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Seematter-Bagnoud L, et al. Rev Med Suisse 2012 

 
Improved mobility and reduced onset of 

mobility-related disability 

 

Reduced risk of cardiovascular disease, 

thromboembolic stroke, hypertension, type 2 

diabetes mellitus, osteoporosis, obesity, 

colon cancer, breast cancer, anxiety, 

depression, and cognitive decline 

 

Reduced likelihood of falls and fall-related 

injuries 

 

Possible decreased incidence and severity of 

functional limitations 

 

Improved patient outcomes in several 

chronic conditions, including mood disorders, 

chronic pain, congestive heart failure, stroke, 

constipation, and sleep disorders 

 

 www. UPTODATE  2016, accessed  March 10, 2016    

Benefits of increasing physical activity for older adults 
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 Diminution progressive de la VO2max:  

- 5-10 % par décennie de façon non-linéaire, avec accélération 

après 70 ans (20-25 %/10 ans après 70 ans) 

 

 Diminution de la  masse et de la force  musculaire 

- 1-2% /an dès âge de 35 ans, 3 %/an dès 60 ans 

 

 Diminution de la souplesse et de l’amplitude du 

mouvement 

 

 Diminution des taux d’hormones de croissance, 

ho anaboliques (testo) et DHEA 
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Effets du vieillissement sur l’activité physique 

Vogel T, Lang O. Info@geriatrie, 2015 
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Physical activity, function, and longevity  

 among the very old 

Stessman J, et al. Arch Intern Med 2009 ;169: 1476-83 



| | avril 16 
Stessman J, et al. Arch Intern Med 2009 ;169: 1476-83 

Physical activity, function, and longevity  

 among the very old 

* Initiating or continuing PA (≥ 4h/w) among the very old  

 is associated with better survival and function 

* The PA level at age 78 is associated with remaining independent 

  while performing activities of daily living at age 85 ! 

  (Odds ratio, 1.92 , CI, 1.11-1.33) 
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 Background: 
° Current guidelines recommendations to gain substantial health benefits: 

         ≥ 150’ weekly of moderate-intensity physical activity, 

                   or 75’ weekly of vigorous-intensity physical activity 

    ° Dose not reached in older (to high?) 

 

 Meta-analysis of 9 cohort studies, with the objectives to 
assess the effects of lower-dose moderate-to-vigorous 
physical activity (MVPA) on all-cause mortality in 122 000 
older adults (age ≥ 60; mean age, 73) 

 

 Follow-up 10 years, 18 0000 participants (15 %) died  

 

 Weekly physical activity measured in Metabolic Equivalent 
of Task (MET) minutes 
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Low-dose of moderate-to-vigorous physical activity 

 in adults aged ≥ 60 years 

Hupin D, et al. Br J Sports Med 2015; 0:1-8. 
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| | Sittarame f, Golay A. Rev Med Suisse, 2013 

  Echelles d’intensité physique 
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↓ 22% (95% CI 0.71-0.87) p<0.0001) 

↓ 28% (95% CI 0.65-0.80) p<0.0001) 

↓ 35% (95% CI 0.61-0.70) p<0.0001) 

Hupin D, et al. Br J Sports Med 2015; 0:1-8. 

Low-dose of moderate-to-vigorous physical activity 

 in adults aged ≥ 60 years 
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 The greatest reduction in risk of mortality (22 %) is 

seen in those who change from doing no PA to 

some MVPA (1-499 MET-min/week) 

 

 15’/day of MVPA could be reasonable target dose 

for olders adults 

 

 Any exercice is better than none 
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Low-dose of moderate-to-vigorous physical activity 

 in adults aged ≥ 60 years 

Hupin D, et al. Br J Sports Med 2015; 0:1-8. 



| | Willis BL et al. Arch Intern Med 2012; 27:1-8 

Midlife fitness and the development  

  of chronic conditions in later life 
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 1635 community-living participants, aged 70-89 years, mean 
age 78.9 

 No cognitive impairment 

 Follow-up 2,6 years 

 Sedentary, at risk for mobility disability but able to walk 
400m 

 Interventions:  
- a structured class (2 times/wk) and home (3-4 times/wk) exercice 

program (walking, resistance training and flexibility exercices) n=818 

- Weekly health education sessions n=817 

 

 Main outcomes and measures: major mobility disability 
objectively defined by loss of ability to walk 400m within 15’  
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The LIFE (Lifestyle Interventions and Independence 

 for Elders) Study Randomized Clinical  Trial 

Pahor M, et al. JAMA 2014; 311:2387-96 
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The LIFE (Lifestyle Interventions and Independence 

 for Elders) Study Randomized Clinical  Trial 

Pahor M, et al. JAMA 2014; 311:2387-96 
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The LIFE (Lifestyle Interventions and Independence 

 for Elders) Study Randomized Clinical  Trial 

Pahor M, et al. JAMA 2014; 311:2387-96 
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« The benefits of exercice are indisputable and the 
current perception is that a curvilinear relation 
ship exist between the amount of physical activity 
and the related health benefits. » 
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 Benefits of physical activity: at any dose ? 

