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INTRODUCTION 
 

The biological changes underlying the aging process are 

neither linear nor consistent, and chronological age is an 

imperfect surrogate measure of this phenomenon. In 

fact, while some 80-year-olds may enjoy good physical 

and mental functioning, others may be frail, suffer from 

a high disease burden, and require significant support in 

their daily life. Moreover, older people with equal 

health status at earlier ages may follow different 

trajectories over time, and their needs will diverge 

according to which path they are on. Consequently, the 
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ABSTRACT 
 

Background: This study aimed to detect health trajectories after age 60, and to explore to what extent 
individual and social factors may contribute to healthier aging. 
Methods: Twelve-year health trajectories were identified in subjects from the Swedish National Study on Aging 
and Care in Kungsholmen (N=3108), integrating five indicators of disease, physical and cognitive function, and 
disability through nominal response models. Growth mixture models were applied to explore health 
trajectories in terms of rate and pattern of change. Baseline information about health-related behaviors and 
the social context was collected through standardized questionnaires. The strength of the associations was 
estimated using logistic regression, and their impact through population attributable fractions (PAF). 
Results: Three trajectories were identified grouping 78%, 18%, and 4% of people with respectively increasing 
rates of health decline. Compared to the best trajectory, subjects in the middle and worst trajectories became 
functionally dependent 12.0 (95% CI: 11.4-12.6) and 12.1 (95% CI: 11.5-12.7) years earlier, respectively. 
Insufficient physical activity (OR: 3.38, 95% CI: 2.58-4.42), financial strain (OR: 2.76, 95% CI: 1.77-4.30), <12 
years education (OR: 1.53, 95% CI: 1.14-2.04), low social connections (OR: 1.45, 95% CI: 1.09-1.94), low social 
participation (OR: 1.39, 95% CI: 1.06-1.83) and a body mass index ≥25 (OR: 1.34, 95% CI: 1.03-1.75) were 
associated with belonging to the middle/worst trajectories. The highest PAFs were observed for insufficient 
physical activity (27.1%), low education (19.3%) and low social participation (15.9%); a total PAF of 66.1% was 
obtained. 
Conclusions: Addressing the social determinants of health in its broadest sense, complementarily considering 
life-long factors belonging to the socioeconomic, psychosocial, and behavioral dimensions, should be central to 
any strategy aimed at fostering health in older age. 
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Table 2. Odds ratios (OR) and 95% confidence intervals (95% CI) for belonging to the middle/worst vs. 
best trajectory. 

 Model I Model I I Model I I I  

 
OR (95% CI) OR (95%  CI) OR (95% CI) 

Socioeconomic factors    

  Education (elementary/high school vs. university) 1.87 (1.47-2.37) 1.84 (1.43-2.38) 1.53 (1.14-2.04) 

  Occupation (manual vs. non-manual) 1.54 (1.20-1.97) 1.26 (0.97-1.64) 1.13 (0.81-1.57) 

  Financial strain (yes vs. no) 2.80 (1.95-4.02) 2.67 (1.85-3.84) 2.76 (1.77-4.30) 

Psychosocial factors    

  Social connections (low vs. middle/high) 1.88 (1.47-2.39) 1.59 (1.21-2.09) 1.45 (1.09-1.94) 

  Social support (low vs. middle/high) 1.67 (1.32-2.12) 1.29 (0.98-1.69) 1.05 (0.78-1.40) 

  Social participation (low vs. middle/high) 1.56 (1.21-2.02) 1.52 (1.17-1.97) 1.39 (1.06-1.83) 

Behavioral factors    

  Smoking (current/former vs. never) 1.29 (1.04-1.60) 1.20 (0.95-1.52) 1.20 (0.92-1.57) 

  BMI (obese/overweight vs. normal/underweight) 1.37 (1.10-1.72) 1.28 (1.01-1.61) 1.34 (1.03-1.75) 

  Physical activity (inadequate vs. fitness-/health-enhancing) 4.90 (3.90-6.16) 4.28 (3.38-5.44) 3.38 (2.58-4.42) 

Model I adjusted by baseline age, and sex. 
Model II adjusted by baseline age, sex and all domain-specific factors. 
Model III adjusted by baseline age, sex and all other factors. 

