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SEIN ET SPORT: sports bras 
or not sports bra ? 

 

Dr. Thierry ADAM, gynécologue-obstétricien, médecin du sport, médecin 
des équipes de France féminines de cyclisme 2010-2014 

 
 

        

Les seins, martyrs du sport ? Dans le monde du sport, les seins sont  souvent 

perçus comme un handicap.  Ils  gêneraient la performance sportive,  entraîneraient 

des douleurs, des irritations, seraient la cible de traumatismes qui pourraient même 

évoluer en cancer, et finiraient par s’affaisser… s’ils n’étaient sauvés in extremis de la 

ptose par le port obligatoire de soutiens-gorge adaptés…     

 

Afin d’évaluer l’intérêt du soutien-gorge de sport, il est nécessaire de rappeler 

brièvement l’histoire du soutien-gorge.  Hormis le soutien-gorge de sport,  il faut bien 

dire que le soutien-gorge, comme le corset dont il tire son origine, ne sert qu’à 

maintenir le corps féminin et à le galber.  Depuis son invention il y a un peu plus d’un 

siècle, le soutien-gorge est l’architecte de la silhouette féminine. Son rôle est, en 

fonction des époques, de soulever, aplatir, séparer ou augmenter le volume des seins.  

 

Il convient aussi de rappeler quelques notions anatomiques.  Les seuls moyens de 

fixité du sein sont la peau et les ligaments suspenseurs du sein.  La glande mammaire 

est encapsulée par 2 fascias, pré- et rétromammaires, qui proviennent du 

dédoublement du fascia superficialis.  Les ligaments suspenseurs, appelés aussi 

ligaments de Cooper, sont des septa fibreux qui partent des fascias pré et 

rétromammaire et pénètrent dans la glande et la cloisonnent.  Avec l’âge, ces 

ligaments sont envahis par du tissu graisseux, ce qui diminue leur valeur fonctionnelle 

et entraîne progressivement un certain degré de ptose.  La  peau est l’autre moyen de 

fixité du sein, par ses connexions qu’elle possède avec le fascia prémammaire.  Le 

muscle grand pectoral n’est d’aucun secours pour la fixité du sein, car il en est séparé 

par une couche de tissu cellulo-adipeux qui constitue plutôt un plan de glissement.   
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De par son anatomie, le sein n’offre donc aucune résistance face aux contraintes 

externes, hormis celle de sa peau et de son tissu conjonctif.  Dans les années 1970 ont 

été mis au point des soutiens-gorge visant à apporter un maintien plus ferme des seins 

lors de l’exercice.  D’abord deux puis plus récemment 3 types de soutiens-gorge de 

sport ont été mis sur le marché: des brassières qui plaquent les seins contre le buste, 

des soutiens par encapsulation qui englobent les seins grâce à des bonnets individuels, 

puis des soutiens-gorge qui combinent les effets de la compression et de 

l’encapsulation. 

 

Le maintien plus ferme des soutiens-gorge de sport répond à 3 objectifs 

revendiqués: diminuer la gêne et les douleurs mammaires liées à l’exercice,  améliorer 

la performance sportive et prévenir les lésions qui pourraient entraîner une ptose 

mammaire (chute des seins). 

 

Pour évaluer dans quelle mesure ces 3 objectifs sont réalisés, il faut dans un 

premier temps identifier, quantifier et modéliser les mouvements des seins libres lors 

de la course à pied afin de pouvoir ensuite évaluer l’efficacité du maintien des 

différents types de soutiens-gorge de sport.   

 

Les études évaluant la cinématique mammaire ont d’abord été réalisées dans le 

seul plan frontal.  Elles datent de 1980.  Il a ensuite été nécessaire de différencier le 

mouvement absolu du mouvement relatif en isolant les mouvements des seins de celui 

du reste du corps.  En 2009, Joanna Scurr publie la première étude du déplacement 

mammaire réalisée en 3 dimensions.  Non seulement l’amplitude des déplacements 

mais également la vélocité et l’accélération des seins sont évaluées pour comprendre 

ce qui déclenche les douleurs mammaires à l’exercice.  Les dernières études de la 

cinématique mammaire se sont attachées à étudier la trajectoire des différentes régions 

du sein et non plus uniquement le déplacement du mamelon considéré comme le 

“centre du sein”.  Toutes ces recherches ont comme objectifs non seulememnt de 

mieux comprendre comment surviennent les douleurs (afin de les prévenir) mais 

également de confectioner des soutiens-gorge de sport de plus en plus efficaces. 

 

Nous détaillerons les éléments du cahier des charges d’un bon soutien-gorge de 

sport.  

 

Certaines études permettent depuis peu de déterminer la prévalence et la sévérité 

des douleurs mammaires chez les sportives et d’identifier les facteurs qui 

l’augmentent.  Une étude parue en 2013 dans le British Journal of Sport Medicine 

évalue la prévalence des douleurs mammaires chez 1285 participantes au marathon de 

Londres 2012.  Parmi elles, 32 % rapportent des douleurs mammaires.  Les mastalgies 

sont plus fréquentes chez les nullipares (35 %) que chez les mères (28 %),  sont reliées 

au poids, ainsi qu’au volume des seins (bonnet A: 20 %;  bonnet F: 40 %).  Les 

douleurs sont  en relation avec le cycle menstruel, toujours dans 52 % des cas, et 

parfois dans 30 % des cas.  L’importance du lien avec le cycle menstruel (8x/10)  doit 

évoquer l’existence possible d’une insuffisance lutéale (détérioration de l’ovulation 

avec insuffisance de sécrétion de progestérone), dont l’incidence est plus élevée dans 

les sports d’endurance.  A noter qu’il n’a pas été trouvé de lien entre la prévalence des 

mastalgies et l’âge.  Interrogées sur les moyens utilisés pour soulager ces douleurs, 15 

% disent avoir recours à des antalgiques.   
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N’empêche, une autre étude parue en 2016 compare justement la prévalence des 

douleurs mammaires chez ces marathoniennes de Londres avec celle de la population 

générale en Grande-Bretagne: la prévalence des douleurs mammaires est 

significativement plus basse chez les sportives par rapport à la population générale (32 

% versus 43,6 %).  Les auteurs concluent que l’activité physique ainsi que le contrôle 

du poids pourraient constituer un moyen approprié pour réduire la prevalence des 

douleurs mammaires.   

 

Enfin depuis peu, quelques rares études ont évalué l’influence éventuelle du 

niveau de maintien mammaire sur la performance sportive. Les publications 

disponibles sur le sujet se sont focalisées soit sur les paramètres biomécaniques, soit 

sur des mesures physiologiques.  Les paramètres biomécaniques étudiés sont les 

forces de réaction au sol, l’analyse cinématique de la course et l’électromyographie. 

Les paramètres physiologiques étudiées sont la fonction respiratoire.  

Dernière question après celles de la douleur et de la performance sportive, le non- 

port du soutien-gorge de sport est-il un facteur de risque de ptose ?  Quelques études 

en émettent l’hypothèse, sans jamais n’avoir rien démontré.  Jusqu’en 2003 puis 2009 

où deux thèses de médecine dirigées chacune par le Professeur Jean-Denis Rouillon 

démontrent l’inutilité médicale du port du soutien-gorge dans la prévention de la ptose 

mammaire.  Ce dernier conclut que le soutien-gorge est un faux besoin, créé par la 

société qui affuble les filles de cet accessoire dès que la poitrine devient naissante, ce 

qui contribue à l’atrophie des éléments anatomiques de suspension du sein (l’ensemble 

de ses fascias).  Le sein est enveloppé dans une membrane conjonctive mince mais 

solide, d’autant plus solide qu’elle travaille. D’où la sensation désagréable de 

tiraillement pouvant durer quelques semaines après l’arrêt du port  du soutien-gorge, 

le temps que le tissu conjonctif ne reprenne lui-même sa fonction de soutien.  Tous les 

moyens de contention externe affaiblissent les moyens de contention naturels.  
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THE MENSTRUAL CYCLE  
                        AND THE YOUNG ATHLETE 



Sex Differences in Athletic Performance Emerge Coinciding With    
   the Onset of Male Puberty 

Clin Endocrinol. 2017;87(1):68-72.  

“The gender divergence in athletic performance begins at 12-13 y and reaches adult plateau in the late teenage years with the 
timing and tempo closely parallel to the rise in circulating testosterone in boys during puberty.’ 



Sex Differences in Athletic Performance Emerge Coinciding With    
   the Onset of Male Puberty 

Clin Endocrinol. 2017;87(1):68-72.  





 AETHIOLOGIC INVESTIGATION IF: 

- No beginning of breast development at 14y 
 

- No menarche at 16y 
 

- No menarche > 2y after onset of thelarche 
 

- No periodes (> 3 m) after 6 months of regular menstruations 



Primary Secondary 







Conclusions:  

 

Over 50% of women without menstruation-related symptoms  

 

would like to lessen the frequency of menstrual periods and 

 

 about 50% of them (thus 25%) would desire amenorrhea. 



Characteristics of scheduled bleeding manipulation with 
combined hormonal contraception in university students 

Contraception. 2013; 88(3): 426–30. 

1374 (79.9%) reported using combined hormonal contraception currently or 
recently. Approximately 17% of these women altered their scheduled bleeding 
pattern by deviating from package instructions. 





Bayer sa 

http://qlaira.com/static/images/hcp/Section2.2_fig3.jpg
http://www.google.be/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwjPwPHanJDMAhXC6w4KHXJVBJoQjRwIBw&url=http://wellroundedmama.blogspot.com/2014/09/pcos-and-birth-control-pills-part-1.html&psig=AFQjCNFrw_Rho7HS2nHzwGN4QP1q63VSVg&ust=1460795254384885


One hour test 



Levonorgestrel-releasing intrauterine device in 

the treatment of menorrhagia. 

                                                 Br J Obstet Gynaecol 1990;97:690–94  



Overall, the advantages of the pill for sportswomen would appear to 
outweigh any potential disadvantages.  
Nevertheless, there is individual variation in response to the OCP and these 
should be taken into account and monitored in the clinical situation.  
Women should be counselled as to the range of potential benefits and 
disadvantages in order to make an informed decision based on individual 
circumstances. 



Contraception. 2010; 81(1): 30–34. 

Prospective study of weight change in 

new adolescent users of hormonal 

contraception. 
 





Conclusions: 

 

This study demonstrated that follicular phase-based strength      

training induced a greater effect on muscle strength, muscle and 

type II fibre diameters, and nuclei-to-fibre ratio compared to luteal 

phase-based strength training in untrained and moderately trained 

women.  
 

Effects of follicular versus luteal phase-based 

strength training in young women 

Springerplus. 2014 Nov 11;3:668.  

 

We recommend that eumenorrheic females without 

oral contraception base the periodization of strength 

training on their individual menstrual cycle. 

http://www.championshipproductions.com/cgi-bin/champ/p/Performance-Training/Strength-Training-for-Female-Athletes_GD-04195B.html


In summary, for team sport athletes using a monophasic OC, the only 
anaerobic performance parameter that differed throughout an OC 
cycle was reactive strength (lower during hormone free week). 
 
Athletes that rely heavily upon the stretch-shortening cycle (such as 
jumpers, sprinters) may benefit  from competing during the oral 
contraceptive  
consumption phase. 







These findings may be related to the 

previously reported increased injury rate 

and psychomotor slowing in the luteal 

phase in women with PMS. 

Altered Postural Control during  the Luteal Phase in Women with 

         Premenstrual Symptoms 
                       Neuroendocrinology 2005;81:150–157 

http://msml.uconn.edu/wp-content/uploads/sites/367/2014/01/AMTI-AccuPower-force-platform-for-jump-landing-side-view.jpg




M P Warren (1980) 





Secondary amenorrhoea in athletes 

Lancet. 1978  25;2:1145-6 

             Feicht CB et al  



The group of athletes under strenuous exercise which correlated 
with oligomenorrhea had decreased serum levels of luteinizing 
hormone, prolactin, and estradiol-17 beta but elevated levels of 2-
hydroxyestrone.  
 
These data suggest that anovulatory cycles are correlated with the 
amount of exercise and increased levels of catechol estrogens. 
Catecholamines and beta-endorphin elevated by exercise may 
interact to suppress luteinizing hormone release at the hypothalamic 
pituitary axis 



R Frisch 1978 



Low leptin levels in the athletic groups were consistent with their 
reduction in body fat (r = 0.91, P < 0.0001) relative to BMI, but were 
also influenced by the presence of low insulin (r = 0.70, P < 0.001) and 
elevated cortisol (r = -0.65, P < 0.001) levels. A diurnal pattern of 24h 
leptin levels, with an approximate 50% rise (P < 0.001) from nadir 
(0900h) to peak (0100h), was present in normally cycling athletes and 
controls and was strikingly absent in amenorrheic athletes. The 
absolute increase in leptin levels from nadir to peak was directly 
related to insulin excursions in response to meals (r = 0.60, P = .002) 
and inversely related to the amplitude of the 24h cortisol rhythm (r = -
0.70, P = .0002) 





Hyperandrogenicity is an alternative mechanism underlying oligomenorrhea 
or amenorrhea in female athletes and may improve physical performance. 

FERTILITY AND STERILITY VOL. 79, NO. 4, 2003 



Hyperandrogenism May Explain Reproductive 
 Dysfunction in Olympic Athletes 

Med. Sci. Sports Exerc.41;6:1241–8,2009 



Polycystic ovary–like syndrome in adolescent      
competitive swimmers 

Coste O, Paris F, Galtier F, Letois F, Maïmoun L, Sultan C 

Fertil Steril.2011;96(4):1037-42 

Conclusion(s): Hyperandrogenism and oligomenorrhea may be part of the spectrum of 

polycystic ovary syndrome in elite swimmers. Our findings suggest that hyperandrogenism may 

have preceded the intensive training of these swimmers and may have predisposed the choice 

of sport for these girls. Intensive swimming may in turn have attenuated the clinical expression 

of their hyperandrogenism. 
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Low EA is not always accompanied 
by weight loss. The body is amazing 
at conserving itself for survival and 
can maintain overall body weight 
even while EA is low. This is common 
among female athletes without 
menstrual cycles. 

Low EA results in adjustments to the body’s systems that cause hormonal, metabolic and functional disruptions — 
complications that can occur in both men and women.  
This energy deficiency affects physiological functions such as metabolic rate,  bone health, immunity, protein 
synthesis, cardiovascular and psychological health, and menstrual function.  
For example, an energy deficiency could: 
  • Impair body’s ability to use glucose effectively for energy 
  • Increase fat stores in the body 
  • Increase cholesterol 
  • Slow down your metabolic rate 



De Souza MJ, et al. Br J Sports Med 2014;48:289 

Disponibilité énergétique 



A score ≥2 requires a more formal evaluation.  

(6,8 kg) 

The BEDA-Q containing nine items  

25-item LEAF-Q 



http://www.femaleathletetriad.org/calculating-energy-availability/ 



Misunderstanding the Female Athlete Triad: Refuting the IOC Consensus Statement on     
   Relative Energy Deficiency in Sport (RED-S) 

Mary Jane De Souza, Nancy I Williams, Aurelia Nattiv, Elizabeth Joy, Madhusmita Misra, Anne B Loucks, Gordon Matheson, 
Marion P Olmsted, Michelle Barrack, Rebecca J Mallinson, Jenna C Gibbs, Marci Goolsby, Jeanne F Nichols, Barbara Drinkwater, 
Charlotte (Barney) Sanborn, Rosemary Agostini, Carol L Otis, Mimi D Johnson, Anne Zeni Hoch, Julia M K Alleyne, L Tyler 
Wadsworth, Karsten Koehler, Jaci VanHeest, Paula Harvey, Amanda K Weiss Kelly, Michael Fredericson, George A Brooks, Emma 
O’Donnell, Lisa R Callahan, Margot Putukian, Lauren Costello, Suzanne Hecht, Mitchell J Rauh, Jacalyn McComb                                                                                        
                     Br J Sports Med October 2014 Vol 48 No 20 

°The term ‘Female Athlete Triad’ was introduced at a workshop in 1992. 
°The scientific evidence of RED-S as it applies to men, non- Caucasians and 
disabled individuals is in its infancy and is not sufficiently developed to warrant 
a new theoretical construct.  
°What are illustrated as ‘spokes’ on a wheel with a RED-S hub are 
the oversimplified listing of seemingly independent physiological systems, 
functions and mechanisms when in fact these physiological systems, functions 
and mechanisms are not independent of one another, but rather interact and 
exhibit synergistic and antagonistic effects. 
°Energy balance and availability are not synonymous: Triad conditions can be 
present in women who are in ‘energy balance’ and thus do not exhibit ‘energy 
deficiency’ but likely exhibit ‘low energy availability’. 
°The psychological portion of the diagram also appears independent of all 
other factors. 
°… 

Mountjoy M, et al. Br J Sports Med 2014;48:491–7 



 

 

 

RISKS OF CYCLE DISTURBANCES 
 

 

    - REVERSIBLE STERILITY 

 - PREGNANCY 
  

 - HYPO-ESTROGENISM : 

   ° OSTEOPENIA and OVERUSE 

   ° PLASMA LIPIDS CHANGES 

   ° URINARY INCONTINENCE 

  





These findings indicate that PA of any type might 
improve fertility among overweight and obese 
women, a subgroup at higher risk of infertility.  
 
Lean women who substitute vigorous PA with 
moderate PA may also improve their fertility. 