Eijsvogels TMH, Thompson PD. JAMA 2015; 314: 1915-16 
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Leisure Time Physical Activity (LTPA) and Mortality 

Arem H, et al. JAMA Intern Med 2015; 175:959-67 
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Leisure Time Physical Activity (LTPA) and Mortality 

Arem H, et al. JAMA Intern Med 2015; 175:959-67 
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  Components of Frailty 

Liu KL, Fielding RA. Clin Geriatr Med 2011;27:101-110 
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 Schematic representation  

  of the pathophysiology of frailty 

Clegg A, et al. Lancet 2013,381;752-62 
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Dynamics of frailty : the SHARE study 

Michel JP, Cruz-Jentoft AJ, Cederholm T. Clin Geriatr Med 2015;31:375-87 
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Natural transitions occurring from the frail state 
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Physical activity as preventive strategy for frailty 

Liu KL, Fielding RA. Clin Geriatr Med 2011;27:101-110 
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Forster A,et al. Cochrane Database Syt  Rew 2009 

 49 RCT of exercice interventions (particulary those with 
strength and balance training) for long term care residents 
can increase muscle strength and functional abilities 

 

De Vries NM, et al. Ageing Res Rev 2012 

 Meta-analysis 
- Small effect for mobility (HR 0.18  95% CI 0.05-0.30) 

- Moderate effect for functional ability (HR 0.27  95% CI 0.08-0.46)  

 

 Problems: 
- definition variable of frailty 

- the most frail patients seemed to gain the least benefit (but, small gains in 
strength of long term residents might translate into important functional 
gains!) 
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Exercice as an intervention for frailty 

Clegg A, et al. Lancet 2013,381;752-62 
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Meta-analysis 8 RCT  

 1068 frails participants (Fried 

criteria), age 75.3-86.8 years 

 Inactive or  

 exercice intervention group 

(60’, twice/week, follow-up at 

least 8 months) 

 

 Positive impact on of several 

variables: 

- Gait speed 

- Berg balance scale score 

- ADL performance 

Meta-analysis of 12 RCT 

 Inactive control group of 

community-dwelling older 

adults or exercice intervention 

group (45’, twice/week, follow-

up at least 6-24 months) 

 

 Improvement of several 

parameters: 

- Normal Gait speed 

- Fast gait speed 

- Short physical performance 

battery 

 

 

Physical exercice in frail elders (Fried criteria) 

Chou Ch, et al. Arch Phys Med Rehab 2012; 93:237-44 Gine-Garriga M, et al. Arch Phys Med Rehab 2014; 95:753-69 
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Cesari M, et al. J Gerontol A Biol Sci Med Sci 2015; 70:216-22 

   Prevalence of frailty at 12 months:  

10 % intervention group vs 19.1% control group 
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Cesari M, et al. J Gerontol A Biol Sci Med Sci 2015; 70:216-22 
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Kirk-Sanchez NJ, et al.Clin Interv in Aging 2014; 9: 51-62 
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Activité physique et performance cognitive 

ETUDES 

OBSERVATIONNELLES 

ETUDES 

OBSERVATIONNELLES 
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 Objective: to determine whether regular exercice 
is associated with a reduced risk for dementia and 
Alzheimer disease 

 

 Design: prospective cohort study 

 

 Participants: 1740 older than 65 years (74.5 +/- 5.7) 
without cognitive impairment 

 

 Follow-up: 6.2 years 

 

 Measurements: exercice frequency < 3times/week 
or ≥ 3times/week (≥15’) 

Larson EB, et al. Ann Intern Med 2006; 144:73-81 

Exercice is associated with reduced risk for incident        

dementia among persons 65 years of age and older 
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Kaplan-Meier survival estimates  

 for the probabilities of being dementia-free 

Larson EB, et al. Ann Intern Med 2006; 144:73-81 

HR 0.62  (95 % CI: 0.44-0.86; P=0.004) 



| | avril 16 

The Association Between Midlife Cardiorespiratory 

 Fitness Levels and Later-Life Dementia 

Defina LF, et al. Ann Intern Med. 2013; 158: 162-68 

N= 19 458 

Age. 49.8 ± 8.7 years (baseline) 

Follow-up : 25 years 
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The Association Between Midlife Cardiorespiratory 

