1):104.
do0i:10.3390/ijerph22010104

Excluded: No Ul prevalence data.

21. Marin Mora CM, Fonseca Chaves M. Prevalence and risk factors of stress urinary incontinence in
nulliparous female athletes. PensarMov. 2019;17(2):€35033. doi:10.15517/pensarmov.v17i2.35033

Excluded: No systematic review.

22. McClurg D, Pollock A, Campbell P, et al. Conservative interventions for urinary incontinence in
women: an Overview of Cochrane systematic reviews. Cochrane Incontinence Group, ed. Cochrane
Database of Systematic Reviews. Published online September 1, 2016. doi:10.1002/14651858.CD012337

Excluded: Treatment-focused umbrella review, no prevalence analysis or athlete subgroup.


https://doi.org/10.1002/nau.24883
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https://doi.org/10.1097/JWH.0000000000000016
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23. Menezes EC, Da Silva Pereira F, Porto RM, Fank F, Mazo GZ. Effect of exercise on female pelvic
floor morphology and muscle function: a systematic review. Int Urogynecol J. 2023;34(5):963-977.
doi:10.1007/s00192-022-05375-3

Excluded: Treatment umbrella review; no meta-analysis of prevalence.

24. Moroni R, Magnani P, Haddad J, Castro R, Brito L. Conservative Treatment of Stress Urinary
Incontinence: A Systematic Review with Meta-analysis of Randomized Controlled Trials. Rev Bras
Ginecol Obstet. 2016;38(02):097-111. doi:10.1055/s-0035-1571252

Excluded: Treatment-focused; no athlete-specific sample or prevalence estimates.

25. Rebullido TR, Goémez-Tomas C, Faigenbaum AD, Chulvi-Medrano I. The prevalence of urinary
incontinence among adolescent female athletes: A systematic review. J Funct Morphol Kinesiol.
2021;6(1). doi:10.3390/jfmk6010012

Excluded: No studies on the target population.

26. Robertson B, Harding KE. Outcomes With Individual Versus Group Physical Therapy for Treating
Urinary Incontinence and Low Back Pain: A Systematic Review and Meta-Analysis of Randomized
Controlled Trials. Archives of Physical Medicine and Rehabilitation. 2014;95(11):2187-2198.
d0i:10.1016/j.apmr.2014.07.005

Excluded: Intervention-focused; not UI prevalence or sport/exercise population.

27. Romero-Franco N, Molina-Mula J, Bosch-Donate E, Casado A. Therapeutic exercise to improve

pelvic floor muscle function in a female sporting population: a systematic review and meta-analysis.
Physiotherapy. 2021;113:44-52. doi:10.1016/1.physi0.2021.04.006

Excluded: Treatment-focused; no Ul prevalence.

28. Thomaz RP, Colla C, Darski C, Paiva LL. Influence of pelvic floor muscle fatigue on stress urinary
incontinence: a systematic review. Int Urogynecol J. 2018;29(2):197-204. do0i:10.1007/s00192-017-3538-
6

Excluded: Fatigue focus, not UI prevalence for sport-specific groups.

29. Tung MJ-Y, Lantz GA, Lopes AD, et al. Injuries in weightlifting and powerlifting: an updated
systematic review. BMJ Open Sport & Exercise Medicine. 2024;10:e001884. doi:10.1136/bmjsem-2023-
001884

Excluded: Injury focus, not UI prevalence for sport-specific groups.

30. Villa Del Pino I, Chillon Martinez R. La adherencia al entrenamiento muscular del suelo pélvico en
las mujeres con incontinencia urinaria. Revision sistematica de la literatura. Fisioterapia. 2019;41(4):227-
236. doi:10.1016/).£.2019.03.005

Excluded: Adherence study; no prevalence estimates or athlete-specific data.

31. Villa-Del-Pino I, Jiménez-Rejano JJ, Rebollo-Salas M, Rodriguez-Dominguez AJ, Suérez-Serrano
CM. Compliance and Adherence to Pelvic Floor Exercise Therapy in People with Pelvic Floor Disorders:
A Systematic Review and Meta-Analysis. Life. 2025;15(4):613. doi:10.3390/1ife15040613

Excluded: Focus on adherence/compliance; no prevalence or athlete subgroup.