Conclusion: Increased risk of infertility was only found 

for the small group of women reporting the highest levels 

of intensity and frequency of PA.  

Sensitivity analysis including body mass index as 

confounder did not alter the results. 
There was decreased risk of infertility for women reporting 
moderate duration of activity in our adjusted analyses, compared 
with women reporting activity duration of less than 15 min.  
 

Awareness of the possible risks of infertility should be 

highlighted among non-athletic women who exercise 

vigorously. 



Adjusted odds of intrauterine gestation was higher among those that had higher continuous 
active living (odds ratio [OR] 1.96, CI 1.09–3.50), sports/exercise (OR 1.48, CI 1.02–2.15), and 
total activity (OR 1.52, CI 1.15–2.01) indices.  
Accelerometer-measured physical activity and sedentary behavior after embryo transfer were 
not associated with any IVF outcome. 

Conclusion(s) 
An active lifestyle in the preceding year favorably impacted the IVF outcome.  
After embryo transfer, women engaged in mostly light physical activity and sedentary 
behaviors; therefore, the impact of vigorous physical activity on implantation could 
not be determined. 

Prospective cohort study. Women (n = 121) undergoing nondonor  
IVF embryo transfer.  

Ph Geluck 
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Scoliosis and fractures in young ballet dancers. Relation to    
 delayed menarche and secondary amenorrhea. 

N Engl J Med. 1986;314(21):1348-53 

Warren MP et al 











The effect of oral contraceptives on bone mass and stress fractures  
                                          in female runners 

Med Sci Sports Exerc.2007;39(9):1464-73 

CONCLUSION:  
OC may reduce the risk for stress fractures in female runners, but our data are inconclusive.  
Oligo/amenorrheic athletes with low bone mass should be advised to increase dietary 
calcium and take steps to resume normal menses, including weight gain; they may benefit 
from OC, but the evidence is inconclusive 

Non-pharmacological management  indissoluble with: 
                                     *Calcium  
                                     *Vit D 
                                     *Optimising energy status 
 
 
      



             Low-Dose Oral Contraceptives and Bone Mineral Density:  
                                         An Evidence-Based Analysis 

CONTRACEPTION 2000;61:77–82 

A total of 13 studies met the inclusion criteria.  
Nine of these showed a positive effect of OC use on BMD, and four  did not 
show an association.  
However, none of the studies showed a decrease in BMD with OC use. 

The level of evidence supporting a positive association between OC use and 
increased BMD is II-1.  
There is fair evidence (Category B) to support the position that OC use has a 
favorable effect on BMD. 





Hormone Replacement Therapy Versus the Combined Oral Contraceptive Pill in  
   Premature Ovarian Failure: A Randomized Controlled Trial of the Effects on 
                    Bone Mineral Density 

J Clin Endocrinol Metab, Sept 2016, 101(9):3497–505 



Estrogen–progesterone combination pills providing estrogen doses of 20–35mg ethinyl 
estradiol/d, do not improve BMD in this condition, likely because of the IGF-1 lowering 
effect of oral estrogen. 
 
In contrast, physiologic estrogen replacement as the transdermal 17β estradiol , known to 
bypass first pass hepatic metabolism, increases spine and hip BMD in adolescent girls with 
anorexia nervosa. 
 
Bisphosphonates, such as risedronate, increase BMD in adult women with anorexia nervosa 
but should be used with caution in women of reproductive age. 
 
The significant, long term, deleterious impact of eating disorders on bone health highlights 
the importance of adequate and timely assessment and early intervention. 

Curr Opin Pediatr 2017 Aug;29(4):488-96. 



Results:  
Nine studies reporting on 280 patients that received different hormonal therapies were included. We did not identify 
studies that evaluated bisphosphonates. Meta-analysis demonstrated a statistically significant increase in BMD of the 
lumbar spine in patients receiving hormonal therapy after a median follow-up of 12 months (weighted mean 
difference, 0.032 g/cm2; 95% CI, 0.017 to 0.047; percentage change in BMD, 3.30%; 95% CI, 1.74 to 4.86). There was no 
substantial effect of receiving hormonal therapy on BMD of the femoral neck, trochanteric region, Ward triangle, or 
total body BMD. The quality of evidence was low because of the high risk of bias, imprecision (small sample size), and 
indirectness (as BMD is a surrogate outcome). None of the studies reported the incidence of fractures. 
 
Conclusion:  
The current evidence does not support using hormonal therapy for the sole purpose of improving bone health in 
patients with FHA. There are no data about bisphosphonates in this population. 
 



In conclusion, the present study revealed that women without bone 
fractures were significantly more likely to have had exposure to oral 
contraception, especially where the duration of intake was at least 5 years. 
Considering that bone fracture is less likely to affect younger women and 
that the majority of the existing studies focus on bone density and not on 
bone fracture, our findings indicating a decreased risk of bone fracture in 
women using OC warrant close attention. 





The disproportion even increases as BMI declines, so that almost nine times as many lean 

women as lean men are actively trying to lose weight! 



Prospective Study of Physical Activity and Risk of Developing a Stress Fracture   
         Among Preadolescent and Adolescent Girls  

doi:10.1001/archpediatrics.2011.34 

Girls who engage in running, basketball, cheerleading, or gymnastics for more than 8h/we should be 
encouraged to include varied training in lower-impact activities to decrease the cumulative amount of 
impact in order to minimize their risk of stress fractures. 

(7 years of follow-up) 



Overuse injuries in athletes 

Diet/Low Energy        
Availibility 

Training Errors 

Hormonal problems 

Surface and Footwear 

Genetic susceptibility 
(Polymorphisms RANK,P2X7, 
COL1A1,,…) 

Anatomical 
Imbalances/Podo 

(Low bone 
turn-over) 

(Low bone 
turn-over) 

(Mechanical) 
(Mechanical) 
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Fig. 2. Direct effects of Oe on blood vessels. Vascular endothelial and smooth-muscle 
cells express the two known OeR. Oe has both rapid vasodilatory effects and longer-
term actions that inhibit the response to vascular injury and prevent atherosclerosis. 
These effects are mediated by direct actions on vascular endothelial cells (red) and 
smooth-muscle cells (purple). The rapid effects of Oe on the blood vessel wall are 
believed to occur without any changes in gene expression (nongenomic effects), 
whereas the longer-term effects involve changes in gene expression (genomic effects) 
mediated by the OeR, which are ligand-activated transcription factors. 

The Cardiovascular Effects of Chronic Hypoestrogenism in Amenorrhoeic Athletes: 
A Critical Review                                                                Sports Med 2004; 34 (9): 601-627                                                               
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   ° OSTEOPENIA and OVERUSE 
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TAKE HOME MESSAGES 

• Ask for a menstrual diary 

• Explore absence of menarche at 14y or 2y after onset telarche 

• Premenstrual period = injury risk period 

• Strength training best in follicular period 

• Reactive strength is lowest in pill free period 

• Watch iron levels (heavy menses ?) 

• OC doesn’t change weight 

• Transdermal estradiol + progesterone IUD is a good option 

• Cave Female Athlete Triade and check Energy Availibility even without recent weigth changes 

• Every athlete is unique ! 



        Prof Luc BAEYENS 

luc.baeyens@chu-brugmann.be 

PHYSICAL ACTIVITY AND MENOPAUSE 



                                                            
40      45          50                  55  60    

Mean age of menopause 

Periode of ovarian  
activity  

Confirmed Menopause  
or post-menopause 

Perimenopause 

1 year of 
amenorrhea 

• Irregular cycles  
• Meanly progesteronic deficiency 
       (luteal insufficiency)      

 

Symptomes of perimenopause: 

Progressive Transition … 



 ≥40 U/L 

≤ 20 ng/L 



Bisphenol A 
Pesticides 
Tobacco 
Other pollutants 

Low Weight 

Environ Health.2017 Apr 7;16(1):37-55 



Prospective cohort study that examined data from 78 759 premenopausal women 
from the Nurses’ Health Study II who were followed from 1989 to 2011 for incidence 
of early natural menopause. 

Participants were aged 25–42 years and premenopausal at baseline in 1989, 
when information on menopausal status, height and weight was reported via 
questionnaire. Information on menopausal status, type of menopause (natural, 
surgical, radiation/ chemotherapy), hormone therapy use and weight was updated 
every two years along with information on smoking, physical activity and other 
behavioral and health-related factors.  
Early menopause was defined as natural menopause before age 45 years. 



     … Brutal Transition ! 



     … Brutal Transition !! 



ADJUVANT HORMONAL SCHEDULES IN BREAST CANCER 

Baeyens L  2013 

http://lesamazones.fr/les-amazones-sexposent-a-nouveau/afficheexposite/


         ATAC Trialists ’group, Lancet 2005; 365:60-2 



 

 J Clin Oncol 2010; 28: 4120-8 



 

 J Clin Oncol 2010; 28: 4120-8 



Early discontinuation and non-adherence to 
adjuvant hormonal therapy are associated with 
increased mortality in women with breast cancer. 

      Adjusting for clinical and demographic variables, both  

      early discontinuation (HR 1.26, 95% CI 1.09-1.46) and non- 

      adherence (HR 1.49, 95% CI 1.23-1.81), among those who  

      continued, were independent predictors of mortality.. 

Breast Cancer Res Treat 2011; 126:529-37 



WWW.PREDICT.NHS.UK 



WWW.PREDICT.NHS.UK 



Increased Risk of Recurrence After HT 

in Breast Cancer Survivors  
J Natl Cancer Inst 2008;100: 475 

HT 

No HT 

http://jnci.oxfordjournals.org/content/vol100/issue7/images/large/jncidjn058f02_ht.jpeg


The 2013 British Menopause Society & Women’s 
Health Concern recommendations on hormone 
replacement therapy         Menopause Int  published 23 May 2013 

                                                                                                      DOI: 10.1177/1754313489645 

Key points 

The decision whether to use HRT should be made by each woman having 
been given sufficient information by her health professional to make a fully 
informed choice. 

The HRT dosage, regimen and duration should be individualised, with annual 
evaluation of pros and cons. 

HRT prescribed before the age of 60 has a favourable benefit/risk profile. 

It is imperative that women with POI are encouraged to use HRT at least until 
the average age of the menopause. 

If HRT is to be used in women over 60 years of age, lower doses should be 
started, preferably with a transdermal route of administration. 

It is imperative that in our ageing population research and development of 
increasingly sophisticated hormonal preparations should continue to 
maximise benefits and minimise side effects and risks. 

 

http://min.sagepub.com/content/current


For women aged younger than 60 years or who are within 10 years of menopause onset and have no contraindications, 
the benefit-risk ratio is most favorable for treatment of bothersome VMS and for those at elevated risk for bone loss 
or fracture. 
For women who initiate HT more than 10 or 20 years from menopause onset or are aged 60 years or older, the benefit-
risk ratio appears less favorable because of the greater absolute risks of coronary heart disease, stroke, venous 
thromboembolism, and dementia. Longer durations of therapy should be for documented indications such as 
persistent VMS or bone loss, with shared decision making and periodic reevaluation. For bothersome GSM symptoms 
not relieved with over-the-counter therapies and without indications for use of systemic HT, low-dose vaginal estrogen 
therapy or other therapies are recommended. 

Hormone therapy (HT) remains the most effective treatment for vasomotor symptoms (VMS) and the  
genitourinary syndrome of menopause (GSM) and has been shown to prevent bone loss and fracture.  
The risks of HT differ depending on type, dose, duration of use, route of administration, timing of initiation, 
 and whether a progestogen is used. Treatment should be individualized to identify the most appropriate  HT type, 
dose, formulation, route of administration, and duration of use, using the best available evidence to maximize benefits 
and minimize risks, with periodic reevaluation of the benefits and risks of continuing or discontinuing HT. 



  
                                                             
                                              L Baeyens         
                          BMJ 2007; 334:1173 
 
 
                                                
 
      Site      E          TAM                   EVISTA              PHYS.ACTIV.                        SOJA    

 

   Bone  agonist        agonist                 agonist                  agonist                           (agonist) 
 

   Liver (lipids)    agonist        agonist                 agonist                  agonist                           (agonist) 
 

  Endometrium agonist       (agonist)             antagonist              (antagonist)                    ((agonist))  

 

  Breast  agonist      antagonist           antagonist                    antagonist                    antagonist ? 

 

  Blood clothing (agonist)        agonist                 (agonist)                antagonist                           -  - 

 

  Hot flushes               antagonist         agonist                 (agonist)                    (antagonist)                   (antagonist)  

 

 Sexual function  agonist           antagonist           (antagonist)                   agonist                               - 
 

http://www.bmj.com/cgi/eletters/334/7605/1173#173201  

Actions of SERMs and ESTROGENS 
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1/ Bone – Muscles - Joints 
 
2/ MNP symptoms: sleep, mood, vasomotor     
symptoms 
 
3/ Breast cancer: risk 
                               risk of recurrence 
 
4/ Endometrium 
 
5/ Cardiovascular events 
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The Effectiveness of Combined Exercise Interventions for Preventing        
Postmenopausal Bone Loss: Systematic Review and Meta-analysis . 
 J Orthop Sports Phys Ther 2017;47(4):241-51.  

CONCLUSION: Our findings suggest that combined exercise interventions appear to be effective in 

preserving postmenopausal women’s BMD at the lumbar spine, femoral neck, total hip, and total body.  
                                                            

                                                                               LEVEL OF EVIDENCE: Therapy, level 1a  



 

Exercise effects on bone mineral density in women with breast 
cancer receiving adjuvant chemotherapy. 

                                               Oncol Nurs Forum 2007 May;34(3):627-33. 

FINDINGS:  

    The average decline in BMD was -6.23% for usual care, -4.92% for 
resistance exercise, and -0.76% for aerobic exercise. Aerobic 
exercise preserved BMD significantly better compared to usual 
care. Premenopausal women demonstrated significantly greater 
declines in BMD than postmenopausal women. Aerobic capacity 
increased by almost 25% for women in the aerobic exercise group 
and 4% for resistance exercise. Participants in the usual care 
group showed a 10% decline in aerobic capacity. 

 

CONCLUSIONS:  

    The data suggest that weight-bearing aerobic exercise attenuates 
declines in BMD and that aerobic and resistance exercise improve 
aerobic capacity and muscle strength at a time when women 
generally show marked declines in functional ability. 



The primary aim of EFOPS, a nonrandomized, semiblind, parallel 
group exercise trial conducted in the area of Erlangen-Nurnberg, Germany, 
was to determine the long-term effect of exercise on fractures and bone 
strength in postmenopausal osteopenic women.  

In conclusion, our exercise program adapted to subjects’ priorities 
demonstrated a highly significant and clinically relevant long-term effect on 
BMD at lumbar spine and femoral neck. Although there is no linear effect, 
even after 16 years of exercise, the gap between exercisers and control had 
increased significantly, indicating that exercise is an effective and sustainable 
option to fight osteoporosis after menopause. 
However, compared with the convenient option of pharmacological 
intervention, more time and effort have to be invested in order to favorably 
affect BMD through exercise.  





24 low-trauma fractures in the CG and 13 fractures in the EG (rate ratio 0.42; 95 % CI 0.20 to 

0.86; p=.018).  

With respect to major osteoporotic fractures according to FRAX®, 15 low-trauma fractures were 

observed in the CG versus 7 corresponding fractures in the EG (rate ratio 0.37; 95 % CI 0.14 to 0.88, 

p=.027).  

 

A further eight fractures were related to more serious trauma caused by bicycle/car accidents, 

bicycle falls, or falls from a higher level than standing and were thus excluded from the analysis. 

 

About half of the low-trauma fracture resulted from falls from a standing or lower level.  

Thus, our main hypothesis that our exercise program significantly reduces risk and rate of clinical 

low-trauma fractures in postmenopausal females compared with their non-training controls was 

verified. 



Meta-analyses of relative risk (RR) of overall fracture for comparison of intervention and control 
group  

Effects of exercise on fracture reduction in older adults. 

 A systematic review and meta-analysis 
                                                         Kemmler et al., Osteoporos Int 2013 
 

 



FRACTURE RISK  

BMD Muscle Mass 
 

Strength 
Improvement  
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Physical activity and sexual function in middle-aged women. 
                                                                                                                     Rev Assoc Med Bras.2014;60(1):47-52 
 

The average age of the women studied was 49.8 years (± 8.1), 67% of whom 
exhibited sexual dysfunction (FSFI ≤ 26.55). Sedentary women had a higher 
prevalence (78.9%) of sexual dysfunction when compared to active (57.6%) and 
moderately active (66.7%) females (p = 0.002). Physically active women obtained 
higher score in all FSFI domains (desire, arousal, lubrication, orgasm, satisfaction 
and pain) and total FSFI score (20.9), indicating better sexual function than their 
moderately active (18.8) and sedentary (15.6) counterparts (p <0.05). 

 

 
 

EXERCISE IMPROVES SEXUAL FUNCTION IN WOMEN TAKING 
ANTIDEPRESSANTS: RESULTS FROM A RANDOMIZED CROSSOVER TRIAL. 
                                                                                                                                                              DEPRESS ANXIETY.2014;31(3):188-95 

http://i.huffpost.com/gen/971385/images/o-SEX-KILL-MARRIAGE-facebook.jpg
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Exercise for vasomotor menopausal symptoms 
 
                                                                            2011 DOI: 10.1002/14651858.CD006108.pub3 

 

http://www.thecochranelibrary.com/


Exercise for vasomotor menopausal symptoms 
 
                                                                            2011 DOI: 10.1002/14651858.CD006108.pub3 

 

http://www.thecochranelibrary.com/
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European Journal of Cancer 52;2016:138-54 

 

Physical activity, hormone replacement therapy and 
breast cancer risk: A meta-analysis of prospective 
studies. 

