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INSEP Observational Study 

1. Anonymous questionnaire   
  general data  
 diagnostic   UUI and SUI  
 qualitative  : discomfort and impact 

 
2. During the regulatory medical  
exam 
 
3. Ethical approval by institution 
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Criteria of inclusion 

• The practise in High Level 

• To be nulliparous 

• The age : from 15 to 35 years old 
     

Criteria of exclusion 
• multiparous 



Clinical Case 1  
 

 FF Wrestling 

20 years old 

1m 60 -50 kg  

26 h training / week 

SUI : NO 

Trigger factors… 

Precautions like taps ,tampons : yes 

 

 



never seddom sometimes often always 

Lying to sitting X 

Sitting to standing up X 

Brisk walking X 

running X 

jumping X 

Long jumping X 

landing X 

Weight lifting  X 

Sudden movment X 

Abdominal 

contraction 

X 



Clinical Case n°2 

 19 ans 

1m 60 - 59 kg 

 training / week: 26 h 

UI :  sometimes 

 1-2 per day 

 After 1 H training  

 Take precautions : Yes  1-2 per day 



never seddom sometimes often always 

Sitting to standing up X 

briskwalking X 

running X 

jumping X 

Long jump X 

landing X 

Weight lifting  X 

Sudden movment n  X 

W abdominal muscle  X 



Subjects : 404 elite female athletes 

Age (years) 21,4 ± 4,4 

BMI  (kg/m2) 21,08 ± 3,04 

Hormonal contraception 46% 

Practising High Level  
(years) 

5,26 ± 3,52  

Hours  of training per 
week 

17H30 ± 7,72 (n 313) 
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Female athletes ‘s age 

Repartition according to age 
15 yrs to 24 yrs  



SUI in 404 French female athletes 

Prevalence of SUI  

72% 

28% 

  

35% 

24% 

13% 

WITS

SHIAC

SHDC

    p <0,01 



 28 sports into 3 groups 
High dynamic composant 
SHDC n 201 

High isometric abdominal 
contraction 
SHIAC : 132 

Sports without impact 
and Technical Sports 
WITC : 71  

Athletics: 
Middle ,long distance 
running , sprint, high jump 
,long jump ,hurdles, pole 
vault 

Athletics: 
 hammer, shot put, 
discus, javelin  

Cycling 

Badminton Rowing Swimming 

Basketball Boxing Rifle shooting 

Gymnastics Judo Archery 

Pentathlon Karate  Wrestling  TKW 

Ice sports  Fencing 

squash Horse driving 

Table tennis – tennis Synchronized swimming 

Skiing  , Water skiing 



The SUI trigger factors  
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Severity criteria of SUI 

48% 

23% 

9 and more

4 to 8

2 to 4

1

1. The association of trigger factors 

71 %  had  more than 4 trigger factors   

 2. The association with UUI: 38 % had a mixed UI 
  3.  The age: very young  
  



Literature review 
Nulliparous Elite Female Athletes 

study population  Age 
(years) 

prevalence Sports at risk 

Nygaard  156 19 ± 3  28 % Gymnastics - 
Basketball - Tennis 

Thyssen 291   22,8 52 % Gymnastics   Dance 
Aerobic 

Bo  87 versus 75  
controle 

15 – 39  41 % / 
39% 

 Gymnastics – 
Aerobic  

Eliasson 35  12 -22   80 % Trampoline 

Nygaard  1994;   Thyssen 2002; Bo 2001   Eliassen 2002  



The SUI occured after 1 hour of training 
for 52% elite female athletes 

Decreased strength of pelvic floor – 20% 

after 90 min of intensive exercises 
  

Ree Nygaard Acta Obstet Gynecol Scand 2007  



Basic abdominal pressure 
+  

Contraction  of the abdominal muscles 

The link between sports and SUI 

A high  increased abdominal pressure  

Basic abdominal pressure 
+ 

Jumping or running  



Imbalance between Abdominal Muscles 
and Pelvic Floor 

  Imbalance between  
the high abdominale pressure  

and   
the resistance  of the pelvic floor 

  

  

Impaired Pelvic Floor Function 

(strength + endurance)  

 

Incontinence -  Prolapse 

 

   



 The impact of the years 
 

0%

50%

1 to 3 yrs 4 to 6 yrs more than 7 yrs

Years of training 

SUI

UUI

Sports with high  Abdominal Contraction 



The pelvic floor function  

  - Pelvic floor strength and 
endurance  

 

   - The constitutionnal factors:  

     quality of collagene and fascias  

 

- The force of the impact  and 
the high abdominal pressure  

They could reveal  a constitutional  
weakness 

 

- Others risk factors : no present 
by athletes 

  Age, parity, and BMI 

 

 

 

 

 

Williams  Gynecology 2008 



 The UI  discomfort and impact 

27% 

63% 
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The need of information  
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FATALITY 

 

TABOO 
 

DENIAL 

A delayed diagnostic by the perception  

 It seems necessary to  promote a 

Prevention Plan  



A Prevention Plan in 3 levels 

Elite Athletes 
Information and Training  

Doc. video quiz internet 

The good training of 
abdominal muscles 

The regular pelvic floor 
training 

The learning of the 
knack  

  

  Physicians  
 congress, formation 

 
 Trainers, coach  
 Information 

concerning the 
sports at risk 

 The abdominal 
muscle exercises 
without risk  

 

   

 



Information of elite athletes 
at INSEP  







Key messages  
1. High level  sports in group 1 + 2  are at risk 
of UI with a high prevalence in the young 
nulliparous athletes 

 

2. This study could help to class the sports at 
risk, according to the impact on the PF. 

  

3. The Prevention Plan with PF training have   

- to begin in the start of the carrier,  

- to concern the youngest female athletes  

- to be regular for a good efficience 



 
 

THANK YOU  

carole.maitre@insep.fr 



PREVENTION PLAN  
• 8 SESSIONS  

• Session 1:  To give a clear information 
concerning the anatomy and the goal of PF 
Training  

• Session 2: to correct the back  spinal curvatures 
• Séance 3-4 -5: to  increase the  strength of PF  

and to  learn the contraction before the 
exercise at risk : the knack 

• Session 6: to work the abdominal muscle 
contraction  in hypopressive  

• Session  7-8 : to controle the acquisitions 
 
REGULAR REPEATED PELVIC FLOOR TRAINING 

 
 