32.Zhao L, Li N, Gu L, et al. Attitudes and Perceptions of eHealth Among Female Patients with Urinary
Incontinence and Healthcare Providers: A Systematic Review and Thematic Synthesis. RMHP.
2025;Volume 18:785-800. doi:10.2147/RMHP.S496997

Excluded: No Ul prevalence or athlete-focused review.
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APPENDIX 3. AMSTAR 2 quality assessment of included systematic reviews.

First author, year #1 #2 #3 #4 #5 #6 #17 #8 #9 #10 #11 #12 #13 # 14 #15 #16 Global rating
Almousa, 2019 Y N Y Y Y Y N Y Y P NA NA P NA N Y Critically low
Alvarez-Garcia, 2022 Y Y Y Y Y Y N Y Y N N Y Y Y Y Y Critically low
Castro, 2025 Y Y Y Y Y Y N Y Y N NA NA Y NA NA Y Low
Cerruto, 2020 Y N Y Y Y Y N Y P N Y Y Y Y Y Y Critically low
Culleton-Quinn, 2022 Y N Y Y Y Y N Y N N NA N N P N Y Critically low
De Mattos Lourenco, 2018 Y N P Y P P N Y N N N N N P N Y Critically low
Dominguez-Antuiia, 2023 Y N P Y Y Y N Y P N Y N N P N Y Critically low
Garcia-Perdomo, 2022 Y N Y Y Y Y N Y Y N Y Y Y Y N Y Critically low
Martins, 2017 Y N Y Y Y Y N Y N N NA NA Y NA NA Y Critically low
Pires, 2020 Y Y Y Y Y Y N Y Y N Y Y Y Y Y Low
Romero Parra, 2024 Y N Y Y Y Y N Y Y N NA NA Y NA N Y Critically low
Silva Pereira, 2017 Y Y Y Y Y Y N Y N N NA NA Y NA NA Y Critically low
Syeda, 2024 Y N Y Y Y Y N Y Y N NA NA Y NA NA Y Critically low
Teixeira, 2018 Y N Y Y Y Y N Y Y N NA NA Y P N Y Critically low
Notes:

Item 1. Did the research questions and inclusion criteria for the review include the components of PICO? For Yes: [] Population [ Intervention [] Comparator

group [ Outcome Optional (reccommended) [ Timeframe for follow-up

Item 2. Did the report of the review contain an explicit statement that the review methods were established prior to the conduct of the review and did the report

justify any significant deviations from the protocol? For Partial Yes: The authors state that they had a written protocol or guide that included ALL the following: [] review question(s) [ a search strategy [
inclusion/exclusion criteria [] a risk of bias assessment For Yes: As for partial yes, plus the protocol should be registered and should also have specified: [ a meta-analysis/synthesis plan, if appropriate, and [ a plan for
investigating causes of heterogeneity [ justification for any deviations from the protocol

Item 3. Did the review authors explain their selection of the study designs for inclusion in the review? For Yes, the review should satisfy ONE of the following: [] Explanation for including only RCTs [1 OR
Explanation for including only observational designs (| OR Explanation for including both

Item 4. Did the review authors use a comprehensive literature search strategy? For Partial Yes (all the following): [ searched at least 2 databases (relevant to

research question) [ provided key word and/or search strategy [ justified publication restrictions (e.g. language) For Yes, should also have (all the following): [ searched the reference lists / bibliographies of included
studies [| searched trial/study registries [] included/consulted content experts in the field [ where relevant, searched for grey literature [| conducted search within 24 months of completion of the review

Item 5. Did the review authors perform study selection in duplicate? For Yes, either ONE of the following: [ at least two reviewers independently agreed on

selection of eligible studies and achieved consensus on which studies to include [1 OR two reviewers selected a sample of eligible studies and achieved good

agreement (at least 80 percent), with the remainder selected by one reviewer.

Item 6. Did the review authors perform data extraction in duplicate? For Yes, either ONE of the following: [ at least two reviewers achieved consensus on which data to extract from included studies [1 OR two
reviewers extracted data from a sample of eligible studies and achieved good agreement (at least 80 percent), with the remainder extracted by one reviewer.