                           C Pizot, M Boniol, P Mullie, A Koechlin, M Boniol, P Boyle, P Autier 

Risk reductions increased 
with increasing amounts 
of physical activity 
without threshold effect 



      Physical activity and the risk of breast cancer in           
              BRCA1/2 mutation carriers.                                  
                                                                                 Pijpe A, Manders P, et al Breast Cancer Res Treat. 2010 Feb;120(1):235-44.    

    Among women active in sports before age 30, mean MET 
hours/week showed the strongest inverse association of all 
activity measures (HR(medium versus low) = 0.60, 95%CI = 
0.38-0.96; HR(high versus low) = 0.58, 95%CI = 0.35-0.94; p 
(trend) = 0.053).  

    Engaging in sports activity after age 30 was also inversely 
associated with breast cancer risk (HR = 0.63, 95%CI = 0.44-
0.91).  

    Our results indicate that sports activity may reduce the risk of 
breast cancer in BRCA1/2 mutation carriers  



     RELAPS  

 
Impact de l’activité physique sur le risque
de rechute des cancers du sein
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     Th Bouillet  



SURVIVAL 

 
META ANALYSE APA et SURVIE AVANT ET 
APRES CANCER SEIN

D’après:  E Ibrahim, A Al-Homaidh (2010) Physical activity and survival after breast 

cancer diagnosis: Meta analysis of published studies Med Oncol Apr 22  
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Regular sports activities decrease the risk of venous thrombosis 

 Journal of thrombosis and Haemostatis ; 5: 2186 
 



 

Lancet 2012;380:219-29 

Fitness 
 center 
  1st floor 



MASTER ATHLETES AND MENOPAUSE 

- Muscle mass and strenght 
 

- Tendons 
 

- Lung function 
 

- Training / motivation 
 

- Hormonal therapy 
 
 
 





Trappe S: Marathon runners: how do they age?  
Sports Med (2007) 37:302–5 

Reaburn P: Endurance performance in masters athletes. 
Eur Rev Aging Phys Act (2008) 5:31–42 



M.L. Maltais et al 





Conclusions: These findings are novel in that they provide 
the first evidence that oestradiol and selective ER 
modulators influence ER-a function in hSkM cells. This 
demonstrates the importance of the ER and alterations in its 
coregulators, to potentially prevent sarcopenia and promote 
muscle growth in postmenopausal women using these 
forms of hormone replacement therapy. 

Importantly, mRNA  expression of MyoD (protein that plays a 

major role in regulating muscle differentiation) increased with E and 
decreased with TAM and RAL in hSkM cells (P < 0.05). 
mRNA expression of GLUT4(permits the facilitated diffusion of 

circulating glucose down its concentration gradient into muscle and fat cells) 
increased with E and RAL and decreased with TAM in hSkM 
cells (P < 0.05). 



The presence of oestrogen receptors (ER) in tenocytesis been demonstrated in human and animal trials. These findings may 
indicate that tenocytes are influenced by oestrogen (E) level. 
The reduction of blood E level is associated with reduction in tensile strength, decrease in collagen synthesis, fibre 
diameter, density and increase degradation in tendon tissue. 
HRT with exogenous oestrogen may ameliorate tendon structure by preserving collagen fibre diameter. Furthermore E 
positively influences tendon morphology and biomechanical properties in postmenopause. 
The effects of steroids hormones on tendons seems to be different in young women. 
This discrepancy could be partially explained by the observation that oral E replacement influences liver metabolism. 
Specifically, oral administration may reduce circulating level of Insuline-like Growth Factor I (IGF-I) and Interleukin-6 (IL-6), 
that are involved in collagen synthesis during physical activity. 
 



Eur Respir J 2016  DOI: 10.1183/13993003.00412 

The study was performed in 141 076 women from the UK Biobank. 
 
The associations of lung function (forced vital capacity (FVC), forced 
expiratory volume in 1 s (FEV1), spirometric restriction (FVC < lower 
limit of normal (LLN)), airflow obstruction (FEV1/FVC <LLN)) with 
cessation of menstruation and age at cessation of menstruation 
were assessed using regression analysis. 
 
Women who had natural cessation of menstruation showed a lower 
FVC (−42 mL; 95% CI −53–−30) and FEV1 (−34 mL; 95% CI −43–−24) 
and higher risk of spirometric restriction (adjusted odds ratio 1.27; 
95% CI 1.18–1.37) 
The earlier the natural cessation of menstruation, the lower the 
lung function. 
 
In summary, lower lung function, particularly lower FVC, associates 
with cessation of menstruation. 



Measurements and Main Results: Menopausal status was associated with accelerated lung function decline. The 
adjusted mean FVC decline was increased by −10.2 ml/yr (95% confidence interval [CI], −13.1 to −7.2) in transitional 
women and −12.5 ml/yr (95% CI, −16.2 to −8.9) in post-menopausal women, compared with women menstruating 
regularly. The adjusted mean FEV1 decline increased by −3.8 ml/yr (95% CI, −6.3 to −2.9) in transitional women and 
−5.2 ml/yr (95% CI, −8.3 to −2.0) in post-menopausal women. 

Conclusions: Lung function declined more rapidly among transitional and post-menopausal women, in 
particular for FVC, beyond the expected age change. Clinicians should be aware that respiratory health often 
deteriorates during reproductive aging. 



European Respiratory Society, Milan, 9-13 sept 2017. Kai Triebner, et al. OA 4420. 

Evidence from a study that followed 3,713 women for approximately 20 years. Women from Norway, Sweden, 
Iceland, Estonia, Denmark, Belgium, Germany, France, Spain and the UK took part in the European Community 
Respiratory Health Survey.  
A total of 236 women took long-term oral HRT (two years or more). These women were matched with 236 other 
women who never took HRT. 
Tests of forced vital capacity (FVC) -- which measures the amount of air that can be exhaled from the lungs after 
taking the deepest breath possible -- showed that women who took HRT for two or more years (n=236) lost an 
average of 46 ml less of lung volume over the duration of the study, compared with women who never took HRT 
(n=236). 
"To put these findings in context, if a woman smoked a pack of cigarettes a day for three years, the loss of forced 
vital capacity would correspond roughly in size to 46 ml.” 
"Our findings show that female sex hormones are important for the preservation of lung function in middle-aged 
women.“  
 
 



The presence of oestrogen receptors (ER) in tenocytesis been demonstrated in human and animal trials. These findings may 
indicate that tenocytes are influenced by oestrogen (E) level. 
The reduction of blood E level is associated with reduction in tensile strength, decrease in collagen synthesis, fibre 
diameter, density and increase degradation in tendon tissue. 
HRT with exogenous oestrogen may ameliorate tendon structure by preserving collagen fibre diameter. Furthermore E 
positively influences tendon morphology and biomechanical properties in postmenopause. 
The effects of steroids hormones on tendons seems to be different in young women. 
This discrepancy could be partially explained by the observation that oral E replacement influences liver metabolism. 
Specifically, oral administration may reduce circulating level of Insuline-like Growth Factor I (IGF-I) and Interleukin-6 (IL-6), 
that are involved in collagen synthesis during physical activity. 
 





Loss of ovarian hormones in OVX rodents, a model of human menopause, 
reduces wheel running and locomotor activity via attenuated DA receptor 
expression. 
Ovarian hormones including estrogen (E2) appear to exert a tonic 
stimulation for DA receptors, and chronic stimulation may help maintain DA 
activation in rodents.  
In summary, ovarian hormones including E2 likely play a critical role in 
mediating motivation to physical activity via activation of DA system. Loss of 
E2 by OVX may decrease motivated physical activity through an attenuation 
of DA activation independent of intrinsic physical activity level.  

~20% reduction in physical activity following 
ovariectomy (OVX) compared with sham 
operation (SHM) 

 High aerobic capacity rats         Low aerobic capacity rats 





        N Engl J Med 2008; 359: 7 

The Effect of Tibolone in Older Postmenopausal Women 

 

                                                     LIFT Trial 
 



Necessity of a TUE 



 

 

 

 

 

 

 

 

Muscle fatigability specificities in women 

S. Baudry 

 

The neuromuscular system, when submitted to sustained or repeated activity, 

experiences a transient decrease in its capacity to generate mechanical force, a 

phenomenon known as muscle fatigability. The last two decades have seen the 

emergence of a sex-based difference in muscle fatigability, with women 

showing lesser muscle fatigability than men. However, the presence of such a 

difference appears to depend on the characteristics of the task performed. 

Accordingly, the underlying mechanisms are not fully understood. This talk 

briefly presents the current knowledge on the influence of sex on muscle 

fatigability including the potential by which women may experience lesser 

muscle fatigability.  
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Nutritional aspects of the female athlete 

Pr Nathalie Boisseau, AME2P Laboratory, France 

 

The purpose of this presentation is to address specific principles concerning the nutritional 

aspects of female athletes. As compared to males, female athletes are singular in many ways 

owing to sex hormone fluctuations related to the menstrual cycle or oral contraception (OC). 

These fluctuations interfere with energy stores at rest and during exercise but also with 

macro- and micronutrient needs. Although there has been some research focusing 

specifically on the female athlete, most of the publications dealing with nutritional needs are 

still performed in men, and further sex-specific investigations are still needed in this area.  

Female athletes require less overall energy than male athletes but many of them have a 

lower level of energy intake compared to their real energy needs. This frequently leads to 

low energy availability (EA), putting them at higher risk for fatigue, sleep disorders, 

menstrual dysfunction and injuries, and consequently to decreased performance. In a recent 

study, Slater et al. (2016) showed that 45% of recreational female athletes were classified as 

“at risk” for low EA, with a greater risk in individual sports than in team sports. Energy 

restriction can be due to disordered eating, high-energy demands of the sport, or a low-

energy density diet. Female athletes may require individualized strategies for carbohydrate 

(CHO) and protein timing with dosages based on hormonal fluctuations (menstrual cycle or 

OC). However, most of the time current research only advocates individualizing 

recommendations based on total body weight, training intensity and duration. 

Micronutrients are also a crucial part of an athlete’s diet. The stress of exercise can increase 

the need for specific micronutrients if energy intakes are suboptimal or if certain foods are 

avoided or restricted. Despite the paucity of data concerning the effects of individual 

micronutrient levels on female athletes, serum levels of iron, calcium, folate, vitamin E and D 

serum levels are currently observed as under the expected threshold. This could mean that 

recommended dietary allowances for these micronutrients are perhaps too low for active 

women or that their diet is unbalanced to cover the real needs generated by their physical 

activity. Although research in women shows that fluid and electrolyte needs are not altered 
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by sex hormonal variations further studies are probably still needed. For example, ACSM 

guidelines recommend that fluid and sodium needs be based on individual measurement of 

fluid and sodium losses, which would require at least body-weight information and perhaps 

sex-specific parameters. Other nutritional concerns, for example eating disorders, 

supplements, runner’s gut, celiac disease and the microbiome, are also new areas of interest 

for additional research in female athletes and will be briefly addressed in this presentation.  



 

 

 

 

 

 

 

 

Benefits of Exercise on Respiratory Specificities in Women 

Les bénéfices de l’exercice sur les spécificités respiratoires de la femme 

Bougault Valérie 

 

La principale différence entre les femmes et les hommes au niveau du système ventilatoire, 

est que ces premières ont un poumon plus petit, un calibre des bronches également plus petit 

et un nombre d’alvéoles conséquemment moindre. En conséquence, les femmes semblent 

davantage exposées aux limitations ventilatoires à l’exercice que les hommes, et à même 

ventilation, leurs muscles respiratoires sont davantage sollicités et leur dyspnée, supérieure, 

aboutissant au développement précoce de la fatigue des muscles locomoteurs à l’effort. La 

survenue de la ménopause et l’avancée en âge, signent également le déclin accéléré de la 

fonction pulmonaire chez la femme. Les susceptibilités féminines et masculines au 

développement des maladies respiratoires (Cancer du poumon, BPCO, asthme), si elles sont 

sensiblement proches, peuvent être également différentes sur certains points, même si les 

mécanismes protecteurs ou non sont encore insuffisamment connus. En particulier les 

symptômes d’asthme peuvent varier chez la femme asthmatique selon le cycle menstruel, et 

nécessiter un ajustement thérapeutique durant certaines périodes. Quelques hypothèses ont été 

émises, mais les mécanismes exacts sont là-encore insuffisamment étudiés. Si les programmes 

d’activités physiques ont montré leurs bienfaits, notamment sur la qualité de vie, la dyspnée, 

et les capacités physiques de patients ou de personnes sédentaires, qu’ils soient hommes ou 

femmes, il semblerait intéressant chez les femmes en particulier de renforcer les muscles 

respiratoires, afin de diminuer le travail de la respiration.  
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Nice To Meet You 

T I C K  Y O U R  T A L E N T  

THINK AND ACT AS AN ATHLETE, NOT AS A PSYCHOLOGIST  

JEF BROUWERS 
THANKS 

WHEN FUN STOPS, STRESS STARTS 





Physical activity is culturally 

diverse in many ways, but in 

other ways cultural groups 

(women) are still excluded 

from participation, as they are 
from power 

Race, ethnicity, 

socioeconomic status, and 

physical characteristics all 

limit opportunities in physical 
activity settings. 







NEED for HOLISTIC VIEW 
NEED for SITUATIONAL APPOACH 

NEED for OUTWARD MINDSET 

IF YOU HAVE A BRAIN YOU ARE BIASED 
STEREOTYPING 

 
MALE COACH – FEMALE ATHLETE 

different 

different 
different 

different 

different 

different 

different 
different 

different 

different 



“GENDER NEUTRAL”??? 





LOOKING AT FEMALE SPORTS: IRRELEVANT QUESTIONS 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

IRRELEVANT ANSWERS NOT SPORTS RELATED 





ROLE MODELS 
I KNOW MY JOB 

I KNOW MY PLACE 



“Candace Parker is beautiful. 

Breathtaking, really, with 

flawless skin, endless legs and a 

C cup…. She is a woman who 

plays like a man, one of the 

boys, if the boys had C cups and 

flawless skin.” 



A REAL MAN 



WILL IT EVER CHANGE? 



I THINK IT IS CHANGING! 

METOO!!! 



I WILL SUCCEED BY THINKING DIFFERENTLY 
 
 
 
 
 
 
 
 
 
 

SPORTS IS PART OF GENDER BIASED SOCIETY 



HOW DO WE THINK? 
HOW DO WE DEAL WITH GENDER? 

TENNIS SHOWED THE DIRECTION 





The Norwegian FA’s decision to offer male 

and female international players equal pay 

comes at a time when women’s teams are 

still battling for fairness 









men think / act first as body 
and about their fitness and looks as a MAN 
And about being loved because of a win 

women first think of the appeal 
Doubt about how to combine athlete – woman  
not about their fitness, but certainly about winning 

WINNING AS A MAN 
COMPETING AS A TEAM 

WINNING AS A TEAM 
COMPETING AS A WOMAN 



EATING 
DISORDERS 

75% - 25% 

 

MEN ARE CATCHING UP: THEY CANNOT STAND TO LOOSE  



"It's remarkable they've been so vocal about it," 

Andrews says. "Most athletes, particularly male 

athletes, wouldn't dare talk about seeing 

someone in my field (psychology). I hope they 

open the door to our field being more recognized 

and supported, because it is vital." 

OPEN MIND FOR PSYCHOLOGISTS 

Robert Andrews, sports psychologist of 

Laurie Hernandez and Simone Biles, 

supports them with a different type of 

Olympic preparation. 

“Keep a clear mind when reading remarks 

on social media. Enjoy the journey.” Simone 

“It doesn’t matter who you are, 

whether you’re black, white, 

Hispanic, if you want something, go 

get it because no one can stop you,” 

Laurie 





JEF BROUWERS – jef@ticka.be - +32 475 28 15 68 

THANKS AGAIN 

mailto:jef@ticka.be


WOMEN AND SPORT 
A MULTIDISCIPLENARY CLINICAL APPROACH 

FROM RECREATIONAL TO TOP ATHLETE 
NUTRITION & PSYCHOLOGY 

IS IT ALL-IN THE MIND? 

WHAT’S IN THE MIND? 

WHAT’S IN THE BODY? 