 Fitness Levels and Later-Life Dementia 

Defina LF, et al. Ann Intern Med. 2013; 158: 162-68 



| | avril 16 

META-ANALYSES 

Activité physique et performance cognitive 

 META-ANALYSES 
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 15 prospective studies included  

 

  33 816 nondemented subjects, followed for 1-12 

years 

 

 Primary ou secondary outcome: association 

between physical activity and cognitive decline 

 

 3210 patients showed cognitive decline during  

follow-up 
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Physical activity and risk of cognitive decline: 

 a meta-analysis of prospective studies 

Sofi F, et al. Journal of Internal Medicine, 2011;269:107-17 
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Studies investigating a low-to-moderate level of physical activity 

Significant protection (↓35 %) against cognitive decline 

                  (HR0.65, 95%CI0.57-0.75;p<0.00001) 

 

Physical activity and risk of cognitive decline: 

 a meta-analysis of prospective studies 

Sofi F, et al. Journal of Internal Medicine, 2011;269:107-17 
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Studies investigating a high level of physical activity 

Significant protection (↓38 %) against cognitive decline 

                  (HR 0.62, 95%CI0.54-0.70;p<0.00001) 

 

Physical activity and risk of cognitive decline: 

 a meta-analysis of prospective studies 

Sofi F, et al. Journal of Internal Medicine, 2011;269:107-17 
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Does physical activity prevent 

   cognitive decline and dementia? 

Blondell SJ, et al. BMC Public Heath, 2014, 14:510 

   Reduced risk of cognitive decline: 35 % 

             (HR 0.65, 95% CI 0.55-0.76) 

 



| | avril 16 
Blondell SJ, et al. BMC Public Heath, 2014, 14:510 

   Reduced risk of dementia: 14 % 

       (HR 0.86, 95% CI 0.76-0.97) 

 

Does physical activity prevent 

   cognitive decline and dementia? 
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ETUDES 

INTERVENTIONNELLES 

Activité physique et performance cognitive 

ETUDES 

INTERVENTIONNELLES 
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 Objectives: effect of aerobic physical activity on 

cognitive function in cognitively healthy older 

adults 

 

 Review: meta-analysis of 12 RCT, 754 participants, 

duration of studies between 8-26 weeks 
 Cognitives outcomes measures groupes into  11 categories covering 

attention, memory, perception, executive functions, cognitive inhibition, 

cognitive speed and motor function. 

 Results: 

- No evidence of benefit from aerobic exercice in 

any cognitive domain! 
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Aerobic Exercice in older people 

   without known cognitive impairment 

Young J, et al. Cochrane Database Syst Rev 2015;4:CD005381 
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 1635 community-living participants, aged 70-89 years 

 No cognitive impairment 

 Sedentary, at risk for mobility disability but able to walk 
400m 

 Interventions:  
- a structured class and home exercice program (walking, resistance 

training and flexibility exercices) n=818 

- Weekly health education sessions n=817 

 

 Primary cognitive outcomes: measure of psychomotor 
speed, attention and memory. 

          Secondary: incident of MCI and dementia 
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The LIFE (Lifestyle Interventions and Independence 

 for Elders) Study Randomized Clinical  Trial 

Sink KM, et al. JAMA 2015; 314:781-90 



| | avril 16 Sink KM, et al. JAMA 2015; 314:781-90 

The LIFE (Lifestyle Interventions and Independence 

 for Elders) Study Randomized Clinical  Trial 
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 Possible explanations for the lack of cognitive 
benefit of the physical activity intervention: 

 
- Level of physical activity insufficient to produce changes in 

cognitive measures (despite its effect on physical function) 

 

- Improvements in cognitive function in some shorter clinical 
trials may dissipate by 24 months 

 

- Participants were well educated (>2/3 went to college), with 
probable high cognitive reserve (and protection against 
cognitive decline over 2 years!) 

 

- Health education intervention may have benefit cognition  

avril 16 Sink KM, et al. JAMA 2015; 314:781-90 

The LIFE (Lifestyle Interventions and Independence 

 for Elders) Study Randomized Clinical  Trial 
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 A 2 year multidomain intervention of diet, exercice, cognitive 
training, and vascular risk monitoring vs control 

 

 Double-blind randomised controlled trial 
- 1260 individuals,  

- Age 60-77 years 

- Cognitive score slighty lower than expected for age 

 

 Interventions group:  
- Individual  and group sessions for 

- dietary counseling (3x individual and 9x group sessions)  

- cognitive training (144x individual and 10 x group) 

- supervised aerobic (2-5x/week) and muscle-strengthening exercices(1-3x/week) 

- regular monitoring of vascular risk factors 

 

 Control group: general  health advice 

 

 Primary outcome: change in cognitive performance measured 
with  neuropsychological test battery (NTB) Z score 
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Finish Geriatric Intervention Study to Prevent 

 Cognitive Impairment and Disability (FINGER) 

Ngandu T, et al. Lancet 2015; 385:2255-63. 
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Change in cognitive performance during the 2 year 

 intervention (FINGER) 

Ngandu T, et al. Lancet 2015; 385:2255-63. 
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Risk of cognitive decline from baseline to 24 

 months (FINGER) 

Ngandu T,et al. Lancet 2015; 385:2255-63. 
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ETUDES 

OBSERVATIONNELLES 

Activité physique et performance cognitive 

ETUDES 

DE 

PREVENTION SECONDAIRE 
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 Objectives:  do exercice programs for older 
people with dementia  improve cognition, ADLs, 
neuropsychiatric symptoms, depression? 