Item 7. Did the review authors provide a list of excluded studies and justify the exclusions? For Partial Yes: [] provided list of exclusions with number of studies in the PRISMA or in-text. For Yes, must also have: [
Justified the exclusion from the review of each potentially relevant study

Item 8. Did the review authors describe the included studies in adequate detail? For Partial Yes (ALL the following): [ described populations [ described



interventions [J described comparators [ described outcomes [J described research designs For Yes, should also have ALL the following: [] described population in detail [ described intervention in detail (including
doses where relevant) [ described comparator in detail (including doses where relevant) [ described study’s setting [ timeframe for follow-up

Item 9. Did the review authors use a satisfactory technique for assessing the risk of bias (RoB) in individual studies that were included in the review? For Partial Yes, must have assessed RoB: [] from confounding, and
[ from selection bias For Yes, must also have assessed RoB: [ methods used to ascertain exposures and outcomes, and [] selection of the reported result from among multiple measurements or analyses of a specified
outcome

Item 10. Did the review authors report on the sources of funding for the studies included in the review? For Yes [| Must have reported on the sources of funding for individual studies included in the review. Note:
Reporting that the reviewers looked for this information but it was not reported by study authors also qualifies

Item 11. If meta-analysis was performed did the review authors use appropriate methods for statistical combination of results? For Yes: L[| The authors justified

combining the data in a meta-analysis [| AND they used an appropriate weighted technique to combine study results, adjusting for heterogeneity if present [

AND they statistically combined effect estimates from observational studies that were adjusted for confounding, rather than combining raw data, or justified

combining raw data when adjusted effect estimates were not available [] AND they reported separate summary estimates for different study designs separately

when two or more were included in the review

Item 12. If meta-analysis was performed, did the review authors assess the potential impact of RoB in individual studies on the results of the meta-analysis or

other evidence synthesis? For Yes: [] included only low risk of bias RCTs [] OR, if the pooled estimate was based on RCTs and/or observational studies at

variable RoB, the authors performed analyses to investigate possible impact of RoB on summary estimates of effect.

Item 13. Did the review authors account for RoB in individual studies when interpreting/ discussing the results of the review? For Yes: [ included only low risk of bias RCTs [ OR, if RCTs with moderate or high RoB,
or NRSI were included the review provided a discussion of the likely impact of RoB on the results

Item 14. Did the review authors provide a satisfactory explanation for, and discussion of, any heterogeneity observed in the results of the review? For Yes: [

There was no significant heterogeneity in the results [] OR if heterogeneity was present the authors performed an investigation of sources of any heterogeneity in the results and discussed the impact of this on the results
of the review

Item 15. If they performed quantitative synthesis did the review authors carry out an adequate investigation of publication bias (small study bias) and discuss its likely impact on the results of the review? For Yes: [
performed graphical or statistical tests for publication bias and discussed the likelihood and magnitude of impact of publication bias.

Item 16. Did the review authors report any potential sources of conflict of interest, including any funding they received for conducting the review? For Yes: [

The authors reported no competing interests OR [ The authors described their funding sources and how they managed potential conflicts of interest

Final Risk of Bias. Note: Multiple non-critical weaknesses may diminish confidence in the review and it may be appropriate to move the overall appraisal down from moderate to low confidence. Non-critical weakness
=Ql1, Q3, Q5, Q6, Q8, Q10, Q14, Q16 Critical weakness = Q2, Q4, Q7, Q11, Q15 Critical flaw = Q9, Q12, Q13

Details on the AMSTAR 2 critical appraisal tool are available from Shea et al.1
References:
1. SheaBJ, Reeves BC, Wells G, et al. AMSTAR 2: a critical appraisal tool for systematic reviews that include randomised or non-randomised studies of healthcare interventions, or both. BMJ. 2017;358.
doi:10.1136/bmj.j4008



APPENDIX 4. Citation matrix of overlap of primary studies included in the systematic reviews and meta-analyses. (1) denotes a cited.