 

 



L’APPROCHE PSYCHO-SPORTIBE AU SEIN D’UNE EQUIPE 
NATIONAL – ELLEN SCHOUPPE 

NUTRITION CHEZ LA FEMME 
SPORTIVE 
NATHALIE BOISSEAU 

ASPECTS SOCIOLOGIQUES DE LA 
FEMME SPORTIVE – J. GILLET 

SPEAKERS 

L’APPROCHE PSYCHO-SPORTIVE AU 
SEIN D’UNE EQUIPE NATIONALE 
ELLEN SCHOUPPE 



FROM NON – EXISTENT 50 YEARS AGO TO NUMBER 

EQUALITY (or more) TODAY 

 

women and girls, persons of color, persons with physical 

disabilities were virtually absent in open amateur sports 

organizations and were generally underrepresented in 

sports participation 

discrimination on the basis of gender, race, and physical 

disability in nonschool, open, amateur sports is forbidden 

now 



WOMEN AND 
SPORTS 

 FROM NON EXISTING STAFF 

SUPPORT TO EQUAL STAFF SUPPORT 

AT HIGHEST LEVEL 

 FROM A GENERAL APPOACH TO A 

SPECIALIZED ‘WOMEN’ APPROACH 

 FROM ‘NO RESPECT’ (even 

condamnation) TO GROWING 

RESPECT PHYSICALLY 



WOMEN AND 
SPORTS 

STILL NOT REALLY A PRIME TIME SUBJECT 

 

 STILL NOT REALLY VALUED BY GENERAL PUBLIC 

 STILL NOT REALLY VALUED BY MEDIA 

 STILL NOT REALLY VALUED BY SPONSORS 

 STILL NOT REALLY VALUED BY FEDERATIONS 

 STILL NOT REALLY TAKEN SERIOUSLY 

 STILL NOT REALLY TAKEN SERIOUSLY BY MEN 



ELLEN SCHOUPPE 
 

L’APPROCHE PSYCHO-
SPORTIVE AU SEIN D’UNE 

EQUIPE NATIONALE 
 

 to be completed 



NATHALIE BOISSEAU 
 

NUTRITION CHEZ LA 
FEMME SPORTIVE 

 

 a une formation en physiologie de l'exercice avec un doctorat 

obtenu à l'Université de Rennes 2, et un post-doctorat réalisé à 

l'Université d'Oxford, Royaume-Uni. 

 est professeur en physiologie du sport à l'UFR STAPS de Clermont-

Ferrand.  

 est directrice du laboratoire "Adaptations Métaboliques à 

l'Exercice en conditions Physiologiques et Pathologiques 

(AME2P)”, partie du "Centre de Recherche en Nutrition Humaine" 

(CRNH) d'Auvergne.  

 dirige également le Master "Activité Physique Adaptée et Santé" 

au sein de l'UFR STAPS de Clermont-Ferrand. 

 travaille sur les adaptations du métabolisme énergétique à 

l'exercice en fonction du sexe, de la composition corporelle et de 

l'état nutritionnel des sujets.  

 est membre de plusieurs sociétés savantes nationales et 

internationales dans le domaine de l'activité physique et de la 

nutrition. Elle 

 Est très active dans ‘le partage’ de ses connaissances 



J. GILLET 
 

ASPECTS 
 SOCIOLOGIQUES DE LA 
FEMME SPORTIVE LLET 

 

 to be completed 



 

 

 

 

 

 

 

 

Overtraining syndrome in women 

Lieselot Decroix 

 

During a training camp where training load is increased, athletes can experience short-term 

performance decrements without other lasting negative symptoms. Following a preplanned 

recovery period, this functional overreaching (FO) will lead to enhanced performance. 

However, when performance does not improve and feelings of fatigue do not disappear after 

the recovery period, the consequence of intensified training is called “non-functional 

overreaching” (NFO), and weeks to months of rest are necessary to recover. The overtraining 

syndrome (OTS) occurs when very long periods (months to years) of recovery are needed. 

Therefore, it is crucial for athletes and coaches to monitor training adaptations to determine 

when training load becomes maladaptive. Recently, several new markers to monitor training 

adaptations have been proposed, but these studies were conducted in moderately trained, male 

subjects. Since physiological adaptations to training differ in moderately trained and elite 

subjects, and  it can be speculated that conclusions of studies in populations of trained male 

subjects do not apply to female elite cyclists.  

 

We performed two ecological studies with female professional cyclists to monitor the state of 

fatigue during two 8-day training camps with the aim to prevent NFO and OTS. In a first 

study, we followed physical, cognitive and mood changes in response to the increased training 

volume during a training camp. Overreached athletes performed worse on both physical and 

cognitive tests at the end of the training camp. This study showed that the use of objective, 

inexpensive and easy-to-interpret physical and cognitive tests can facilitate the monitoring of 

training adaptations in professional female athletes.  

In a second study, it was the aim to determine if the Lamberts Submaximal Cycle Test 

(LSCT) could be used to monitor training adaptations during the training camp and the 

following recovery days. The LSCT consists of 3 stages during which cyclist’s cycle for 6  

minutes at 60%, 6 minutes at 80% and 3 minutes at 90% of their maximal heart rate, followed 

by one-minute recovery. Fatigued cyclists showed increased power output and ratings of 

perceived exertion (RPE) during the LSCT and/or the inability to reach 90% of their maximal 

heart rate. After 3 days of recovery, all parameters of the LSCT returned to baseline, 
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indicating a state of FO during the training camp. This study showed that the LSCT is a useful 

test to monitor training adaptations in the prevention of NFO and OTS in elite professional 

female cyclists. 
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Physiology of sport in women 

 

Pr Martine Duclos Service de Médecine du Sport et des Explorations Fonctionnelles, CHU 

Gabriel Montpied; Laboratoire de Nutrition Humaine, INRA UMR 1019, Université 

d’Auvergne I, Clermont Ferrand, France. 

 

Physiological level of fat mass can be a physiological ally during endurance exercise in 

women. However the struggle for decreasing fat mass due to social and media pressure and in 

some sport disciplines (sports where a low body mass favor performance) can draw to severe 

consequence to the health of sport’s women (normal menstrual cycle disorders affecting bone 

health and fertility). This physiological fat mass may in fact be an advantage in physical 

performance in women with normal level of fat mass. The positive and negative effect of 

intensive exercise on the physiology of women fat mass will be discussed in an integrative 

approach, discussing the effect of nature vs nurture.  
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Cancer et activité physique 

 

Pr Martine Duclos Service de Médecine du Sport et des Explorations Fonctionnelles, CHU 

Gabriel Montpied; Laboratoire de Nutrition Humaine, INRA UMR 1019, Université 

d’Auvergne I, Clermont Ferrand, France. 

 

Le nombre de nouveaux cas de cancer augmente régulièrement. La prévention de ces 

pathologies représente donc un véritable enjeu de santé publique pour lequel l’activité 

physique pourrait jouer un rôle important. En effet, les données scientifiques permettent de 

montrer qu’un tiers des cancers du côlon, du sein et de l’endomètre pourraient être prévenus 

par la pratique d’une activité physique régulière. 

 

Parallèlement, la survie relative à cinq ans des patients atteints de cancer dépasse les 50 %, 

toutes pathologies confondues, et plus d’un tiers des 350 000 personnes diagnostiquées avec 

un cancer chaque année en France vont définitivement guérir de leur maladie. Il est important 

chez ces patients de maintenir une santé optimale et de minimiser les effets délétères du 

cancer et de ses traitements (fatigue, surpoids, stress, anxiété, déconditionnement physique et 

inactivité physique). Plusieurs essais thérapeutiques et méta-analyses montrent l’effet 

bénéfique de l’activité physique régulière, activité physique pendant et/ou après le (les) 

traitement(s) du cancer sur la survie des patients, d’une part, mais aussi sur la qualité de vie 

après le cancer.  
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PERINEAL TRAUMA DURING SPORT ACTIVITIES IN WOMEN 

Dr Isabelle ETIENNEY, Groupe Hospitalier Diaconesses Croix Saint-Simon, Paris, 

France 

 

The benefits of sport activities are well known, but there is a risk of severe trauma. Overuse 

injuries are also observed, with specific perineal injuries related to cycling and water sports 

(water skiing, or jet-skiing with a personal watercraft). Perineal injury is less often reported 

for other sports: golfing, skiing, rowing, kayaking, swimming, high diving and data are scarce 

for horseback riding. 

Overuse perineal injuries are most frequently reported in cyclists. Three mechanisms – 

friction, compression and micro-trauma – resulting from the close interaction between the 

perineum and the saddle – cause these perineal injuries. Female athletes may also incur vulvar 

injuries due to superficial erosions, tears, or bruises. Cystitis may be related to a bladder 

emptying disorder secondary to urethral compression. There is a risk of neurological 

impairment in cyclists resulting from entrapment of the pudendal nerve and its branches, well 

described in men. In women, similar deficits have been reported with an association between 

bicycling and decreased genital sensation in competition-level female cyclists.  Rare cases of 

clitoral micro calcifications were described in healthy well horseback and moutainbike riders 

with a history of perineal micro trauma due to repeated shocks from the rough terrain and 

vibrations of the saddle. 

For other sports, in rare situations, water-skiing or jet skiing with a personal watercraft can 

lead to rectal or vaginal injuries resulting from the intrusion of high speed water into natural 

orifices, sometimes called “fire-fighting plane syndrome” causing gynaecological damage, 

vaginal or perineal wounds, and salpingitis. 

Appropriate treatment is required when necessary but the most important measures involve 

prevention, rest, and ergonomic evaluation and adaptation. 
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Recommendations for pregnant sportswomen 

V. Faoro, M. Klass 

 

It is now commonly recognized that in all phases of a woman’s life, including 

pregnancy, physical activity promotes health benefits and precludes comorbidities. Different 

medical and exercise societies emphasize that physical activity in pregnancy has minimal risk. 

However, a thorough clinical evaluation should be conducted before recommending an 

exercise program to ensure that a patient does not have a medical reason to avoid exercise.  

Women who exercised regularly before pregnancy, in the absence of contra-

indications, can continue and engage in moderate to strenuous activities, although information 

on strenuous activities in pregnancy is still limited. Sedentary women with uncomplicated 

pregnancies should be encouraged to engage in aerobic and resistive exercise before, during 

and after pregnancy. While effective behaviour counseling methods and the optimal intensity 

and frequency still needs to be determined, most guidelines support moderate intensity 

physical activity during pregnancy and indicate specific frequency and duration/time 

recommendations. Sports with risks of falls, trauma, or collisions are generally prohibited.  

Although exercise should be widely recommended in pregnancy some modification to 

exercise routines are necessary because of normal anatomic and physical changes and fetal 

requirements. The most distinct changes during pregnancy are increased weight gain with a 

shift of the point of gravity. Cardiovascular, respiratory, hormonal and metabolic changes 

occur to maintain an adequate supply of all nutrients. In addition, daily caloric requirements 

are increased by 300 kcal during pregnancy.  

This unique process of change varies by trimester and need particular attention. Easy to 

conduct preventive advices should be transmitted, such as: specific evaluation and exercise 

level quantification, adequate exercise and stretching position, preventive hydration and 

adapted nutrition …  
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RECOMMENDATIONS FOR 

PREGNANT SPORTSWOMEN 

V. Faoro – M. Klass 

CONTENTS 

1. Exercise prescription for sedentary pregnant women 

2. Precautions adapted to physiological changes 

3. Particular populations  

4. Demonstration 

INTRODUCTION 

 Historically, pregnant women were adviced to reduce activity 

 

 Actual Guidelines:  « encouraging all women with 

uncomplicated pregnancies to engage in aerobic and 

strenght conditionning exercise »  

    American College of Obstetricians and Gynecologists (ACOG) 2002-17 

 

 Before recommending exercise, a thorough clinical evaluation 
should be conducted 

 

 

Questionnaire: Canadian Society for Exercise Physiology 

http://www.csep.ca/cmfiles/publications/parq/parmed-xpreg.pdf 

   

ADAPTED FITT 

Frequency: min 2 days/week –> most days 

Intensity: Moderate intensity 

- Heart Rate: <150bpm (sedentary and late pregnancy) 

- Rating of perceived exertion : 12-14/20 

- Talk test  

Time: 20-30/min 

Type: safe activities 

Davenport et al. 2008 

Mottola et al. 2006 

Persinger MSSE 2004 
Evenson K. Am J Lifestyle Med 2014 

ACOG 2017 

UNSAFE                                         SAFE 

1. Risks of trauma, falls or 
collision  

   Artal R. Phys Sportsmed 99 

2. Altitude (>1600m) 

 (fetal hypoxemia?)  

     Entin HAMB 2004  

3. Scuba diving 
 (fetal inability to filter 

 bubble formation)            

   Camporesi. Semin Perinatal 96  
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PRECAUTIONS   

AEROBIC EXERCISE  

 Progressive and adequate warm-up  

 Avoid rapid changes in direction and bouncing during exercises 

(balance, laxity of joints) 

 Preventive hydration (increase coagulation factors and renal 
filtration)  

 Control heat and humidity (teratogenicity) and wearing light 

clothes 

 Exercising between 10am and 2pm (lower natural uterine 

contractions)  

Germain A. Am J Obstet Gyn 1993 

Evenson K. Am J Lifestyle Med 2014 

PRECAUTIONS   

MUSCULAR CONDITIONNING 

 

 Correct posture and neutral pelvic alignment (joint hyperlaxity, 
hyperlordosis) 

 Strengthening back muscle prevents low back pain 

 Prefer high repetitions and low weights 

 Exhale on exertion, inhale on relaxation and avoid Valsalva 
manoevre  (pressure transmission) 

 Avoid situps (diastasis recti, contractions) 

 Avoid supine position after 4 months (IVC compression) 

 Avoid prolonged standing (hypotension and altered venous return) 

 

 Do not over-stretch (joint hyperlaxity) 
ACOG, 2017 -  CSEP 2017 

Clark SL Am J Obstet Gynecol 1991 

OBESITY 

 Exercise and diet can prevent complications : 
diabetes, pre-eclampsia, fetal macrosomia, 

epigenetic modifications, …  

 Exercising: modest impact on weight gain (-2kg) but 

no adverse outcome 

 

 Caloric expenditure : 300 Kcal/day, >28 MET h/WK 

 Frequency: daily 

 Intensity: Start with low intensity  

 Time: short periods 

 Type: Large muscle group 

gradual increase 

Choi Prev Med 2013 

Renault et al. Am J Obstet Gynecol 2014 

Mottola MF. Nutr Rev 2013  

SPORTIVE WOMEN 

Less gradualy increase in time and intensity 

 

 150 min/week   

 >45 min can lead to hypoglycemia (impaired glycogenolyses) 

 

 60-90% maximal heart rate  

 Safe to exercise at high intensity (joggings and aerobics) : 

 small increase in uterine contraction => no evidence of  preterm 

 labor 

 
USDHHS 2008 

Grisso Am J Perinatol 92 

Bessinger et al. Am J Obstet Gynecol 2002 

ATHLETES 

 Important issue 

 Can continue or increase their level of activity during pregnancy  

 Vigorous exercise (>90%HRmax): Few studies mostly reassuring 

(↓birthweight -200-400g) 

 Adapt HR training target 

 ! Hyperthermia, hydration, adequate caloric intake to prevent 

weight loss  

 

 Post partum exercise can start early 

 Breastfeeding before exercise 

 

Jukic et al. Matern child heath J. 2012 

Szymansky Obstet Gynecol 2012 

   Leet. Clin Obstet Gynecol 2003 

Hinman et al. Sports Heath 2015 

salvensen et al. Br J Sports Med 2012 

Kardel. Scand J Med Sci Sports 2005 

REFERENCES 

 Questionnaire (Canadian Society for Exercise Physiology): 

www.csep.ca/cmfiles/publications/parq/parmed-xpreg.pdf 

 Guidelines (The American College of Obstetricians and Gynecologists): 

 https://www.acog.org/-/media/Committee-Opinions/Committee-on-

 Obstetric-Practice 

       For patients: www.acog.org/Patients/FAQs/Exercise-During-Pregnancy 

http://www.csep.ca/


 

 

 

 

 

 

 

 

 

Sports practice and Pregnancy 

Roxane Garnir 

 

Pregnancy is a very special event in a woman’s life and for a long time it has been 

associated with severe decline of exercise, resting, or even sedentariness, thought protective 

for the mother and her baby (Hammer RL et al., 2000). However, with today's undeniable 

evidence of both physical and psychological benefits from regular physical activity, and with 

the increasing sports participation rates of women, these previous beliefs are finally about to 

be contradicted. The amount of studies concerning the initiation or continuation of a physical 

activity during this period continues to grow and current recommendations advocate an active 

and sporty lifestyle (ACOG Committee Opinion nr. 650, 2015). 

 

 This advice concern low-risk pregnancies, or those with no medico-obstetrical 

contraindications, and the classic sports routine can be modified according to the anatomo-

physiological changes and fœtus requirements. In addition, the pregnant woman who does 

sport needs an initial assessment and is regularly supervised, rationally due to pregnancy, and 

must be properly informed of the recommendations about her practice. 

 

 Some of the benefits are basically similar to the ones observed during any other period 

of life, but others are truly specific to the pregnant woman and the fœtus. Exercising does not 

only improve overall physical and mental health of pregnant women, but it can also help 

fighting against the onset and development of Gestational Diabetes Mellitus (Padayachee C et 

al., 2015) and Hypertension (Martin CL et al., 2010). For example, in 2004, Dempsey JC et 

al. had shown that a regular physical activity before and during the pregnancy could reduce by 
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56% to 76% the risk of Gestational Diabetes Mellitus. In addition, it enables a better 

management of weight gain (Hammer et al., 2010) and musculoskeletal discomfort (Stafne 

SN et al., 2012) that are related to the pregnancy. Besides, physical exercise during the 

pregnancy may be associated with shorter labor and lower risk of instrumental delivery or 

caesarean section (Nielsen EN et al., 2017), as well as reduced psycho-emotional troubles. In 

2012, the study of Barakat R. et al. had demonstrated a 30% reduction in the rate of cesarean 

after a supervised program of moderate-intensity exercise performed throughout pregnancy. 