 

 Review: meta-analysis of 17 RCT,  1067 
participants. Cave: very substantial heterogeneity 

 

 Results: 

- Improve ability to perform ADLs (6 trials, 289 
participants) 

 

- No benefit from exercice on cognition, 
neuropsychiatric symptoms, depression 
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Exercice programs for people with dementia 

Forbes D, et al. Cochrane Database Syst Rev 2015; 4: CD006489 
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 802 patients with dementia included in 18 RCT 

 

 Mean age: 79.7 ±  4.2 years 

 MMSE: 16.4 ± 4.5 

 

 Outcome measure: physical activity  intervention 
with cognitive function in patients with dementia 

 

  *Interventions groups: 3 groups of Physical   
activity interventions: aerobic-only, non-aerobic 
and combined  

    *Control groups: therapies aimed at social 
interaction or standard care  
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The effect of physical activity on cognitive function in patients 

with dementia: A meta-analysis of randomized control trials 

Groot C, et al. Aging Res Rev. 2016,25:13-23 
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Overall effect of physical activity interventions  

 on cognitive function in dementia 

Groot C, et al. Aging Res Rev. 2016,25:13-23 
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Intervention type and the association 

  between physical activity and cognition 

Groot C, et al. Aging Res Rev. 2016,25:13-23 



| | avril 16 
Groot C, et al. Aging Res Rev. 2016,25:13-23 

Intervention frequency and the association 

  between physical activity and cognition 
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Prescrire l’activité physique au senior? 
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Recommandations en matière d’activité physique 

Büla C et al. Forum Med Suisse 2014 Saubade M et al. Rev Med Suisse 2015 
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 150 min target may still to high for many older 

adults 

 (barriers: inexperience with intense physical effort, associated 

fatigue and pain, risk of injury, medical complications,…) 
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Changing emphasis on physical activity in older adults 

Sparling PB, et al. BMJ,  2015 
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Changing emphasis on physical activity in older adults 
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 150 min target may still to high for many older adults 

 (barriers: inexperience with intense physical effort, associated 

fatigue and pain, risk of injury, medical complications,…) 

 

 Dose-response relation between physical activity and 

health!  

 Health benefits begin with any increase above the very 

lowest levels of activity 

 

 Risk of death increases significantly when adults sit 

for more than 7 hours a day 
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Changing emphasis on physical activity in older adults 

Sparling PB, et al. BMJ,  2015 
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 Exercice is Medecine at any age! 

 Physical activity interventions positively influence cognitive 

function 

 Frailty may be  delayed or even reversed by physical exercice 

 Health and functional benefits begin with any increase above the 

lowest levels of activity 

  Any exercice is better than none! 

 Assess physical activity or exercice at every medical visit 
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  Take Home Messages 
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Merci  de votre attention ! 
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Activité physique et bénéfice sur la santé 

Büla C et al. Forum Med Suisse 2014;14: 836-841 
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Daily time spent sedentary and in moderate and 

vigorous physical activity by age 

Sparling PB, et al. BMJ,  2015 
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 « Eating alone will not keep man well; he 

must also take exercice. For food and 

exercice work together to produce health. » 
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 Benefits of physical activity :  

   exercice is medecine 
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 « Eating alone will not keep man well; he 
must also take exercice. For food and 
exercice work together to produce health. » 

Hippocrates 

 

 

 

 « In fact, there is no single medication 
treatment that can influence as many organ 
systems in a positive manner as can 
physical activity. » 

Manini TM,  
JAMA Internal Medicine 2015;175:968-9  
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 Benefits of physical activity :  

   exercice is medecine 
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 Introducing light activity 
throughout the day (30 
minutes a day) : to sit less et 
move more 

 
- Getting up from the chair and 

moving during television 
commercial breaks 

 

- Pacing when on the phone 

 

- Adding gentle five minutes walks 
throughout the day (eg, mid-
morning, mid-day, mid-afternoon) 

 

- Walking rather driving for short 
trips 
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 Changing conversations with patients 

Sparling PB, et al. BMJ,  2015 