Almousa Alvarez- Alves Cerruto Culleton- de Mattos Dominguez- Garcia- Martins Pires Romero Silva Pereira  Syeda Teixeira

Study 2019 Garcia 2022 2025 2020 Quinn 2022 Lourenco 2017 Antuiia 2023 Perdomo 2022 2017 2020 Parra 2024 2017 2024 2018

Abitteboul et al. (2015) 1

Almeida et al. (2016) 1 1 1

Alves et al. (2017) 1

Araujo et al. (2015) 1
Bo et al. (1994) 1 1

Bg et al. (2001) 1 1

B et al. (2004) 1

Bg et al. (2010) 1 1

Bo etal. (2011) 1 1 1

Bogéa et al. (2018) 1

Borin et al. (2013) 1 1 1
Cardoso et al. (2018) 1

Carls et al. (2007) 1 1 1 1

Carvalho et al. (2020) 1

Caylet et al. (2006) 1 1 1

Da Roza et al. (2013) 1

Da Roza et al. (2015a) 1 1 1 1

Da Roza et al. (2015b) 1 1

Da Roza et al. (2015¢) 1 1 1 1

Da Roza, Brandao et
al.(2015)

Da Silva Souza et
al.(2017)

De Araujo (2020) 1
De Araujo et al. (2008) 1 1 1

De Machado et al. (2021) 1 1

De Oliveira Leal et
al.(2020)



De Souza Pereira et
al.(2019

Di Benedetto et al. (2008)
Dias et al. (2021)
Dobrowolski et al. (2020)

Dockter et al. (2007) 1

Dos Santos Caldas et
al.(2017)

Dos Santos et al.(2009)
Dos Santos et al.(2018)
Eliasson et al. (2002)
Eliasson et al. (2005)

Eliasson et al. (2008)

Eliasson Larsson, &
Mattsson (2022)

Elks et al.(2020)

Elleuch et al. (1998) 1
Faulks & Catto (2021)

Ferreira et al.(2019)

Forner et al. (2020)

Fozzatti et al. (2012) 1
Gepharte et al. (2018)

Gram & Bg (2020)

Guimaraes (2019)

Hagovska et al. (2017) 1
Halvorsen et al. (1990)

High et al.(2019)

Huebner et al.(2022)

Jacome et al. (2011) 1
Keefee et al. (1984)

Kelecic et al. (2023)



Khan et al.(2019)
Khowailed et al. (2020)
Kruger et al. (2007)
Larsen & Yavorek (2006)
Leitner et al.(2017)

Lopes et al. (2021)
Ludviksdottir et al. (2018)
Mahoney et al. (2023)
Middlekauff et al. (2016)
Nygaard et al. (1994)
Nygaard et al. (1996)
Nygaard et al. (1997)
Parmigino et al. (2011)
Patrizzi et al. (2014)
Pensin et al. (2012)
Peters et al. (1999)

Pires et al. (2020)

Pisani et al. (2021)

Pisani et al. (2022)
Po$wiata et al. (2014)
Pozo-Municio et al.(2007)
Regan (2016)

Reis et al. (2011)

Ribalta et al. (2010)

Riddoch et al. (1988)

Rodriguez-Lopez et al.
(2021)

Rolli & Frigeri (2016)

Salvatore et al. (2009)



Sandwith & Robert (2021)
Santos et al. (2009)

Schettino et al. (2014)

Silva dos Santos et al.
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APPENDIX 6. Appraisal tool for Cross-Sectional Studies (AXIS) of included primary studies.

Study #1 #2 #3 #4 #5 #6 #7 #8 #9 #10 #11 #12  #13 #14 #15 #16 #17 #18 #19 #20 Score Global rating