Moreover, when safely done, it has been proven that sport does not imply any risk for the 

foetus and does not negatively affect the pregnancy outcomes. On the contrary, it could even 

improve the quality of placental exchanges and therefore also be beneficial for the baby's 

health (Kardel KR et al., 2005). 

 

 In view of these numerous and important issues, and thanks to a regular medical 

supervision as per pregnancy, it would be very interesting to transform it into an opportunity 

to encourage, motivate, help and support future mothers who wish to start or to continue a 

physical activity (Hinman SK et al., 2015). By being informed and aware of the benefits for 

their health, but also and especially for their baby’s health, the motivation could be enhanced 

and thus make the pregnancy an ideal period to improve their lifestyle. And finally, as 

healthcare professionals, we know how much motivation is one of the keys to any behavior 

changes.  

 

 



History of women in 
sport from 5000 BC to 

1900 AC 

By Dominique GAVAGE 

Board member Belgian Olympic Committee, Belgian Paralympic Committee  

 



  Women in sport – introduction 

 1) From 5000 BC 

 2) In ancient Greece 

 3) In the Roman Civilization 

 4) In the Medieval period 

 5)  In the Renaissance 

  

 

  

Agenda 
 

6) In the 18th Century 

7) In the 19th Century 

8) In the Modern Olympic Games 

Conclusion 

 



 
Introduction 

 
 I would like to highlight different considerations : 

  
 In the period analyzed, the notion of sport was totally different to  

what we know today.  
  
 The history of women and girls in sport was closely linked to their 

place in society.  
  
 Cultural and social factors have contributed to inequalities in access 

to sport for women 

  



 
 Physical activity and sport were considered an enemy of femininity. 
 
 Before 1900, activities for women and girls were recreational rather 

than sport-specific in nature. They were non-competitive, informal, 
rule-less; they emphasized physical activity rather than competition. 
 

I would like you to keep these considerations in mind during my 
presentation. 



 
 
 
 
 
 
 
 

1) From 5000 BC 

 Women practiced physical activities, such as recreational activities 
and games. 

 For example:   

 - In ancient Egypt: ball games, dance and acrobatics 

  

  

  

  

  

  



- In the Minoan Cretan civilization (around 3000 - 1100 BC) : 
acrobatics, antics, seizures of bulls and other bullfights, hunting, fishing, 
dancing, boxing, wrestling and board games were practiced. 
 
 
 

 
 
 

 
 
 

 
 
          
         The palace of Minos at Knossos 

 



- In India: the « Ramayana » and the “Mahabharata”, books written 
between 500 and 200 BC., mention several minor games played by 
women. 
 
- In China: women danced and excelled in the art of saber. 
 
- In India: in the Mauryan dynasty (320 BC – 183 AC) : women danced 
and practiced ball games.  



 
 
 
 
 

2) In ancient Greece 
 

 In mythology 

  

 In Greek literature 
 Homer 

 In Sparta 

 

Spartan maiden National Archeological museum 

    Athens 



In the ancient Olympic Games  



 Married women 
 

 Kallipateira – test of femininity 
 

 Unmarried girls and prostitutes 
 



 Exceptions 

 Priestess of Demeter 

 Kynyska of Sparta 
 
 
 
 
 
 
 
 



In the 6th century BC: the Hera Festival 
 
For unmarried girls only, there was a separate festival in honor of Hera 
(the wife of Zeus). This festival included foot races.  
 
There were 3 separate races for girls, teenagers and young women. 
 
The length of their racecourse was shorter than the men's track; 5/6 of a 
stadium (about 160 m.) instead of a full stadium (about 192 m.). The 
winners received olive crowns just like Olympic victors. 
 
 



 
      Plan of the Sanctuary of Zeus at Olympia  
  in the 5th century BC showing the Temple of Hera, the Hera Altar, and the stadion 
  





3) In the Roman civilization 

Women ran, used dumbbells, 
played ball and threw the discus 

Women were hired as gladiators 
at the time of Nero. 



 
 

4) In the Medieval period  

Female sports practice remains 
limited during the Medieval period 
in the West.  
 
The very concept of leisure (sport) is 
hardly compatible with the place of 
women in medieval society. 



The Palio, a horse race in Sienna, and running were the favourite 
sports of many medieval Italian cities, in which women participated. 
 
There are traces of riding and ‘a palm game’ (ancestry of tennis). 
 
At the end of the middle ages, there is proof of participation of 
women in archery, swimming, boating, chess, hawk hunting, hunting, 
skating and equestrian sports. 
 



Otto IV of Brandenburg  
playing chess with a woman 
 
1305 to 1340  

Women played chess and other board games 



Mary Queen of Scots 
playing Golf  
at St. Andrews 

Women also played various ball games 



5) In the Renaissance 
  

 Prior to 1870, sports for women were recreational and without rules. 

 Horseback riding for pleasure, showboating and swimming became 
fashionable. 

 In the ruling class, women practiced tennis, archery, fencing, played 
balls and hunted. 

 In India, women played polo. 



 
 
 
 
 

6) 18th Century 
 Women played boules, billiards, puck and racket and sometimes 

cricket. Some of them were professional boxers, wrestlers and hikers. 

  

 Examples :  

  1745 – The first recorded women's cricket match took place in Surrey, England. 

 1784 – Elizabeth Thible of France was the woman to fly in a hot air balloon. 

 1798 – Jeanne Garnerin was the first woman to do parachute jumping. 

 



 
 

7) 19th Century 
 As more women sought to become involved in physical 
activity, they became more competitive.  

 In the late 1800s and early 1900s, women began to form 
informal athletic clubs: tennis, croquet, bowling and archery 
were popular. 

 Examples: 

 In 1808, Marie Paradis was the first woman to reach the summit of Mont Blanc. 

 In 1820, publication of the first women’s gymnastics treaty. 

 In 1882, girls had to do sports at primary school so they could do the household 
chores. 



8) The modern Olympic Games: 1896 

 The symbolic opening of 
the first modern Olympic 
Games in Athens in 1896. 

  
An urn being carried from 
the temple of Jupiter to the 
temple of Hera. 



“Feminine Olympic Games would 
not be practical, interesting, 
aesthetic and proper.” 
 
 “I do not approve of the 
participation of women in public 
competitions. In the Olympic 
Games, women’s primary role 
should be to crown the victors.”  
 

Pierre De Coubertin: 
The founder of modern Olympic Games 



Conclusion 
  

Women's sport is an expression of the right to 
equality and the freedom of all women to take control 
of their bodies and participate in sports publicly, 
regardless of nationality, age, disability, sexual 
orientation or religion. 
The European Parliament resolution on women and sport - 5 June 2003 – 
Strasbourg 



Thanks for your attention  



 

 

 

 

 

 

 

 

 

Aspects sociologiques de la femme sportive 

J. Gillet 

 

Whether weekly leisure activity or high-level competition, the sports sector remains a place of 

blatant discrimination between the genders : access to infrastructure, media coverage and  the 

gender composition of sporting bodies testify at best to a differential treatment of men and 

women in sports and at worst to blatant sexism in sports. 

 

Yet, in addition to being good for both physical and mental health, sport is a great educational 

and personal development tool. For example, studies on the concept of self-esteem suggest 

that women who play sports are likely to have a better self-image, and participation in sports 

activities helps girls to believe in their own abilities. It is therefore a major public health, 

social justice and education issue. 

 

In this analysis, we will highlight three reasons to explain the lower participation of women in 

sports activities: 

 

• The persistence of many gender stereotypes against sportswomen in particular, and women 

in general; 

• The unequal division of domestic tasks between men and women; 

• The devaluation of women's sport in the media, as well as the lack of visibility given to 

female athletes. 

 

Finally, we will try to propose possible solutions to encourage the participation of women in 

sports activities. 
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Philosophical approach of women in sport 

G. Goedgebuer 

 

Image 1: Title 

First of all, I would like to apologize to you for my poor English. I don’t practice enough. 

Please be kind for all the mistakes I will probably make. Certainly make, should I say. Except 

of course,  if those errors are on the subject. That would be a lot more embarrassing for me. 

This is a vast topic: "Philosophy of women’s sport". I could speak for hours about it. Maybe 

not in English, though…. I have twenty minutes to show that these matters have evolved over 

the years. What we say about it today is certainly not what we would have said at the end of 

the nineteenth century, for instance.  

 

Image 2: Pierre de Coubertin 

Of course, you have seen this face before Pierre de Coubertin, The man who reinvented the 

Olympic Games. As Dominique just said: he was not in favor of women's sports. We do know 

now what he thought of the "Olympiades femelles". Here's another statement from him. "Aux 

Jeux Olympiques, le rôle des femmes devrait être, comme aux anciens tournois, de couronner 

les vainqueurs". That means: "At the Olympics, the role of women should the same than in the 

ancient tournaments, to crown the winners". Of course, today we consider de Coubertin as an 

insane male chauvinist! But in reality, he was not! In fact, he was surrounded by women that 

he deeply loved. His sister, his wife, his daughter (named Mademoiselle Renée) who 

unfortunately lost her mind and became lunatic. Pierre de Coubertin was not again women's 

sport. He travelled through the United States and England and was charmed by women's 

sports events. He encouraged them. One exception though: football: according to him, 

football was a sport for males. Exclusively! But, he proposed rowing and less predictably: 

boxing. He wrote also a few lines on korfball: a variation of basket ball originating in Holland 

that's played in mixed teams. Sports for women was not forbidden in his point of view. But he 

disapproved competition! His opinion was that women should not make a spectacle of 

themselves.  
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Image 3: Amsterdam  800 M    

There are many reasons to that hostility. First of all, people at that time strongly believed that 

women were not able to handle the stress of the competition. For biologic reasons! And, of 

course, as always, they would find proof to fit their theory. And they did! In the games in 

Amsterdam in 1928, one female athlete fell down at the end of the 800 meters. Not a big deal. 

But it was exploited as the proof that women were not made for competition. Even today, we 

can read in lots of books that that race was a catastrophy. It is simply not true. But that's what 

people wanted to hear at the time.  

 

Image 4:  

Where does that hostility towards women's sport come from? There are many answers: 

education, tradition and science! This is the end of a century that changes completely our 

vision of mankind. Because of Darwin, mainly. From his Origin of Species, one would 

remember the "struggle for life" principle. But Darwin pays as much attention on 

reproduction and the fact that, in that specific matter, males and females do not have the same 

interest at heart. For females, it's a big issue. They will handle babies, educate them (most of 

the time without the help of the father). It will cost them time and energy. They better find the 

right guy who will give them strong cells to make solid babies. For males, reproduction is not 

something very important. just a nice formality. Males can make errors in their choice of a 

partner. They won't suffer from it. Not so for females! That's the reason why, out in the wild, 

females chose males and not the other way around, despite what a lot of males strongly 

believe. To be selected, males organize contests: fighting, singing, dancing, parading. 

Usually, everything goes well. Sometime accidents happen. Here, you have two deers that got 

their woods stuck during a fight and fell down in a frozen river. They died. But it's rare! The 

purpose of competitions is not to kill the opponent. This is not a war. If you look for a 

comparison, pick sports! That fits perfectly!     

 

Image 5: Phalarope 

According to sports pioneers, competition was not a natural thing for women. But this theory 

harbors big failures. The first one is that nature always reserves a lot of surprises. Here you 

have a bird from the Phalaropes family. In that species, females are stronger than males. They 

are also more coloured. And they fight to defend their territory. During that time, males are 

nesting eggs. Evolution reserves a lot of surprises, we said. It's also the case for humans. In 

our species, males often take charge of the education. Not always but most of the time. Indeed 

the ancient concepts needed to be renovated. Renovated like the Olympic Games!  

 

 

 

 



Image 6: Munitionnette 

For women's sport, recognition took a long, long time. Two periods were crucial: "World War 

One" and "Title 9". World War One because women showed on that occasion that they were 

able to do a man's job. Both on the fields and in factories. Here is a picture of a 

"munitionnette": a woman working in the weapons industry. Also called "femmes canaris" 

because of the TNT powder that made their skin yellow. Just like canaris. Because of that, 

their teeth were also very frail. It was a hard work. But, still, they had some leisure time. Ant 

they started to play football among other things. Games were organized between factories to 

raise money for the wounded. Spectators were more than ten thousands! That was a short 

period of glory, one hundred years ago. It didn't last long. After the war, men came back to 

the farms and houses and were not very happy to see all these changes. Women were more or 

less chased from sports and it took years to recover a bit of attention. But still, World War 

One showed that women were able to practice. They would remember that!   

  

Image 7: 

That was the reaction of the establishment. The organizers of women’s games were given 

always the same answer when they asked for a field. "No, women would spoil the grass". 

Sometimes, it was very crude. Under the government of Vichy, football was labeled as bad 

for women’s health. In Brasil, football for women was forbidden until 1979. This explains 

why the current world cup for women is only the seventh. And the twentieth for men. 

 

Image 8: Patsy Mink 

The story of the Title IX is less known. It comes from the United States. It was a law adopted 

in 1972 to cease the discriminations between sexes for the access of the Universities. In fact, 

families had to pay a lot for the entrance in a university: 15.000 dollars or more. But, it is 

possible to receive scholarships more easily than in the rest of the world. If you're good at 

something: art, music or sports. Patsy Mink was a senator of Hawaii and she demonstrated 

that it was unfair because they were no sports for women in the Universities. And no 

scholarschips, either. The Title IX was adopted to repair that injustice. And that created a lot 

of interest for sports like soccer, which is practiced mostly by women over there.  

 

 

 



 

 

 

 

 

 

 

 

 

Estrogen and muscle/tendon in postmenopausal women 
 

M. Hansen 

 

Since muscle mass is a major determining factor for muscle strength and muscle function, 

preservation of muscle mass during ageing is essential for the ability to stay independent of 

help in everyday life. Women have a smaller muscle mass compared to men, and an 

accelerated reduction in muscle strength, muscle quality and function are observed when 

women enter menopause and the level of female hormones is reduced. Since sarcopenia is 

closely related to physical disabilities and loss of independence which may affect life quality 

it is important to implement effective prevention strategies to postpone loss of muscle 

function. This will reduce the challenge to the health care system when there in the coming 

years will be an increasing numbers of postmenopausal women. 

It is well established that resistance exercise enhances muscle protein synthesis and regular 

resistance training induce muscle hypertrophy. However, our working hypothesis is that low 

endogenous level of circulating estrogen in postmenopausal women reduces the sensitivity to 

anabolic stimuli such as exercise, whereas use of estrogen replacement therapy (ERT) 

enhances myofibrillar protein synthesis rate in response to resistance exercise. Furthermore, 

estrogen also seems to be important for the remodeling of connective tissue, since use of ERT 

is associated with a higher tendon collagen synthesis rate, and structural and biomechanical 

differences in the patellar tendon compared to age-matched postmenopausal women who do 

not use ERT. Results primarily from human in vivo trials will be presented. 
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Hormones and muscle / tendon in young women 
 

M. Hansen 

 

 

Gender difference is observed in regards to muscle mass and connective tissue, which may be 

linked partly to a differential sex hormonal profile. Still, the effect of female hormones on 

skeletal muscle is a puzzle. Endogenous and exogenous administration of female hormones 

seems to influence the skeletal muscle protein turnover differently. The latter may be related 

to a combination of direct and indirect hormonal effects. This presentation will add pieces to 

the puzzle by showing results from primarily human cross-sectional trials and randomized 

controlled interventions trials, which have aimed to elucidate effects of estrogen and oral 

contraceptives on muscle and connective tissue protein turnover, tissue composition and 

biomechanical properties. 
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La hanche de la femme sportive 

Dr. M. Jayankura 

Les pathologies de la hanche du sportif constituent un large éventail de différentes lésions qui 

peuvent concerner  les structures osseuses, l’articulation elle-même ou encore les différentes 

structures musculo-tendineuses autour de celle-ci. Certaines de ces pathologies se retrouvent 

de manière plus fréquente chez la femme sportive ou présentent encore des aspects 

particuliers liés par exemple à certaines activités à prédominance féminine. Dans cet exposé, 

nous insisterons sur les pathologies les plus fréquentes ou plus fréquemment rencontrées chez 

la femme en excluant les lésions traumatiques vraies qui peuvent se retrouver de manière 

comparable dans les 2 sexes.  

En ce qui concerne les lésions osseuses, on retrouve les fractures de fatigue du col fémoral 

(mais également des branches ischio- et pubo-fémorales) qui sont le plus souvent associé à la 

« triade de l’athlète féminine » qui associe des troubles du comportement alimentaire, une 

aménorrhée et de « l’ostéoporose ». Le traitement doit être multidisciplinaire et viser à 

corriger les carences. Sur le plan osseux, le traitement sera le plus souvent conservateur par 

repos sportif prolongé (de 3 à 6 mois). Les fractures de fatigue du bord supéro-externe du col 

fémoral peuvent justifier un traitement chirurgical de fixation préventive pour éviter que la 

fracture ne se complète entraînant un déplacement avec risque de nécrose secondaire de la tête 

fémorale. 