Table 3. Factor-level, domain-level, and overall population attributable fractions (PAFs; middle/worst vs. 
best trajectory). 

 
Individual PAFs (95%  CI) Domain PAFs (95% CI) 

Socioeconomic factors 

  Education (elementary/high school vs. university) 19.3% (5.7%-31.0%) 

24.7% (11.3%-36.0%)   Occupation (manual vs. non-manual) --- 

  Financial strain (yes vs. no) 6.1% (2.9%-9.1%) 

Psychosocial factors 

  Social connections (low vs. middle/high) 9.0% (1.7%-15.8%) 

23.8% (9.3%-35.9%)   Social support (low vs. middle/high) --- 

  Social participation (low vs. middle/high) 15.9% (2.2%-27.7%) 

Behavioral factors 

  Smoking (current/former vs. never) --- 

37.4% (26.1%-47.1%)   BMI (obese/overweight vs. normal/underweight) 13.2% (0.7%-24.1%) 

  Physical activity (inadequate vs. fitness-/health-enhancing) 27.1% (20.4%-33.3%) 

 
Overall PAF (95% CI) 66.1% (54.1%-75.0%) 

PAFs were obtained based on logistic regression adjusted for age, sex and all other factors (model III), and only for those 
variables showing a significant association. 

Previous studies comparing trajectories of health 

changes over time have investigated the development 

of single-domain disorders, such as chronic diseases 

[22, 23] or disabilities [24, 25]. In this study we were 

able to incorporate several of these measures into a 

composite metric of healthy aging, truly reflecting 

people′s capacity to do what they value most, which is 

being able to move around, take care of themselves, 

and decide independently [1]. When looking at 

changes over time, we found that, compared to the 

best trajectory, which comprised approximately three 

quarters of the study population, subjects in the 

middle and worst trajectories became functionally 

dependent 12 years earlier, around the age of 78 

years. A similar time gap was found between 

centenarians in SNAC-K, an example of successful 

agers, and their shorter-lived cohort counterparts 

concerning the occurrence of multimorbidity, 

disability, and cognitive impairment [26]. 

 

The age- and sex-stratified health trajectories found in 

our study were comparable to those seen in the general 
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contextual social factors (e.g. education and social 

participation) contributed mostly to the levels and 

rates of change of health trajectories. In an extreme 

scenario where all associated life-long factors were 

eliminated, 66% of those in the middle and worst 

trajectories could potentially follow the same slow 

health decline as older adults belonging to the best 

trajectory. 

 

 
 

Figure 1. Individual (dotted) and average (solid) HAT-score trajectories for the general population (A) and stratified by baseline age (B) and 
sex (C). The x-axis in all graphs reflects the age structure of SNAC-K, whereby participants belong to any of the following 11 age cohorts (aged 
60, 66, 72, 78, 81, 84, 87, 90, 93, 96 and 99+) both at baseline and at follow-ups. The shading in the background of the graphs reflects the 
clinical interpretation of HAT scores, as described in Table 1. 
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Foram identificadas trajetórias de doze anos em indivíduos do Estudo em Kungsholmen, Suécia (N=3108).
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Exercício aeróbio 
regular de baixa 

frequência e mantido 
no longo prazo é mais 
eficaz para os idosos.
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Treino de força pode aumentar a força e potência muscular e melhorar a capacidade funcional em 
idosos hospitalizados. 
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Special Article

Abstract
The human ageing process is universal, ubiquitous and inevitable. 

