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O que é o envelhecimento?



Envejecimiento

• Ageing is the gradual and progressive deterioration in 
physiological functions that results in age-related 
frailty, disability, and disease, leading ultimately to 
death. 

[Kirkwood. In: Oxford Textbook of Geriatric Medicine (p. 471)]



Envejecimiento

•  Ageing can be defined as a progressive loss of 
anatomic and physiological integrity across multiple 
systems and organs, leading to impaired function and 
higher vulnerability to adverse health outcomes and 
death. 

[Fabri et al. In: Oxford Textbook of Geriatric Medicine (p. 481)]. 



Envejecimiento

•  Aging is the process that converts young adults, most 
of them healthy and in no need of assistance from 
physicians, into older adults whose deteriorating 
physiologic fitness leads to progressively increasing 
risks of illness and death. 

[Halter, Jeffrey B.. Hazzard's Geriatric Medicine and Gerontology, Seventh Edition (p. 3). McGraw-Hill Education.]



Envejecimiento 

•  Normal ageing is characterized by progressive and interactive 
changes that affect multiple systems and organs, and slowly 
and progressively  reduce the capacity of the organism to 
maintain the homeostatic equilibrium, with consequent 
increased entropy, difficulty to cope with internal and 
environmental stress factors, and high vulnerability to 
adverse health outcomes. 

[Fabri et al. In: Oxford Textbook of Geriatric Medicine (p. 495)]. 



Envejecimiento: síntesis

• Deterioro de las funciones fisiológicas

• Vulnerabilidad a desenlaces adversos de salud

• Morbilidad

• Fragilidad

• Discapacidad

• Aumento progresivo de los riesgos de enfermedad y 
muerte

• Dificultad para hacer frente a los factores de estrés 
internos y ambientales



Multimorbidity in Europe

OMS. Informe mundial sobre el envejecimiento y la salud. USA: Organização Mundial de Saúde; 2015.



Fuerza de garra

OMS. Informe mundial sobre el envejecimiento y la salud. USA: Organização Mundial de Saúde; 2015.x`



Velocidad de marcha

OMS. Informe mundial sobre el envejecimiento y la salud. USA: Organização Mundial de Saúde; 2015.x`



Atividade de vida diária



Salud



Funções fisiológicas: o rim



VO2max y envejecimento

Kyriazis I, Saridi M. Health Science Jourenal. 2010;4(2)



GFR decreases with aging

Raimund Pichler, ... Richard J. Johnson, in Comprehensive Clinical Nephrology (Fourth Edition), 2010

Normal men



Canadian Health Measures Survey (CHMS), 
2007 to 2009: lung volumes



Intrinsic capacity across the life course

OMS. Informe mundial sobre el envejecimiento y la salud. USA: Organização Mundial de Saúde; 2015.



O que é inatividade?



Physical activity and exercise

• Physical activity

• Structured and unstructured forms of leisure, transport, 
domestic and work-related activities

• Exercise

• Subset of structured physical activities designed to 
improve health



Physical activity

OMS. Informe mundial sobre el envejecimiento y la salud. USA: Organização Mundial de Saúde; 2015.



Atividade física, exercícios e 
envelhecimento



Atividade física e envelhecimento



Older people

•The term ’older adults’ representes a highly 
heterogeneous population.

• It encompasses those that remain highly active 
and healthy throughout the life course with a 
high intrinsic capacity to the very old and frail 
with low intrinsic capacity.

Bangsbo, J. et al. Copenhagen consensus statement 2019: physical activity and ageing. British journal of sports medicine. 2019;53(14):856-8



Copenhagen Consensus statement 2019: physical
activity and ageing

•Theme 1: functional capacity and health

•Theme 2: brain health and cognitive function

•Theme 3: behavior change, intention and habits

•Theme 4: sociological perspectives

Bangsbo, J. et al. Copenhagen consensus statement 2019: physical activity and ageing. British journal of sports medicine. 2019;53(14):856-8





Declines in physiological functional capacity with age: a 
longitudinal study in peak swimming performance

Donato AJ et al. Journal of Applied Physiology. 2003;94(2):764-9.



Performance decline with age for male and 
female Masters sports

Baker AB, Tang YQ. Aging performance for masters records in athletics, swimming, rowing, cycling, triathlon, and weightlifting. Exp Aging Res. 2010;36(4):453-77.



•We hypothesize that with adequate training this 
same profile and trajectory, but with lower 
performance times, would be generated by  all 
individuals who engage in sufficient physical 
activity/exercise.

Lazarus NR, Harridge SDR. The Inherent Human Aging Process and the Facilitating Role of Exercise. Frontiers in physiology. 2018;9:1135



• It appears that aging affects nearly all physiological 
systems. In order to follow these changes a measure 
of global physiological function is necessary. 

• Such a measure is maximal athletic performance 
where many systems must be integrated to be able to 
perform at their limits.

Lazarus NR, Harridge SDR. The Inherent Human Aging Process and the Facilitating Role of Exercise. Frontiers in physiology. 2018;9:1135



The set point 
theory

Lazarus & Harridge



A Set Point Theory
The graded effects of physical activity/exercise on ageing



World record performances for the 100 m and 10,000 m track 
event as of June 2016 for both male and female master athletes

Lazarus NR, Harridge SDR. J Physiol. 2017;595(9):2941-8.



Theoretical longitudinal maximum performance curves for 
athletes as they age 

Lazarus NR, Harridge SDR. The Inherent Human Aging Process and the Facilitating Role of Exercise. Frontiers in physiology. 2018;9:1135



Schematic showing the effects of exercising below
(red), at (green), or above (gold) the Set Point

Lazarus NR, Harridge SDR. The Inherent Human Aging Process and the Facilitating Role of Exercise. Frontiers in physiology. 2018;9:1135



Lazarus NR, Harridge SDR. J Physiol. 2017;595(9):2941-8.



Set point theory: at

Lazarus NR, Harridge SDR. J Physiol. 2017;595(9):2941-8.



Set point theory: below

Lazarus NR, Harridge SDR. J Physiol. 2017;595(9):2941-8.



Set point theory: above

Lazarus NR, Harridge SDR. J Physiol. 2017;595(9):2941-8.



Discussão
Acerca do conceito de inherent human ageing e da Set point theory



Envejecimiento saludable

Fuchs J, et al. Indicators for healthy ageing--a debate. Int J  Environ Res Public Health. 2013;10(12):6630-44.



Envejecimiento y sus fenotipos

[Fabri et al. In: Oxford Textbook of Geriatric Medicine (p. 495)]. 



O que pensar de:

• Volume de atividade física

• Volume de exercícios

• Os supercentenários

• Prevalência de EBS entre champions

• Prevalência de incapacidade, síndromes geriátricas e 
doenças associadas a inatividade entre champions

• A amostra de master champions
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