En ce qui concerne l’articulation de la hanche elle-même, les pathologies les plus 

fréquemment rencontrées sont la dysplasie (beaucoup plus fréquentes que chez les hommes) 

et le conflit fémoro-acétabulaire avec une prédominance des formes « en tenaille » (pincer) à 

la différence des hommes ou les formes de type « CAM » ou mixte sont plus fréquentes. Dans 
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les formes sévères de dysplasie, un traitement chirurgical consistant en une ostéotomie 

périacétabulaire pourra être proposé aux patientes désireuses de poursuivre leur activité 

sportive notamment. En cas de conflit fémoro-acétabulaire, après échec du traitement 

conservateur, un traitement arthroscopique permettant de traiter les lésions labrales et 

chondrales tout en corrigeant les anomalies structurelles à l’origine de la pathologie. Plus 

récemment, une « instabilité  relative » de la hanche a été décrite principalement chez des 

patientes sportives  qui présentent une hyper-laxité capsulaire associé à une couverture 

légèrement insuffisante de la hanche (dysplasie frustre ; VCA : 20°-25°). Un traitement 

arthroscopique consistant en différentes formes de plicature capsulaire est en cours 

d’évaluation dans différentes études. En cas d’échec, une ostéotomie périacétabulaire peut 

également être proposée. 

Enfin, en ce qui concerne les pathologies musculo-tendineuse autour de la hanche, nous 

relevons principalement les bursites, tendinopathies et ressauts de hanche (coxa saltans : 

externa ou interna). Ces derniers sont plus fréquemment retrouvés chez les sportives que chez 

leurs homologues masculins. Le traitement de ces lésions sera le plus souvent conservateur 

par rééducation et modification technique éventuelle. Exceptionnellement, après échec du 

traitement initial, un traitement chirurgical (de plus en plus souvent endoscopique) pourra être 

proposé.  

Pour conclure, il est indispensable de rappeler que dans cette population, souvent jeune, 

pratiquant une activité sportive, on peut également rencontrer des pathologies tumorales ou 

infectieuses dont la présentation initiale peut ressembler à une pathologie micro-traumatique 

du sportif.  
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« Cancer (du sein) et activité physique » 

Pro : Isabelle Meerckaert, psychologue PhD – Hôpital Bordet 

Contra : Michel Lamotte, kinésithérapeute PhD – Hôpital Erasme 

FATIGUE (CRF) 

 Affecte 60 à 95 % des patients ! 

 40 % mettent un an pour récupérer (post rémission) 

 À 2 ans post-rémission :  

 78 % sont fatigués 

 42 % faibles 

 76 % incapables de pratiquer une activité physique (à 1 an) 

 Limitations parfois > à 5 ans 

 Premier symptôme à apparaître, dernier à disparaître 

 

LE MAINTIENT D’UNE ACTIVITÉ PHYSIQUE 

N’EST SIMPLEMENT PAS RÉALISTE ! 

 Sur 10 personnes qui pratiquaient de l’exercice 

 4 ont maintenus 

 4 ont réduit 

 1 a stoppé 

 1 a augmenté 

 (INCA 2014 – France) 

 

 Raisons : 

 Troubles anxio-dépressifs avec impact sur la qualité de vie 

 Perturbation de l’image corporelle ( perte de confiance) 

 Déconditionnement psycho-social 

 

 

 

 

 

 

PATHOLOGIES COMPLEXES  

 Population : 50 % > 65 ans (2005) 

 Comorbidités (30 à 80 %) 

 Diabète, obésité, AOMI, BPCO, FRCV)  

PERTE DE MASSE MUSCULAIRE ET 

OSTÉOPOROSE 

 Population : 50 % > 65 ans  

 Incidence : +/- 50 % des patients 

 Causes :  

 Diminution de l’apport nutritionnel / nausée et vomissements 

 Cytokines pro-inflamatoires 

 Dégradation accélérée des protéines 

 Alitement 

 

 Arthralgies (33 à 74 % / P traités par anti-aromatases), 

modérées à sévères dans 70 % des cas 

  Amélioration dès l’arrêt du traitement 

  Jusqu’à 40 % d’arrêt de traitement suite aux douleurs 

AUTRES 

 « Gros bras » (20 à 30 %) 

 « Cordelette » (axillary web syndrom) (6%) 

 Majoration des douleurs (sein 20-50 %) 

 Problème d’incontinence 

 Métastases 

 Neurotoxicité 

 Anémie (30 à 100 % des P) 

 Troubles neurologiques avec risque majoré de chute 

 Troubles biologiques avec risque hémorragique et infectieux 

 Cachexie sévère 

 … ou prise de poids ! 
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ET LE CŒUR … 

 Toxicité aux anthracyclines 

 Dégradation de la fonction du VG 

 Anomalie de la perfusion myocardique post radiothérapie (50 

% des P) 

 

… ET LES POUMONS … 

 Diminution mesurable de la capacité pulmonaire post 

radiothérapie (1 à 5 %) 

 

MAIS GRÂCE AUX NOUVELLES THÉRAPIES … 

(IMMUNOTHÉRAPIES) 

 Effets indésirables : 

 Cardio vasculaires 

 HTA, hémorragies, thrombose, insuffisance cardiaque 

 Métaboliques 

 Hyperglycémie, hypothyroïdie 

 Effets cutanés 

 Fatigue +++ 

 Toxicité digestive (diarrhée), hématotoxicité, modification du gout 

ASPECTS PRATIQUES 

 Il n’existe pas de recommandation claire – guideline 

« solides » concernant l’exercice 

 

 Il existe très peu de structures adaptées (groupes)  

traitements individuels préférés 

 

 Pas de remboursement 

 

 Le niveau de formation des kinés dans ce domaine est 

très faible 

FREINS ET FREINS ÉVOQUÉS PAR LES PATIENTS 

 Physique : 

 Fatigue, douleur, risque d’infection, … 

 Environnementales et organisationnelles : 

 Manque te temps, horaires, contraintes liées à la reprise du travail, cout, … 

 Psychologiques : 

 Motivation, « je sais me débrouiller seul(e) », manque de bénéfices perçus, 

… 

 Variables sociodémographiques : 

 Niveau d’éducation, statut socio-économique, … 

ET … 

… et surtout, 
prenez bien 

soins de vous ! 

 Beaucoup d’autres choses à gérer ! 

 Famille, couple, travail, ressources financières 

L’EXERCICE ÉTAIT DIFFICILE ! 

 



 

 

 

 

 

 

 

 

Sexual dimorphism in muscle fiber type characteristics 

Lievens, E., Derave, W. 

Department of Movement and Sports Sciences, Ghent University, Belgium 

 

Human skeletal muscle consists of a mixture of two different muscle fiber types: slow-twitch 

(ST) fibers and fast-twitch (FT) fibers. Most people have an equal distribution of ST and FT 

fibers, but there are large inter-individual differences in muscle fiber type composition. These 

inter-individual differences are relevant both to sports and rehabilitation society, as 

recommendation on talent identification, evidence-based training, recovery and possibly 

injury can be based on muscle fiber type composition. Some but not all studies suggest female 

homo sapiens muscle to generally contain a higher proportion of slow-twitch fibers than male 

counterparts. This lecture will provide a brief overview of metabolic and contractile 

differences between male and female human muscles. In addition, we will present novel 

original data on the Muscle Talent Scan (MTS) method, which we developed as a biopsy-free 

method to estimate the muscle fiber type composition in a quick and non-invasive manner. 

More precisely, magnetic resonance spectroscopy is used to measure carnosine, a specific 

stable metabolite which is more present in fast-twitch (FT) fibers compared to slow-twitch 

(ST) fibers, and other metabolites such as creatine and taurine (Baguet et al., 2011). We will 

present cross-sectional data comparing adult female (n=201) and male (n=240) untrained and 

trained individuals. In addition, we generated longitudinal data on boys (n=26) and girls 

(n=24) before and after puberty, pointing towards the development of a puberty-induced 

sexual dimorphism in regard to metabolic characteristics of their respective skeletal muscles.  

 

References 

Baguet, A., Everaert, I., Hespel, P., Petrovic, M., Achten, E., & Derave, W. (2011). A new method for non-

invasive estimation of human muscle fiber type composition. PLoS One, 6(7), e21956. 
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CANCER (DU SEIN) ET ACTIVITÉ PHYSIQUE… LE POUR 

 

 
ISABELLE MERCKAERT 

 
 

Photo by Mārtiņš Zemlickis on Unsplash 

Les bénéfices de l’activité physique sont nombreux 

 Amélioration de la qualité de vie liée à la santé (Mishra et 

al., 2012),  

 Moindre fatigue liée au cancer (Cramp et Byron-Daniel, 

2012),  

 Diminution de la dépression (Craft et al., 2012),  

 Amélioration de la condition physique aérobique (Jones 

et al., 2011) 

 Augmentation la force musculaire (Stene et al., 2013; 

Strasser et al., 2013) 

 …  

 

L’activité physique est associée à  

McTiernan, A. (2008). Mechanisms linking physical activity with cancer. Nature Reviews 

Cancer, 8(3), 205-211. 

L’activité physique est associée à de moindre risques 

de décès 

Lahart, I. M., Metsios, G. S., Nevill, A. M., & Carmichael, A. R. (2015). Physical activity, risk of 

death and recurrence in breast cancer survivors: a systematic review and meta-analysis of 

epidemiological studies. Acta Oncologica, 54(5), 635-654. 

Les bénéfices décrits par les patients 

Renforcement du sentiment de continuité: 

 Permet de structurer le quotidien, de se définir des 

objectifs observables et de se distraire positivement  

Préservation de la normalité:  

 Permet de renforcer le soutien social, l'autonomie et un 

sentiment d’être actif dans le contrôle de la santé 

Récupération du corps  

 Permet d’observer l’évolution de la performance, de 

retrouver une certaine confiance dans les capacités du 

corps 

Midtgaard, J., Hammer, N. M., Andersen, C., Larsen, A., Bruun, D.-M., & Jarden, M. (2015). 

Cancer survivors’ experience of exercise-based cancer rehabilitation – a meta-synthesis of 

qualitative research. Acta Oncologica, 54(5), 609–617. http://doi.org/10.1177/1049732307312304 

Les barrières à la reprise d’une activité physique 

 Les effets secondaires du traitement 

 La fatigue  

 Le déconditionnement physique  

 L'isolement social  

 La difficulté de faire de l'exercice une routine  

 Les facteurs environnementaux  

 Le moment du début de l'exercice 

 

 

Blaney, J., Lowe-Strong, A., Rankin, J., Campbell, A., Allen, J., & Gracey, J. (2010). The cancer 

rehabilitation journey: Barriers to and facilitators of exercise among patients with cancer-related 

fatigue. Physical Therapy, 90(8), 1135-47. 
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Les barrières à la reprise d’une activité physique 

Ottenbacher, A. J., et al. (2011). EXERCISE AMONG BREAST AND PROSTATE CANCER 

SURVIVORS – WHAT ARE THEIR BARRIERS? Journal of Cancer Survivorship : Research and 

Practice, 5(4), 413–419.  

Perspectives: Comment dépasser les barrières 

 Une communication soignant-soigné axée sur les 

bénéfices, les émotions positives et non sur la peur 

 Un accompagnement professionnel permettant de 

surmonter les freins (peur de se faire mal, insécurité 

par rapport à l’interprétation des signaux corporels, …) 

 Les interventions mises en place en groupe 

 Un lieu où la personne ne se sent ni observée, ni jugée 

par rapport à sa forme physique et aux séquelles de la 

maladie 

 Et avant tout... 

ENJOY 

Photo by Abhishek Desai on Unsplash 
Photo by Louis Lo on Unsplash 
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Introduction
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• No clear definition.
• e.g.: extensors, flexors, lateral flexors, or rotators of the spine
• more complex approaches: all muscles between shoulders and pelvis

Elia et al. 1996; Gamble 2006; McGill 2010

• “stabilization“ – “strengthening“ – “muscle activation“

What is „Core Stability“?

3Core Stability in female Athletes

Stabilization is the result of muscle mass and its activation through the CNS, 
whereas strengthening refers to improvements in force production.

reported, the importance of the trunk muscles can be log-

ically inferred [8– 13]. They transfer and develop energy,
which is necessary for postural control. Interest in how to

exercise this body part has been increasing, as has the

number of suggestions for interventions over the last 20
years, particularly because the number of patients with

back pain has also been increasing. Back pain has often

been associated with a weakness of the trunk muscles
[14, 15], but this cannot be the only reason behind these

symptoms [16] because it has not always been possible to
detect a deficit in core muscle strength. Ezechieli et al. [17]

presented the results of trunk strength testing in trained

athletes that gave reason to assume they would require
preventive core muscle training. As the scientific evidence

for core stability programs seems low [18, 19], this review

attempts a critical analysis of common concepts, including
the classification into ‘local’ and ‘global’ trunk muscles,

‘selective activation’, and training on unstable surfaces.

2 What is Meant by ‘Core Stability’?

The term ‘core stability’ has no clear definition. Depending

on the author(s), core stability muscles may only include

extensors, flexors, lateral flexors, or rotators of the spinal
column. A more complex approach includes all muscles

between the shoulders and pelvis. As hip position influ-

ences alignment of the spinal column and therefore mod-
ulates trunk muscle activity [20– 22], this article favors the

latter approach. However, training methods presented here

are valid for every muscle to be strengthened as the
adaptive mechanisms remain the same [9, 23, 24].

The terms ‘stabilization’, ‘strengthening’, and ‘muscle

activation’ are often used side by side as if they are inde-
pendent goals in training; however, stabilization is a result of

muscle forces [12, 25]. The activation of trunk muscles and

their contractile potential (muscle mass) produces those
forces and therefore lead to stable and secure positions of the

spinal column. Muscle mass is the morphological basis

determining how much force can be produced [26– 42]. This

potential must be retrieved via the central nervous system

(CNS). The full potential of the muscle is only revealed if the
muscle or severalmuscles are activated adequately, in a task-

specific way, which is called intra- or inter-muscular coor-

dination. Therefore, stabilization is the result of muscle mass
(contractile potential) and its activation through the CNS

(usage of that potential) (see Fig. 1), whereas strengthening

refers to improvements in force production.
The level of force necessary for trunk stabilization

depends on the motor task. Reviewing the literature on core
stability training, it would appear only muscular activation

is important. Unfortunately, high activation but small

muscle mass still only produces a small level of force.
Sometimes, training goals are created using force values

determined in standing and walking [16]; however, these

are not sufficient for activities of daily living or for sports.
The requirements of the neuromuscular system in everyday

life, e.g., lifting, carrying, and dragging, exceed the

demands of standing, walking, and some training exer-
cises—which have often been used in training interven-

tions—for the trunk [43]. To estimate the forces with which

the trunk muscles must contend, ground reaction force
(GRF) measurements in sports should be considered—

bearing in mind Newton’s third law (for every action, there

is an equal and opposite reaction)—which reach values of
6- to 17-fold body mass [44– 51]. This is one reason why

guidelines extracted from therapy for patients with back

pain are inappropriate for professional athletes. Particularly
in sports but also in everyday life, stabilizing the trunk

demands forces that far exceed target criteria for thera-

peutic interventions. We emphasize that force production is
the basic requirement for stabilization of the spinal column.

3 Core Stability: Concepts and Evidence

3.1 ‘Global’ and ‘Local’ Muscle Systems

For many investigators studying back pain, the focus of

interest is the deeper-layered muscles of the trunk. In this

+

+

Neural ac!va!on (CNS) Contrac!le poten!al
(muscle) Force produc!on

CNS Learning
(coordina!on)

Strength training to induce 
morphological adapta!ons

Increases in force 
produc!on

Task-specific ac!va!on for 
each movement

Exploi!ng full contrac!le 
poten!al Improved stability

Fig. 1 Schematic
representation of the association
between force production and
stability

402 K. Wirth et al.
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• “Global” and “Local” Muscle Systems

• “Global” represents the prime movers of the trunk
• “Local” are muscles whose insertion and origin are attached to the spinal column
• “Such classification is anatomical but has no functional meaning.” Lederman 2010

Ø The stability of the spinal column is obviously secured by direction-specific
and synergistic cooperation of ‘global’ an ‘local’ muscles. Cholewicki / van Vliet 2002; Kavcic et
al. 2004; McGill et al. 2003; Stevens et al. 2006

Concepts and Evidence
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• Myth of Selective Activation

• Hodges and colleagues: M. transversus abdominis being activated first in several
motor tasks Hodges et al. 1999, 2000; Hodges / Richardson 1996, 1997

• Supposedly: produces preparatory stability of the vertebrae
• “local” for intervertebral stiffness
• “global” for movements

• Several studies have shown that the aforementioned ’feed-forward activation” was a
misinterpretation! Cissik 2011; Allison / Morris 2008; Allison et al. 2008; Morris et al. 2012, 2013; Tokuno et al. 2011

• Intramuscular EMG has shown transversus abdominis usually being activated
together with obliquus internus and externus Goldman et al. 1987; Sapsford et al. 2000; Urquhart et al. 2005

Concepts and Evidence
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• Activation Deficit and Selective Atrophy
• Back pain caused by multifidus muscles and transversus abdominis

• BUT there is NO evidence McGill 2010

• methodological inadequacies in studies
• To my knowledge: A selective deficit to activate certain extensor muscles on the

painful side of the body compared with the non-painful side has not been proven.
• If there is one: result of an inhibition caused by pain NOT the other way around
• “From a neurophysiological viewpoint, whether a selective activation of task-specific

synergists is at all possible is questionable.” Beith et al. 2001; Burden / Redmond 2013; Chanthapetch et al. 2009;
Kernell 2006; Marshall / Murphy 2005, 2006; Vezina / Hubley-Kozey 2000. It is certainly unnecessary!