Every physiological function is being continuously diminished. There 

is a range between two distinct phenotypes of ageing, shaped by 

patterns of living - experiences and behaviours, and in particular 

by the presence or absence of physical activity (PA) and structured 

exercise (i.e., a sedentary lifestyle). Ageing and a sedentary lifestyle 

are associated with declines in muscle function and cardiorespiratory 

fitness, resulting in an impaired capacity to perform daily activities 

and maintain independent functioning. However, in the presence of 

adequate exercise/PA these changes in muscular and aerobic capacity 

with age are substantially attenuated. Additionally, both structured 

exercise and overall PA play important roles as preventive strategies 

for many chronic diseases, including cardiovascular disease, stroke, 

diabetes, osteoporosis, and obesity; improvement of mobility, mental 

health, and quality of life; and reduction in mortality, among other 

benefits. Notably, exercise intervention programmes improve the 

hallmarks of frailty (low body mass, strength, mobility, PA level, 

energy) and cognition, thus optimising functional capacity during 

ageing. In these pathological conditions exercise is used as a 

therapeutic agent and follows the precepts of identifying the cause of a 

disease and then using an agent in an evidence-based dose to eliminate 

or moderate the disease. Prescription of PA/structured exercise should 

therefore be based on the intended outcome (e.g., primary prevention, 

improvement in fitness or functional status or disease treatment), 

and individualised, adjusted and controlled like any other medical 

treatment. In addition, in line with other therapeutic agents, exercise 

shows a dose-response effect and can be individualised using different 

modalities, volumes and/or intensities as appropriate to the health state 

or medical condition. Importantly, exercise therapy is often directed 

at several physiological systems simultaneously, rather than targeted 

to a single outcome as is generally the case with pharmacological 

approaches to disease management. There are diseases for which 

exercise is an alternative to pharmacological treatment (such as 

depression), thus contributing to the goal of deprescribing 

of potentially inappropriate medications (PIMS). There are other 

conditions where no effective drug therapy is currently available 

(such as sarcopenia or dementia), where it may serve a primary role 

in prevention and treatment.  Therefore, this consensus statement 

provides an evidence-based rationale for using exercise and PA for 

health promotion and disease prevention and treatment in older adults. 

Exercise prescription is discussed in terms of the specific modalities 

and doses that have been studied in randomised controlled trials for 

their effectiveness in attenuating physiological changes of ageing, 

disease prevention, and/or improvement of older adults with chronic 

disease and disability. Recommendations are proposed to bridge gaps 

in the current literature and to optimise the use of exercise/PA both as a 

preventative medicine and as a therapeutic agent. 

Key words: Sarcopenia, frail, falls, exercise, functional capacity, 

multicomponent training, diseases.
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INTERNATIONAL EXERCISE RECOMMENDATIONS IN OLDER ADULTS (ICFSR)

Physical activity and exercise for  health 

promotion, disease prevention and treatment in 

older adults

T
he world population is ageing, and adults ≥ 65 

years old are projected to double in number to ~ 1.5 

billion in 2050. Due to a concurrent increase in life 

expectancy, people ≥ 80 years of age are projected to triple in 

number between 2019 and 2050 to 426 million (1). Population 

ageing impacts many sectors, including healthcare, quality of 

life (social), retirement, caregiving, and most importantly, is 

associated with an age-related burden of non-communicable 

chronic diseases and disability. The human ageing process 

is universal, ubiquitous, inevitable and decremental. Every 

physiological function is being continuously diminished. 

At around 20-30 years of age humans have acquired all the 

physiological development that they will attain. From that stage 

the ageing process commences, although the rate of change is 

heterogeneous. This process will continue up to six or seven 

decades ending in death.  

There is a range between two distinct phenotypes of ageing, 

shaped by patterns of living - experiences and behaviours, and 

in particular by the presence or absence of ‘healthful’ levels of 

physical activity (PA) and exercise (2, 3). In this consensus, the 

terms ‘physical activity’ and ‘exercise’ should be interpreted 

as follows: PA is any bodily movement produced by skeletal 

muscles that significantly increases energy expenditure (4). The 

intensity and duration of PA can vary substantially. Exercise is 

a subcategory of PA  that is planned, structured, and repetitive, 

in which bodily movements are performed with or without 

the explicit intent of improving or maintaining of one or more 

components of physical fitness (i.e., aerobic capacity, muscle 

strength power and endurance, balance, coordination, and 

flexibility) (5). 