Araujo 2019 Y Y N Y P N N Y Y Y Y Y N N Y Y Y N Y Y 14.5 Moderate
Cardoso, 2018 Y Y Y Y Y P P Y Y Y Y Y Y P Y Y Y P Y Y 18.0 High
Caylet, 2006 Y Y Y Y P P N Y Y Y Y Y P N Y Y Y Y Y Y 16.0 High
Clapin, 2025 Y Y N Y Y N P Y Y Y Y Y N Y Y Y Y Y Y P 16.0 High
Culleron-Quin, 2024 Y Y N Y Y N P Y Y Y Y Y N Y Y Y Y Y Y Y 16.5 High
Cyganska 2025 Y Y Y Y Y P P Y Y Y Y Y P N Y Y Y Y Y Y 18.0 High

da Silva Borin, 2013 Y Y Y Y P N N Y P Y Y Y N N Y Y Y Y Y Y 15.0 Moderate
Dakic 2025 Y Y Y Y Y P P Y Y Y Y Y Y P Y Y Y Y Y Y 18.0 High

da Silva Pereira, 2021 Y Y N Y P N N Y Y Y Y Y N N Y Y Y Y Y Y 15.0 Moderate
de Souza Pereira 2022 Y Y Y Y P P N Y Y Y Y Y N N Y Y Y Y Y Y 16.0 High
Dockter, 2007 Y Y N Y P N N Y N Y Y Y N N Y Y Y Y N Y 12.5 Moderate
dos Santos, 2009 Y Y N Y P P P Y N Y N Y P Y Y Y Y N Y Y 14.0 Moderate
Faulks 2021 Y Y N Y P N N Y N N Y Y N N Y Y Y Y Y Y 12.5 Moderate
Fozzatti, 2012 Y Y Y Y P N N Y Y Y Y Y N N Y Y Y P Y Y 15.0 Moderate
Gan, 2025 Y Y N Y P N N Y P Y Y Y N N Y Y Y Y Y Y 14.0 Moderate
Gill, 2025 Y Y Y Y Y P P Y P Y Y Y Y Y Y Y Y Y Y Y 18.5 High
Hagovska, 2018 Y Y Y Y P P N Y Y Y Y Y P Y Y N Y Y Y Y 16.5 High
Jacome 2011 Y Y N Y P N N Y N Y Y Y N N Y Y Y Y Y Y 13.5 Moderate
Kelecic, 2023 Y Y N Y N N N Y Y Y Y Y N N Y Y Y Y Y Y 14.0 Moderate
Lopes, 2020 Y Y N Y P N P Y Y Y Y Y Y Y Y Y Y Y Y Y 17.0 High
Machado, 2021 Y Y Y Y P N N Y Y Y Y Y N N Y Y Y Y Y Y 15.5 Moderate
McCarthy-Ryan, 2024 Y Y N Y N P N Y Y Y Y Y N Y Y Y Y Y Y Y 15.5 Moderate
Middlekauff, 2016 Y Y Y Y P N N Y Y Y Y Y N N Y Y Y Y Y Y 15.5 Moderate
Parr, 2023 Y Y N Y P N P Y Y Y Y Y P Y Y Y Y Y P Y 16.0 High
Patrizzi, 2014 Y Y N Y P N N Y N Y Y Y N N Y Y Y Y N Y 12.5 Moderate
Pisani, 2022 Y Y N Y N N N Y Y Y Y Y N N Y Y Y Y Y Y 14.0 Moderate
Poswiata, 2014 Y Y N Y Y P N Y Y Y Y Y P N Y Y Y Y N Y 14.0 Moderate
Sandwith, 2021 Y Y N Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y Y 19.0 High
Sebastian Rico, 2024 Y Y Y Y Y N N Y Y Y Y Y N N Y Y Y Y Y Y 16.0 High
Tarczewska, 2024 Y Y N Y P N N Y P N Y Y N N Y Y Y Y N Y 12.0 Moderate
Valastro, 2025 Y Y Y Y Y P N Y Y Y Y Y N N Y Y Y Y Y Y 16.5 High
Winder 2023 Y Y N Y P N N Y Y Y Y Y N N Y Y Y Y Y Y 15.0 Moderate
Notes:

Item 1. Were the aims/objectives of the study clear?

Item 2. Was the study design appropriate for the stated aim(s)?



Item 3. Was the sample size justified?

Item 4. Was the target/reference population clearly defined? (Is it clear who the research was about?)

Item 5. Was the sample frame taken from an appropriate population base so that it closely represented the target/reference population under investigation?
Item 6. Was the selection process likely to select subjects/participants that were representative of the target/reference population under investigation?
Item 7. Were measures undertaken to address and categorise non-responders?