Concepts and Evidence
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A common misconception is that the local and global muscles can and should be
trained separately. Such statements are in contrast to research that clearly
demonstrates the synchronized function of the both local and global muscles during a
wide variety of movement tasks. Willardson 2007
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• Trunk-Rotation Exercises
• Fixed hips vs. with rotation of the pelvis
• Shear forces as main reason for disk damage Bader / Bouten 2000; Brinckmann et al. 1989; Contreras /

Schoenfeld 2011; Jager / Luttmann 1991; Jensen 1980; McGill 1997; Potvin et al. 1991
• Fibers of the annulus fibrosus

• Only app. 50% produce torque for each direction Hickey / Hukins 1980

• Shear force of 150 N and axial rotation forces of 20 N are harmful Bader / Bouten 2000

Concepts and Evidence
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The main duty of core stability muscles is to reduce or at least limit rotational
movements as much as possible. McGill 2010

Muscles responsible for rotation would need to be exercised through rotational
movements must be questioned. In humans the same muscles are responsible for trunk
rotation and its avoidance; only the muscle activation patterns differ.

27th of January 2018

• Basic idea
• Smaller loads create the same amount of activity in target muscles
• Higher coordinative demands
• EMG showed higher activation levels

• BUT
• No significant improvements in performance of core muscles Behm et al. 2010; Willardson 2004,

2007a,b
• Exercise intensity

• Loads app. 40% lower McBride et al. 2010; Saeterbakken / Firmland 2013

• “Specific” and “Functional” Training Exercises
• Supposedly mimics daily life and sport activities better, BUT everyday activities

and most sports are performed on non-moving surfaces.
• Kneeling hip extension, prone and side plank really specific?

Training of Unstable Surface

8Core Stability in female Athletes

In conclusion, training recommendations that include training exercises on unstable
surfaces are not comprehensible since there is evidence of superiority in either cross-
sectional or longitudinal studies. Behm et al. 2010; Drinkwater et al. 2007; Willardson 2004, 2007a,b; Willardson et al. 2009
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• Selection Criteria
1. Possibility to progressively increase resistance / load

Ø Prolonging time is NOT the same!
2. Joint angles, which allow for good muscular protection
3. Avoid evasive movements

• Recommended Exercises
• Highest efficiency: back squat, front squat, deadlift, snatch, clean and jerk, rowing

seated and bent over
• Supportive: abdominal exercises with strong hip flexor activity, several ballistic

jumping and throwing exercises

Training Exercises

9Core Stability in female Athletes

Healthy athletes who perform a variety of ground-based free weight movements are
likely targeting both local and global muscles in a manner that specifically meets the
performance demands of sports participation. Such exercises might inlcude the
deadlift, squat, weightlifting exercises, and unilateral variations of such lifts. Willardson 2007

27th of January 2018
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importance,	 as	 it	 is	 characterized	 by	 mechanical	 stress/strain	 [244-249]	 while	 producing	

relatively	little	energy	costs	compared	to	the	concentric	phase.	If	intensities	are	below	60%	

of	1RM	(=	repetition	maximum)	in	the	long-term,	they	are	too	low	to	produce	adaptations	of	

active	and	passive	tissues	[166,	169,	171].	In	sports	with	high	demands	in	force	production,	it	

is	probably	even	necessary	to	use	intensities	above	80%	1RM	to	induce	further	adaptations	

[139,	174,	250-252].		

There	are	two	reasons	for	the	recommendation	of	high	volume	strength	training:	Firstly,	the	

amount	of	 training-induced	 trauma	 in	muscle	 tissue	 increases	 set	by	 set,	 and	 secondly,	 in	

particular	 the	passive	 structures	 (e.g.	bones,	 cartilage,	etc.)	need	 repetitive	 stresses/strain	

for	adaptations	 [169,	189,	192,	193,	195,	253-255].	 If	maximal	 levels	of	activation	shall	be	

reached,	 maximal	 voluntary	 contractions	 are	 necessary	 to	 develop	 the	 intramuscular	

coordination	within	the	scope	of	a	periodized	strength	training	[256]	(Tab.	2).	

	
Training	for	morphological	adaptations	

	 Adaptations	(long-term)2	

Intensity	 60	–	90%	 	 Muscle	mass	 +++	

Repetitions	 10	 Beginner	 Bone	 +++	

8	–	12	 Advanced	 Neural	adaptations	 ++	

6	–	15	 Professional	 1RM	 +++	

Number	of	sets	per	exercise	 1	–	3	 Beginner	 RFD	 +	(-)3	

2	–	4	 Advanced	 	 	

³	3	 Professional	 	 	

Number	of	exercises	 1	–	2	 Beginner	 	 	

2	–	3	 Advanced	 	 	

³	3	 Professional	 	 	

Rest	between	sets	 2	–	5	min.	 Depending	on	working	muscle	mass	and	fatigue	level	

Sessions	per	week1	 2	 Per	muscle	group	

Duration	of	training	period	 8	-	¥	

weeks	

	

1	Depends	on	the	fatigue	level	at	the	end	of	the	training	session	
2	Depending	on	the	performance	level	
3	Could	be	decreased	if	athletes	are	at	a	high	power	level	at	the	start	of	the	
training	period	

Tab.	 1:	 Training	parameters	 for	morphological	 adaptations	 (1RM	=	1	 repetition	maximum;	
RFD	=	rate	of	force	development)	
	
To	 avoid	 any	 misunderstanding,	 it	 has	 to	 be	 mentioned	 that	 –	 depending	 on	 the	

performance	 level	 of	 an	 athlete	 –	 hypertrophy-oriented	 strength	 training	 already	 induces	

improvements	 in	 the	 ability	 to	 activate	muscles.	 The	 use	 of	maximal	 loads	 should	 remain	
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reserved	 for	 athletes	 needing	 maximal	 activation	 in	 sports-specific	 performance.	 If	 the	

training	 goal	 simply	 is	 prevention,	 hypertrophy-oriented	 parameters	 should	 be	 used	 in	

strength	training	sessions	without	exception.	

Peaking	strength	and	power	

	 Adaptations	

Intensity	 90	–	100%	 Muscle	mass1	 +	

Repetitions	 (1	–	3)	–	5	 Bone1	 +	

Number	of	sets	 3	–	5	 Neural	adaptations	 +++	

Rest	between	sets	 ³	5	min.	 1RM2	 +++	

Contraction	velocity	 explosive3	 RFD4	 +++	

Sessions	per	week	 1	–	3	
1	Depending	on	performance	level	
2	Short-term	
3	Depends	on	training	exercise	
4	Only	if	the	intention	to	act	is	to	work	explosively	

Duration	of	training	period	 4	–	8	weeks	

Tab.	2:	Training	parameters	for	peaking	strength	and	power	(1RM	=	1	repetition	maximum;	
RFD	=	rate	of	force	development)	
	
Surprisingly,	 many	 guidelines	 for	 core	 stability	 training	 resemble	 training	 parameters	

designed	 for	 strength	 endurance	 training	 (Tab.	 3),	 respectively,	 improvements	 in	 strength	

endurance	 are	 the	 training	 goal	 [121,	 157,	 158,	 257-260].	 But	 even	 if	 training	parameters	

correspond	to	hypertrophy-oriented	training,	training	exercises	are	encouraged	that	do	not	

allow	for	high	intensities	and	therefore	cannot	induce	the	desired	outcomes	[63,	64].	This	is	

astonishing	 as,	 especially	 in	 the	 long-term,	 strength	 endurance	 training	 is	 not	 provoking	

adaptations	useful	 to	 improve	core	stability.	The	only	exception	 is	 the	untrained,	who	will	

benefit	 from	 any	 unaccustomed	 stimulus,	 at	 least	 in	 the	 first	 few	 weeks	 of	 training.	 The	

induced	long-term	adaptations	only	affect	energy	metabolism,	which	seems	meaningless	in	

the	context	of	core	stability:	 If	the	load	period	exceeds	two	minutes,	energy	metabolism	is	

dominantly	 aerobic,	 and	 therefore,	 –	 per	 definition	 –	 an	 endurance	 training	 is	 applied.	 In	

case	of	a	highly	strength-trained	athlete	this	would	actually	lead	to	performance	decreases,	

if	used	for	several	weeks.	
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• high-volume hypertrophy-oriented strength training

• complex barbell exercises

• accompanied – never replaced – by other exercises

In the past, core development for healthy athletes has been
addressed as if trying to fix something that isn’t broken. Willardson 2007
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Thank you for your attention.

13Relationship between one-repetition maximum of plantar flexors with jumping and sprinting performances

Dr. Christoph Mickel
C.Mickel@sport.uni-frankfurt.de



 

 

 

 

 

 

 

 

 

Traumatologie du sport chez la femme 

Dr. M. Ouchinsky 

 

La femme sportive est passée de l’exception dans sa solitude à le pratiquer au début du 20ème 

Siècle à celui de l’égale de l’homme en termes de notoriété malgré une situation restant à 

l’avantage de l’homme sportif. Les inégalités persistent dans  les considérations socio-

économiques et bien sûr en termes de capacités physiques. Si elles se différencient des 

hommes au niveau des performances, il en est en curieusement de même pour certaines 

affections du système musculosquelettique rencontrées lors d’une consultation en 

traumatologie du sport. Les membres inférieurs sont les plus touchés (fractures de stress, 

syndrome rotulien, névrome de Morton) ensuite les membres supérieurs (hyperlaxité de 

l’épaule, ténosynovite de de Quervain).Sans parler des autres affections qui ne relèvent pas 

directement de la pratique sportive mais qui ne  concernent pas moins les sportives (affection 

rhumatismales par exemple).Ces incidences de pathologies s’expliquent le plus souvent par 

des facteurs extrinsèques d’une part et ceux, intrinsèques, liés au morphotype et aux origines 

endocriniennes très complexes où les œstrogènes semblent jouer un rôle important. 
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HIGH PERFORMING FEMALE ATHLETES IN NATIONAL TEAMS 

Ellen Schouppe  

(Sport Psychologist, working with high performing athletes and sport teams, both men and 

women on a national and international level) 

 

For almost 5 years now, Ellen is an active member of the coaching staff of our national 

women’s basketball team named the Belgian Cats. Ellen has an active role in “building" this 

team and will share her insights about the success factors that led the Belgian Cats to their 

bronze medal at the European Championship 2017. 

 

Next to that, the goal of this presentation is to reflect together about the subject: do high 

performing female athletes differ from men in their mental approach?  

 Do female athletes work together in another way than men to attain their goals?  

 Do they prepare and approach important games in a different way?  

 Do they react in another way to a defeat?  

 … 
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Amenorrhea is not only linked to impaired health but also to lower 
performance  

The multidisciplinary research group collaborating on the LEAF-project (Low Energy 
Availability in Female athletes) comprised expertise in endocrinology, physiology, nutrition, 
gynecology and eating disorders as well as physical activity and health. The core team 
consisted of associate professor, RP, Åsa Tornberg, Lund University, Sweden, assistant 
professor, RD Anna Melin (PhD-student on the project) and professor, MD Anders Sjödin 
at the Department of Nutrition, Exercise and Sports (NEXS), University of Copenhagen, 
Denmark. Furthermore, professor in gynecology Sven Skouby, and professor in 
endocrinology Jens Faber at Herlev Hospital, Copenhagen, Denmark, and professor 
Jorunn Sundgot-Borgen, Nowegian School of Sports, Oslo, Norway.   

 

Amenorrhea is common among female athletes (up to 60%) but often ignored and even 
regarded as a normal consequence of intense training, despite health consequences, 
including premature osteoporosis.  

Limited energy availability has been shown to be the primary cause of the development of 
amenorrhea and, five days with severe energy deficiency is enough to disrupt the 
pulsatility of luteinizing hormone  and reduces estrogen and progesterone levels. 
Therefore, this PhD-project aimed to investigate the impact of energy deficiency and 
reproductive function on metabolism, health and performance in elite endurance athletes.  

Besides disordered eating behavior (DE) and deliberate weight loss, energy deficiency can 
occur inadvertently in athletes. During periods of intense training, it can be difficult to 
compensate for the high energy-demands. We also found that amenorrheic athletes were 
more weight concerned and more prone to follow the general guidelines for a “healthy diet” 
high in fiber and low sugar and fat. Despite the fact that the amenorrheic athletes spent 
more time in a catabolic state most of them had a body weight within the normal range and 
we found that they not only had a lower resting metabolic rate (RMR) but also an 
increased work efficiency. We believe that the avoidance of energy dense foods and sugar 
containing drinks may increase the risk for long-term energy deficiency resulting in 
persistent endocrine and metabolic adaptation that prevents further weight loss and body 
weight can therefore not be used to identify athletes at risk for energy deficiency.  

Taken into account the high prevalence of menstrual dysfunction among athletes there are 
surprisingly few studies that have investigated the effect on performance. Our results 
indicate that, in addition to health risks, amenorrheic athletes are also at risk of impaired 
neuromuscular performance.  



	

	

Improved knowledge and awareness is therefore needed. It is important that athletes “fuel 
up” and follow sports-specific nutritional recommendations instead of general guidelines 
since “one size doesn´t t fit all”. Athletes and coaches should stop focusing on a low body 
weight but instead focus on optimal physiological functions in order to prevent injuries and 
improve both long term health and performance.  

 



 

 

 

 

 

 

 

 

Grossesse et instabilité du basin 

GM. Trovarelli 

KEYWORDS: 

Pelvic girdle syndrome ; pelvic instability ;  low back pain ; symphysis pain ; manual therapy ; 

multidisciplinary approach ; Pregnancy 

 

In the presentation, I will define pelvic instability during pregnancy with a description of 

constant signs. I will explain its etiology, prevalence and the pathophysiologic mechanisms, 

as well as the its classification. I will give a description of pelvic instability testing according 

to the european guidelines. I will explain how manual therapy contribute to the treatment of 

pelvic instability and explain the appearance of symphysis pain and lumbar pain. I will also 

give a description of the biomechanical risk factors such as hyperlordosis and difference in 

lower limb length. From this perspective, the multidisciplinary approach remains the best 

possible solution. 

 

Biliographie : 

Trovarelli, G. (2015). La Thérapie manuelle en périnéologie. Paris, France : Société des Ecrivains. 

Corberon, D. (2013). Les troubles de la statique pelvi-périnéale chez la femme. Dijon ,France. 

Yiou, R. , Costa, P. , Haab, F. , Dalmas, V. (2009). Anatomie fonctionnelle du plancher pelvien. Paris, 

France : Elsevier Masson SAS. 

De Gasquet, B. (1996). Bien-être et maternité. France :Les presses Littéraires. 

 D. A. Mitchell, D. M. Esler. Pelvic instability: Painful pelvic girdle in pregnancy. Australian Family 

Physician 2009 juin ; 38(6) : 409-10. 

 

International Congress of Physiotherapy 

Saturday 27 January 2018 – Brussels, Belgium 

 Women and sport: a multidisciplinary clinical approach 

From recreational to top athlete   



 H. S. Robinson, M. B. Velerod, A.M. Mengshoel, N. K. Vollestad. Pelvic girdle pain – associations 

between risk factors in early pregnancy and disability or pain intensity in late pregnancy: a prospective 

cohort study. BMC Musculoskeletal disorders 2010. 
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PATELLOFEMORAL PAIN 

Joachim Van Cant, PT, PhD 

1. Definition of patellofemoral pain  

Patellofemoral pain (PFP) is difficult to define because patients report variability in terms of 

localization and history of pain and type of provocative activities. Several terminologies are 

often used synonymously with PFP (e.g, patellofemoral pain syndrome, anterior knee pain, 

chondromalacia patella, patellofemoral arthralgia, patellar pain syndrome). Anterior, retro or 

peripatellar pain during activities such as squatting, kneeling, running, ascending or descendin 

stairs, hopping and jumping are the symptoms that all patients experience.1 Therefore, PFP is a 

diagnosis based on a group of symptoms encompassing all pain-related problems of the anterior 

part of the knee, by excluding anterior knee pain due to intra-articular pathology, peripatellar 

tendinitis or bursitis, plica syndromes, Sinding-Larsen or Osgood-Schlatter syndrome, 

neuromas and other rarely occurring pathologies.2,3  
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2. Epidemiology of patellofemoral pain  

PFP is a common cause for ‘‘anterior knee pain’’ and one of the most common problems among 

physically active individuals between the ages of 15 and 30.4,5,6 Gaviano et al7 examined the 

reported occurrence of PFP for those individuals seeking medical care and to compare that to 

all other pathologies that result in anterior knee pain (tendinopathies, patella subluxation, 

osteoarthritis, or meniscal and bursal conditions,...). Over 30 million cases were used to 

determine the diagnosis rates. The incidence rate of PFP was approximately 7.3% of all 

orthopedic visits and that there were differences in age and sex and an increase in the rate of 

PFP over the five- year period that was examined. The frequency of PFP was 13.5% and 10% 

in the 10- 19 and 20- 29 age groups respectively. Devereaux and Lachmann8 reported that 70% 

of all PFP is found in individuals between the ages of 16 and 25. Myer et al6 wished to determine 

the prevalence and incidence of PFP in young female athletes and found that prevalence at the 

beginning of the season was 16.3 per 100 athletes. The incidence for the development of new 

unilateral PFP was 9.66 per 100 athletes.  

