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Women have historically been underrepresented in exercise physiology research 
compared to men 
→ only 20% of publications are dedicated to women

Women: the great forgotten of research

In the absence of information recommendations are based on male physiology



Physical activity level by age and sex

Steene-Johannessen et al. International Journal of Behavioral Nutrition and Physical Activity 2020

N= 47,497
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Regarless of age, 
women engage in less physical activity

than men



Ruiz JR et al. 2016

Meta-analysis
9280 child and adolescents
8 to 19 years 
From 14 countries

Below-normal exercise capacity 
is associated with a fourfold increase in the risk of cardiometabolic disorders

Low CRF is associated
with ↑risks of:

✓ Insulin resistance
✓ Dyslipidemia
✓ Adiposity
✓ High blood pressure

Cardiometabolic risks persist in adulthood



Effects of sedentary behavior
on children’s and adolescent’s health

✓ ↑Risks of obesity
✓ ↓Cardiometabolic health
✓ ↓Physical capacities
✓ Social behavior of lower quality
✓ ↓Sleep duration
✓ Depression
✓ Low self-esteem
✓ ↓Academic performances
✓ ↑ Myopia

Katzmarzyk et al MSSE 2015

Skrede et al Obesity Reviews 2019

OMS 2020
Kontostoli et al. Obesity Reviews 2021



Pediatric prevention of osteoporosis for women



Bone capital

Bone mass/age curve

Fracture risk zone



=↓ 50% risk of osteoporotic fracture

Simulation of the influence of peak bone mass 
on the age of reaching the diagnostic threshold for osteoporosis

Rizzoli et al. Bone 46: 294-305, 2010

10 years

Average bone peak +10%
Average bone peak
Average bone peak -10%



Physical activity
and

pregnancy



- Prevention of gestational diabetes
and management of gestational diabetes

-↓risk of pre-eclampsia
-↓anxiety and depression (including post-partum depression)
-↓venous disorders
-↓lower back pain
-↑ overall weel-being of pregnant women

INFLUENCE OF EXERCISE ON PREGNANCY

-↓weight gain

Beneficial effects for the mother



→ Recommandations of PA during pregnancy

INFLUENCE OF EXERCISE ON PREGNANCY

Beneficial effects for the fœtus and the child

↓Chilhood obesity

Krassovskaia PM et al. 2021
Chen et al. 2021



Physically active 
during menopause



First cause of death in women

(BEH, InVS 8 mars 2016)

Cardiovascular diseases

They kill six times more than breast cancer

Myocardial infarction is the leading cause of death, followed by stroke, 
and then other vascular diseases.

IN FRANCE, ONE IN THREE WOMEN DIES 
FROM A CARDIOVASCULAR DISEASE



OPACH cohort (Objective PA and Cardiovascular Health)
Multi-ethnic cohort living in USA
N= 6489 , 63-99 years (mean age 78 years)

Physical activity : accelerometers
Mean follow-up 3.1 years

LaMonte et al. J Am Geriatr Soc 2018

Physical activity and cardiovascular mortality
in post-menopausal women



-62%

-77%

-32%

-44%

25min/d 45min/d 76min/d



LaMonte et al. J Am Geriatr Soc 2018

Physical activity
reduces mortality in post-menopausal women

Effects observed in all groups examined
✓ obese 

✓ ≥80 years
✓ with multi-morbidity (3 chronic diseases)
✓ low physical capacities



Physical activity reduces all modifiable cardiovascular risk factors

Inactivité 

physique

Yusuf et al., Lancet 2004



Physical activity and bone health

Post-menopausal osteoporosis

Stress exerted by physical activity on the bone
osteogenic effect



↑ Porosity 
Disconnections of the trabeculae

Osteoporosis: a bone disease

Normal bone Osteoporotic bone



Bone stimulating-exercises
with high impacts                        with low impacts      

Danse
« Aerobic »
Hikking
Jogging
Jump rope
Stairs
Tennis, volley, basket

If high impacts no possible:
Elliptical bikes
Steppers
Fast walking

Strength training/muscle strengthening exercises
with high resistance



Nurses’ Health Study : 61 000 postmenopausal women

Relative risk of hip fracture
decreases by 6% per hour of walking/ week

4h walking/week : reduced risk of 41% 
compared to <1h /week

Feskanich et al. JAMA 288: 2300-2306, 2002

Physical activity and fracture risks

Fracture : associated with low bone mineral density, propensity to fall, 
and declines in muscle strength, balance, mobility, and physical functioning



Physical activity reduces the risk of 13 cancers



Breast
cancer

Colon
cancer

Endometrial cancer

-20-30%

(Sun JY et al, 2012; Keum N et al, 2014; Friedenreich 2020)

PA benefits present in multivariable analysis including all prognostic factors.

-25%-25%

Being physically active reduces significantly the risk of developing
the most common cancers in women



Breast
cancer

Colon
cancer

(McTiernan et al. MMSE 2019; Friedenrich et al 2020)

-40%-40%

After cancer

physical activity is associated with a reduction in overall mortality, specific 
mortality, and the risk of recurrence

No study has shown an adverse effect of physical activity



Joubert and Chainay

2018

9/10 studies → positive effects of training (endurance)

on cognitive functions, brain structures or both

Cognition 

✓ ↑short-term memory and working memory

✓ ↑ medium and long-term memory

✓ ↑ attention

✓ ↑ executives functions

Brain

✓ Morphological changes in white and grey matter

✓ ↑ Connectivity between brain structures

✓ ↑ Blood brain flow

✓ ↑ Cerebral oxygénation in brain areas specific to a cognitive task



Cunningham Scand J Med Sci Sports 2020 

Physical activity reduces the risk of dementia

Yoon M et al. JAMA Network Open 2021

Model adjusted for age, sex, body mass index, Hospital Frailty Risk score,
annual income, smoking, alcohol, hypertension, diabetes, dyslipidemia, chronic
kidney disease, heart failure, vascular disease, prior ischemic stroke or transient 
ischemic attack, chronic obstructive pulmonary disease, and malignancy. 



Prevention

Improvement

Maintenance

Treatment

Physical activity relationship with health is strong

From Professor Charlie Foster

Nuffield Department of Population Health 

University of Oxford

Non-pharmacological intervention of chronic diseases



Women's physiology: a distinct entity

Significant gender disparity in response to exercise

Garcia M et al. Circ Res 2016

Duclos M Presse Med Formation 2024

One session of exercise

Exercise training

Healthy

with chronic diseases+ ++



Garcia L et al. Br J Sports Med 2022

-31%

-29%

196 articles

94 cohorts

>30 million participants

810 000 deaths

Non-occupational PA

150min                  300min/week physical activity

150min                  300min/week physical activity

Physical activity is associated with decreased mortality

-34%

-35%



Sex-stratified results

Garcia L et al. Br J Sports Med 2022



Women derive greater gains in mortality risk reduction than men 
from physical activity

Ji H et al. J Am Coll Cardiol 2024

225 689

186 724
18-85 years

43.9±16.6 years
PA questionnaires
Follow-up: 20 yrs



A lower effective minimum threshold in for aerobic MPVA

Ji H et al. J Am Coll Cardiol 2024



A lower effective minimum threshold in for strength training

Ji H et al. J Am Coll Cardiol 2024



Take home messages

Physical activity a unique health issue for women

with its specificities 

It is never to late to engage in physical activity

Starting physical activity early in life and maintaining it throughout life

Large areas of research remain necessary