Item 8. Were the risk factor and outcome variables measured appropriate to the aims of the study?

Item 9. Were the risk factor and outcome variables measured correctly using instruments/measurements that had been trialled, piloted or published previously?
Item 10. Is it clear what was used to determine statistical significance and/or precision estimates (e.g., p-values, confidence intervals)?

Item 11. Were the methods (including statistical methods) sufficiently described to enable them to be repeated?

Item 12. Were the basic data adequately described?

Item 13. Does the response rate raise concerns about non-response bias? (reverse-coded)

Item 14. If appropriate, was information about non-responders described?

Item 15. Were the results internally consistent?

Item 16. Were the results presented for all the analyses described in the methods?

Item 17. Were the authors’ discussions and conclusions justified by the results?

Item 18. Were the limitations of the study discussed?

Item 19. Were there any funding sources or conflicts of interest that may affect the authors’ interpretation of the results?

Item 20. Was ethical approval or consent of participants attained

Items were coded Yes(Y)=1, Partial(P)=0.5, No(N)=0, per AXIS guidance; total scores were mapped to Global rating as follows: High >16.5; Moderate 13—16; Low <13 (thresholds pre-specified). Details on the AXIS
tool are available from Downes et al.?
References:
1. Downes MJ, Brennan ML, Williams HC, Dean RS. Development of a critical appraisal tool to assess the quality of cross-sectional studies (AXIS). BMJ Open. 2016;6(12):¢011458. doi:10.1136/bmjopen-
2016-011458



APPENDIX 7. Publication bias assessed by Egger’s regression test and funnel plots for
subgroup meta-analyses.

Competitive level: t=1.29, df =31, p-value = 0.2065; Bias estimate: 1.9378 (SE = 1.5017)
Sport impact = -0.54, df = 49, p-value = 0.5923; Bias estimate: -0.5156 (SE = 0.9564)
Sport modality: t = -1.25, df = 57, p-value = 0.2164; Bias estimate: -0.8588 (SE = 0.6871)
Sport discipline: t =-2.06, df = 71, p-value = 0.0427; Bias estimate: -0.7662 (SE = 0.3713)
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APPENDIX 8. Sport characteristics, urinary incontinence outcomes, and training exposure of each cohort included in the meta-analysis