3. Local, distal and proximal factors of patellofemoral pain  

PFP is a multifactorial problem.2,3 Patella malalignment and maltracking are hypothesized to 

overload the local soft tissues and subchondral bone, resulting a loss of tissue homeostasis at 

the patellofemoral joint and subsequent pain.9 This model called “tissue homeostasis model” is 

compatible with the “neural model” proposed by Sachis-Alonso.10 In this theory, the patella 

malalignment and maltracking is the cause of short episodes of ischemia into lateral 

retinaculum.10 These periodic short episodes could lead to proliferation of nociceptive axons in 

a perivascular location.10  

Tracking and alignment of the patella are affected by a variety of factors. These factors can be 

separated in three categories: local, distal, and proximal.2 Local factors are those related to the 

patellofemoral joint and surrounding tissues. Distal factors relate to the foot, ankle and tibia. 

Finally, proximal factors include those that are related to the hip, pelvis and trunk.  
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These factors are separated anatomically but this separation is also the historical progression of 

the research in the field of PFP. First, the focus was on local factors, next distal factors, and 

lastly proximal factors have received attention.  

4. Gender differences  

Boling et al4 investigated the association between gender and the prevalence and incidence of 

PFP in a military population. One thousand five hundred and twenty-five participants were 

followed for up to 2.5 years for the development of PFP. Authors found that females have 2.23 

times higher incidence of PFP compared with males and reported also a non-significant 

association between gender and the prevalence PFP (15% in females vs 12% in males).4  

Many factors lead to this gender difference, including differences between males and females 

in trunk and hip mechanics, lower extremity muscle strength and measures of the Q angle. 3,4 
Females with PFP have excessive hip adduction and/or internal rotation during activities such 

as running, squatting or descending stairs.2 These altered mechanics have not been reported as 

consistently in men. Concerning strength, females have been reported to be significantly weaker 

than males on measures of lower extremity muscles strength. 

5. Rehabilitation 

In a recent systematic review, Barton et al11 identified four key overarching principles to ensure 

effective conservative management of PFP: PFP is a multifactorial condition requiring an 

individually tailored multimodal approach (1), immediate pain relief should be a priority to gain 

patient trust (2), patient empowerment by emphasizing active over passive interventions is 

important (3), good patient education and activity modification is essential (4). The authors 

proposed multimodal interventions including education, active rehabilitation and passive 

rehabilitation (Table 1).  
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In the same line, another systematic review reported that quadriceps and gluteal strengthening 

provide large and clinically meaningful reductions in pain in patients, particularly females, with 

PFP.12 In the light of these developments and because an individually tailored multimodal 

approach including gluteal exercises is recommended.  

 

 

 

 

 

 

 

 

 

 

 

Table	1:	Conservative	management	of	patellofemoral	pain	(Barton	et		al	11)		
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INTRODUCTION 

• Women die more than men du to CVD 

• Clinical manifestations and outcomes are worse in women  

• Management approaches are different 

• Cardiovascular risk factors pronostic in women are worse 

• Specific statut of  women can major the risk of  CVD 



MORTALITY 

Death from cardiovascular disease in the United States from 1979 to 2005 in women and men. Overall 

mortality from cardiovascular remains higher in women than men. Reduction in mortality has previously 

lagged behind men but has shown similar declines since 2000. 



CLINICAL AND ANGIOGRAPHY 

• Clinical manifestations 

• Prevalence of  typical angina was 11–27% greater for women <65 years than women 

≥75 years of  age and men (1) 

• Less obstructive disease on coronary angiography in women than in men 

• In the Women’s Ischemic Syndrome Evaluation (WISE), >50% had non-obstructive 

coronary artery disease (<50% stenosis) when a coronary disease is suspected (2) 

• In STEMI, higher rates of  non-obstructive disease than men, 10–25% compared to 6–

10% 

1.Hemingway H and Co.Prevalence of angina in women versus men: a systematic review and meta-analysis of international variations across 31 countries. Circulation. 2008 Mar 25;117(12):1526-1536. 

2. Sharaf BL and Co Detailed angiographic analysis of women with suspected ischemic chest pain (pilot phase data from the NHLBI-sponsored Women’s Ischemia Syndrome Evaluation [WISE] Study 

Angiographic Core Laboratory) Am J Cardiol. 2001 Apr 15;87(8):937–941. 

3. Bugiardini R and Co. Angina with “normal” coronary arteries: a changing philosophy. Jama. 2005 Jan 26;293(4):477–484 



MORBIDITY 

• Pronostic of  non obstructive lesion are not so benign  

• non-obstructive disease and atypical chest pain have a two-fold greater risk of  non-fatal 

myocardial infarction than asymptomatic women 

• >50% of  symptomatic women without obstructive disease continue to have signs and 

symptoms of  ischemia and undergo repeat diagnostic procedures and hospitalizations 



HIGHER MORTALITY  

EXPLANATIONS 



1. ADVANCED AGE AND HIGHER RATE OF CO-MORBIDITIES 

 

• Mortality difference is observed in younger women (1) 

• Adjusted mortality rate was twice as high among women <50 years of  

age than men (2) 

• In the Thrombolysis In Myocardial Infarction-II trial, women had 

significantly greater rates of  death and re-infarction at 6 weeks and 1 

year, even after adjustment for age and co-morbidities (3-4) 

1. Ford ES, Capewell S. Coronary heart disease mortality among young adults in the U.S. from 1980 through 2002: concealed leveling of mortality rates. J Am Coll Cardiol. 2007 Nov 27;50(22):2128–2132 

2. Vaccarino V et al Sex-based differences in early mortality after myocardial infarction. National Registry of Myocardial Infarction 2 Participants. N Engl J Med. 1999 Jul 22;341(4):217–225 

3. Woodfield SL, et al. Gender and acute myocardial infarction: is there a different response to thrombolysis? J Am Coll Cardiol. 1997 Jan;29(1):35–42 

4.Becker RC et al. Early clinical outcomes androutine management of patients with non-ST-segment elevation myocardial infarction: a nationwide perspective. Arch Intern Med. 2001 Feb 26;161(4):601–607 



2. MANAGEMENT 

 

• Fewer stress tests and diagnostic angiograms than men 

• Greater treatment delays and less aggressive therapy 

• Less acute medical treatment after myocardial infarction than men, including 

less heparin (80% vs. 84%) and glycoprotein IIb/IIIa inhibitors (28.7% vs. 

38.6%) 

• At discharge, women did not receive aspirin (87.5% vs. 90.4%), beta blockers 

(80.5% vs. 82.7%), and statins (55.9% vs. 69.4%) as frequently as men  

1.Daly C, al. Gender differences in the management and clinical outcome of stable angina. Circulation. 2006 Jan 31;113(4):490–498. 

2.Blomkalns AL, et al. Gender disparities in the diagnosis and treatment of non-ST-segment elevation acute coronary syndromes: large-scale observations from the CRUSADE (Can Rapid Risk Stratification of Unstable Angina 

Patients Suppress Adverse Outcomes With Early Implementation of the American College of Cardiology/American Heart Association Guidelines) National Quality Improvement Initiative. J Am Coll Cardiol. 2005 Mar 

15;45(6):832–837. 

3.Nguyen PK, et al. Noninvasive assessment of coronary vasodilation using cardiovascular magnetic resonance in patients at high risk for coronary artery disease. J Cardiovasc Magn Reson. 2008;10:28. 



3.  NO APPROPRIATE CURRENT DIAGNOSTIC PARADIGM 

• non-traditional risk factors which are more common in women, such as 
decreased heart rate variability and lower levels of  physical activity, are 
not accounted for by current risk stratification algorithms 

• smaller vessels than men, even after correction for body surface area 

• cyclic hormones and pregnancy associated vasculature changes  

 plaque erosion rather than plaque rupture  

 more positive remodeling and less anatomical obstruction 

 more coronary dysfunction (endothelial dysfunction and 
microvascular disease) 

 

1. Ramaekers D, et al  Heart rate variability and heart rate in healthy volunteers. Is the female autonomic nervous system cardioprotective? Ramaekers D, Eur Heart J. 1998 Sep; 19(9):1334-41. 

2. Han SH,  et al Sex differences in atheroma burden and endothelial function in patients with early coronary atherosclerosis. Eur Heart J. 2008 Jun; 29(11):1359-69.  

3. Dodge JT Jr, et al  Lumen diameter of normal human coronary arteries. Influence of age, sex, anatomic variation, and left ventricular hypertrophy or dilation. Circulation. 1992 Jul; 86(1):232-46 

 



Coronary heart disease 

may have different 

clinical manifestations. 

Women may have 

different clinical 

manifestations of  

coronary heart disease 

than men. Because 

women have smaller 

arteries, they may be 

more susceptible to even 

the slightest mismatch in 

demand and supply. 

Women may also be 

more prone to plaque 

erosion and the 

development of  coronary 

dysfunction than men. 



Risk Stratification for Asymptomatic Women 

 

• the Reynolds Risk Score incorporates high sensitivity CRP, systolic blood pressure, 

high density lipoprotein cholesterol, total cholesterol, hemoglobin A1C, and 

smoking compared to Framigham Score, reclassification of  >40% of  women at 

intermediate risk 

• Noninvasive imaging to detect subclinical disease, as application of  the ankle-

brachial index, carotid intimal thickness, coronary artery calcium score (CAC), and 

brachial flow mediated dilation 

• women with a high CAC score and multiple risk factors have a 10% greater CHD event risk 

than men with a similar risk profile  





A new paradigm for the 

diagnosis and risk stratification 

of  women with suspected CHD. 

Asympatomatic women may 

benefit from further risk 

stratification with noninvasive 

tests designed to detect 

subclinical disease. Symptomatic 

women may benefit from the 

addition of  coronary function 

testing including measuring 

fractional flow reserve, response 

to acetycholine, and the index of  

microvascular resistance to guide 

therapy. Ach: acetycholine, FFR: 

fractional flow reserve, IMR: 

index of  microvascular 

resistance 



Diagnosis and Risk Stratification in 

Symptomatic Women 

 
• Similar to men, only symptomatic women with intermediate to high pre-test probability of  CHD 

should undergo noninvasive testing 

• Duke Treadmill Score =Exercise Time - (5 x Max ST) - (4 x Angina Index) improve accuracy and 
provide sex-specific data  

• Stress echocardiography and myocardial perfusion provide incremental prognostic information to 
clinical and exercise variables for both women and men 

• In women, the number of  abnormal territories remained the strongest correlate of  mortality after 
adjustment for exercise variables. 

• The use of   fractional flow reserve, a measure of  the functional significance of  an anatomical 
lesion, before angioplasty can be performed 

• Detecting endothelial dysfunction and microvascular disease as a cause of  chest pain and ischemia 
even in the absence of  significant stenosis may also provide important diagnostic and prognostic 
information 



Noninvasive Test Reference Women Men 

Sensitivity Specificity Sensitivity Specificity 

Exercise Treadmill Miller, et al 2002 (45) 0.30 0.82 0.42 0.78 

Stress Echo 

 Exercise Echo Luotalahti, et al 1996(63) 0.77 0.80 0.96 0.60 

 Exercise Echo Roger, et al 1997 (64) 0.79 0.37 0.78 0.44 

 Dobutamine Echo Salustri et al 1992 (65) 0.83 0.75 0.48 0.86 

 Dobutamine Echo Mazeika, et al, 1992 (66) 0.75 1.00 0.63 0.92 

 Dobutamine Echo Marwick, et al, 1993(67) 0.55 0.75 0.75 0.88 

 Dobutamine Echo Dionisopoulous, et al, 

1997 (68) 

0.90 0.79 0.85 0.96 

 Dobutamine Echo Elhendy, et al, 1997 (69) 0.76 0.94 0.73 0.81 

 Dobutamine Echo Seknus, et al 1997 (70) 0.78 0.55 0.88 0.46 

 Dobutamine Echo Rollan, et al, 1999(71) 0.69 0.89 0.77 0.77 

Myocardial Perfusion Imaging 

(MPI) 

 Exercise MPI Kiat et al, 1990 (72) 1.00 0.67 0.92 0.50 

 Exercise MPI Van Train et al, 1990 (73) 0.95 0.62 0.95 0.43 

 Exercise and Vasodilator Stress Gupta et al, 1992 (74) 0.85 0.67 0.81 0.86 

 Exercise and Vasodilator Stress Sciammarella et al, 1992 

(75) 

1.00 0.40 0.95 0.33 

 Exercise and Vasodilator Stress Hambye et al, 1996 (76) 0.61 0.67 0.94 0.82 

 Exercise and Vasodilator Stress Astarita et al, 1998 (77) 1.00 0.47 1.0 0.50 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3657505/#R45
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3657505/#R63
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3657505/#R64
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3657505/#R65
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3657505/#R66
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3657505/#R67
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3657505/#R68
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3657505/#R69
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3657505/#R70
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3657505/#R71
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3657505/#R72
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3657505/#R73
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3657505/#R74
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3657505/#R75
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3657505/#R76
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3657505/#R77


CARDIOVASCULAR 

RISK FACTOR 



AGE 
• Prevalence of  any vascular disease increased significantly with each decade 

of  life in both males and females 



Prevalence of  HTA : 70-80% in women > 60y 

 



LIPIDS 

• Dyslipidemia :  

• Low HDL is more predictive of  CHD in women 

• Lpa is a determinant of  CHD in premenopausal women and pstmeopausal women <65y; 
independently of  other risk factors 

• Total cholesterol concentration appears to be associated with CHD only in premenopausal women 

• TG appears to uniquely influence coronary risk in older women (especially >400mg/dl) 

• The toral cholesterol to HDL ratio was ost hignly predictive of  cardivascular events 

• The efficacy of  statins  

• For primary prevention : similar men/women 

• For secondary intervention : compared with, increased regression of  coronary lesions and similar 
improvement in survical with intensive lipid-lowering 





• Diabetes mellitus 

• Relative risk of  fatal CHD was more common in women than in men  

• A graded rise in cardiovascular risk with increasing degrees of  glucose 

intolerance as well as with increasing levels of  hemoglobin A1c 

• Family history : independant predictor of  coronay risk in women 

• Chronic kidney disease 

• Metabolic syndrom  



LIFESTYLE FACTORS 

 



• CIGARETTE SMOKING 

• Coronary risk is ekevated even in women somking as little as one or two cigarettes daily 

• Most of  the increased risk dissipates within two to three years of  cessation of  smoking 

• DIET 

• Increased risk : saturated fat 

• Reduced risk of  CHD : higher intake of  fruits, vegetables, legumes,fish, poultry and whole 

grains and lower intake of  red and processed meats, sweets, frieds foods, refined grains 

• OBESITY 

• In Nurses Health Study, body weight and mortality were directly associated with death from 

CHD abd from all-cause death in women ≥32kg/m² compared with BMI ≤20kg/m² 

• Abdominal central obesity is more predictive than body mass. 



• EXCESS ALCOHOL INTAKE 

• Alcohol intake above 2 drinks per day is associciated with an increased in the incidence of  
HTA 

• Potential increase in the risk of  breast cancer 

• SEDENTARITY 

• Moderate exercise has a protective effect 

• PSYCHOSOCIAL FACTORS 

• Lower socioeconomic status 

• Psychosocial stress 

• Depression is an independent predictor of  death 

 



OTHER 

• Inflammatory Markers 

• In the Women’s Health Study, CRP was a strng independent risk factor for CVD 

• Moderately increased albuminuria (microalbuminuria) 

• Reflects vascular damage and appears to be a marker of  early arterial disease 

• Coagulation factors 

• Elevated plasma fibrogen concentration increases the risk of  developing CHD in women and men 

• Hyperhomocysteinemia 

• Increased risk for CHD for men and women 

 



SPECIFIC STATUT OF WOMEN 

• MENARCHE 

• Early menarche appears to be associated with future CHD (<13Y). 

• Each one-year increase in age at menarche : 3% réduction in total mortality 

• MENOPAUSE 

• CVD is unusual in premenopausal women without other RF 

• Early natural menopause (≤44y)  increase CVD 

• In the Nurses’Heath Study, bilateral ooprhorectomy was associated with an excess risk 

of  CVD 





SPECIFIC STATUT OF WOMEN 

• HYSTERECTOMY :  

• no significnt increase in total mortality or fatal and nonfatal CVD 

• PREMENSTRUAL SYNDROME 

• May be associated with a futur risk of  developing hypertension 

• ORAL CONTRACEPTIVES 

• May be asscociated with increased risk of  MI and stroke, but extremely rare events at 

those age 



PREGNACY COMPLICATIONS 



 

 

• Hypertension and diabetes mellitus 

• Developing of  preeclampsie during pregnacy 2fold of  greater risk of  developing CVD later in life 

• Gestational HTA is associated with development of  HTA later in life 

• Similar risk for gestational diabetes 

• Spontaneous pregnancy loss 

• In a meta-analysis of  10 studies, women with prior miscarriage were significantly more likely to develop CHD 
(OR 1..45) but not cerbrovasculare disease 

• In the EPIC cohort women with recurrent miscarriages (>3) were at highest risk of  MI (adjusted HR 8.9) 

• Preterm birth 

• Women who have a spontaneous delivery prior to 37 weeks of  gestation appear to have an increased risk of  
CVD compared with women deliver at term 

• Other  

• Preexisting HTA, glycosuria, dropping Hb during the second and third trimesters were associated with a 
greater risk of  premature (<60y) CVD death  

 



RISK ASSESSMENT 

 Patients ≥ 20y without established cardiovascular disease should undergo 

   periodic cardivascular risk assessment every 3 to 5 years 

 ↓ 

    Appropriate management of  specific risk factor 
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