Distinctive phenotypes of Ageing

In the presence of PA lifestyle-related diseases such as 

cardiometabolic disease, obesity, and cerebrovascular disease, 

for example, are prevented or ameliorated. Exercise may 

be used here as a preventative measure in conjunction with 

other lifestyle factors such as diet.  At one end of the PA/

exercise continuum lie lifelong exercisers and competitive 

master athletes.  Despite the decline in their competitive 

performances (as evidenced by the decline in world records) 

the absolute levels of physical performance in such individuals 

are remarkable when compared to age-matched sedentary peers 

(6).  Such individuals show the power of exercise (as well 

as favourable genetic profile potentially) in the maintenance 

of physiological function, and arguably represent the peak 

potential for human health and functional ability into old age.  

Towards the other end of the spectrum and in the absence of 

adequate PA/exercise, the ageing process is associated with the 

premature and excessive appearance of disease and dysfunction 

These diseases contributing substantially to all–cause mortality 

and include cardiovascular diseases, type 2 diabetes, obesity, 

diminished muscular function, mental health problems, and 

increased end of life morbidity. Physical activity operates as 

preventive medicine in the minimal disease phenotype, while in 

the lifestyle-related disease phenotype, PA tends to be applied 

far downstream from the initiation of pathological processes 

and therefore operates as a true therapeutic agent, where it 

Figure 1. The left-hand side shows the application of PA as a therapeutic agent to pathologies that have developed because of a 

lack of exercise. This side reflects pathological, not physiological changes. The effects of these pathologies can be ameliorated 

by PA. The right-hand side show the application of PA as preventative medicine and the maintenance of effective but diminishing 

physiological function. This side is investigated by the science of physiology and ageing. Both sides are in constant decremental 

change because of the inherent ageing process. The centre shows major effectors of both pathological and physiological processes
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FULLERTON ADVANCED BALANCE SCALE

1. Stand with feet together and eyes closed

2. Reach forward with outstretched arm to retrieve 
an object (pencil)

3. Turn in a full circle in right and left directions

4. Step up onto and over a 6-inch (15 cm) bench

5. Walk with feet in a tandem position

6. Stand on one leg

7. Stand on foam with eyes closed

8. Jump with both feet for distance

9. Walk while turning head

10. Restore balance after backward disturbance
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E-BOOK

Puthoff M. (2008) Cardiopulmonary Physical Therapy Journal. March 19 (1): 17-22 
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RECOMENDAÇÕES DA OMS 
PARA ATIVIDADE FÍSICA 

E COMPORTAMENTO 

SEDENTÁRIO

RESUMO

RECOMENDAÇÕES DA OMS 
PARA ATIVIDADE FÍSICA 

E COMPORTAMENTO 

SEDENTÁRIO

RESUMO
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Exercícios neuromotores
(equilíbrio) e treino com 
pesos de força para prevenir 
quedas ou para praticantes 
com limitações de mobilidade

Força
Equilíbrio
Resistência
Flexibilidade
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Considerações Especiais
1. A intensidade e a duração da AF devem ser leves no início, em 

particular para praticantes descondicionados ou com condições 
crónicas;

2. A progressão da AF deve ser individualizada e adaptada à tolerância e 
preferência;

3. As sessões de iniciais devem ser supervisionadas por fisiologista 
sensível às necessidades especiais de praticantes mais velhos;

4. Indivíduos com sarcopenia, carecem de treino de força antes de serem 
fisiologicamente capazes de realizar treino aeróbio;

5. Praticantes com declínio cognitivo podem necessitar de assistência 
suplementar;

6. O fisiologista deve fornecer feedback regular, reforço positivo e outras 
estratégias comportamentais para aumentar a adesão.
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Consulta/Videoconsulta
Programa de Exercício, Saúde 

e Performance

Treino/Programa HL 
Exercício, Saúde e 

Performance

Treino 
Externo (rede)

Follow upReferenciação interna HL 
(Ortopedia, Nutrição, Psi, 

outros)

Referenciação interna (CMD 
/ MGF / outros)

Programa exercício/atividade 
física

Agenda Agenda
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Hugo Vieira Pereira, PhD.

Leiria, 2 de junho de 2022

Exercício, Saúde e Performance na Idade Adulta