Study Level'o.f Sport impact Sport discipline Spor.t = al = Al EXUI Fl::)a::lli:lneg
competition modality  Cases Total % Cases Total %  Cases Total %  Cases Total %  Cases Total % (h/wk)
Araujo, 2019 Amateur High-impact CrossFit Weight 45 127 35% - - - - - - - - - - - - -
Cardoso, 2018 High-level High-impact Basketball Ball Games 14 21 67% - - - - - - - - - - - - -
Cardoso, 2018 High-level High-impact Volleyball Ball Games 17 27 63% - - - - - - - - - - - - -
Cardoso, 2018 High-level Medium-impact ~ Futsal Ball Games 20 30 67% - - - - - - - - - - - - -
Cardoso, 2018 High-level Medium-impact Handball Ball Games 22 30 73% - - - - - - - - - - - - -
Cardoso, 2018 High-level Medium-impact ~ Athletics Endurance 7 8 88% - - - - - - - - - - - - -
Cardoso, 2018 High-level Medium-impact  Judo Weight 2 2 100% - - - - - - - - - - - - -
Caylet, 2006 Professional Medium-impact Tennis Ball Games 1 12 8% - - - - - - - - - - - - 9.3
Caylet, 2006 Professional Medium-impact Soccer Ball Games 2 15 13% - - - - - - - - - - - - 9.3
Caylet, 2006 Professional Medium-impact Handball Ball Games 5 16 31% - - - - - - - - - - - - 9.3
Caylet, 2006 Professional Medium-impact Rugby Ball Games 5 16 31% - - - - - - - - - - - - 9.3
Caylet, 2006 Professional ~ High-impact Volleyball Ball Games 7 17 41% - - - - - - - - - - - - 9.3
Caylet, 2006 Professional ~ High-impact Basketball Ball Games 5 20 25% - - - - - - - - - - - - 9.3
Caylet, 2006 Professional ~Low-impact Swimming Endurance 7 21 33% - - - - - - - - - - - - 9.3
Caylet, 2006 Professional Medium-impact Combat sports Weight 0 9 0% - - - - - - - - - - - - 9.3
Clapin, 2025 Professional ~ Medium-impact Rugby Ball Games 79 159 50% 48 159 30% 93 147 63% 49 159 31% - - - 13.9
Culleton Quinn, 2024 Professional ~Medium-impact Camogie Ball Games 47 79 59% 26 79 33% 5 79 6% 14 79 18% - - - 7.8
Culleton Quinn, 2024 Professional ~Medium-impact  Gaelic football Ball Games 51 80 64% 25 80 31% 2 80 3% 17 80 21% - - — 8.5
Cyganska, 2025 High-level High-impact Horse jumpers Technical 9 48 19% 9 48 19% 7 48 15% - — - — - - 33
da Silva Borin, 2013 Amateur Medium-impact  Handball Ball Games 2 10 20% - - - - - - - - - 1 10 10% 8
da Silva Borin, 2013 High-level High-impact Volleyball Ball Games 2 10 20% - - - - - - - - - 2 10 20% 17
da Silva Borin, 2013 High-level High-impact Basketball Ball Games 1 10 10% - - - - - - - - - 2 10 20% 25
da Silva Pereira, 2021 ~ Amateur High-impact Volleyball Ball Games 19 30 63% - - - - - - - - 15 30 50% 6
da Silva Pereira, 2021  Professional =~ High-impact Volleyball Ball Games 34 45 76% - - - - - - - - - 25 45 56% 12
Dakic, 2025 Professional ~Medium-impact Rugby Ball Games 13 28 46% 8 28 29% 2 28 7% 3 28 11% - - - -
de Souza Pereira, 2022 Amateur High-impact CrossFit Weight 73 189 39% 51 189 27% 6 189 3% 12 189 6% - - - 4.4
Dockter, 2007 High-level High-impact Cheerleaders Aesthetic 2 9 22% 4 22 18% 2 22 9% - - - 4 22 18% -
Dockter, 2007 High-level Medium-impact ~ Softball Ball Games 4 12 33% 4 12 33% 3 12 25% - - - 5 12 42% -
Dockter, 2007 High-level Medium-impact ~ Soccer Ball Games 13 20 65% 2 9 22% 1 9 11% - - - 2 9 22% -
Dockter, 2007 High-level High-impact Basketball Ball Games 4 22 18% 14 22 64% 9 22 41% - - - 9 22 41% -
Dockter, 2007 High-level High-impact Volleyball Ball Games 14 22 64% 13 20 65% 4 20 20% - - - 10 20 50% -
Dockter, 2007 High-level Medium-impact  Track and field Endurance 14 24 58% 14 24 58% 13 24 54% - - - 14 24 58% -
dos Santos, 2009 Amateur Low-impact Water aerobics Aesthetic 0 3 0% - - - - - - - - - - - - -
dos Santos, 2009 Amateur Low-impact Water aerobics Aesthetic 1 4 25% - - - - - - - - - - - - -
dos Santos, 2009 Amateur High-impact Trampoline Aesthetic 2 9 22% - - - - - - - - - - - - -
dos Santos, 2009 Amateur High-impact Gymnastics Aesthetic 1 30 3% - - - - - - - - - - - - -
dos Santos, 2009 Amateur Medium-impact Tennis Ball Games 0 1 0% - - - - - - - - - - - - -
dos Santos, 2009 Amateur Medium-impact  Soccer Ball Games 0 4 0% - - - - - - - - - - - - -
dos Santos, 2009 Amateur Medium-impact Handball Ball Games 1 5 20% - - - - - - - - - - - - -
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35%
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24%
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61
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42%
49%

26%

53%
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55
57
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32%
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14.9

NR: Not reported; NC: Not classified; UI: Urinary incontinence; SUI: Stress UL; UUI: Urgency UIl; MUI: Mixed Ul; EXUI; Exercise-related/exertional UL



