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A Brief Historical Overview of 
Fatigue Research

ÅLa ñfatigueò ¯ concettualmente unôacquisizione della 
società industrializzata (metà 1800) e venne, 
inizialmente, considerata una malattia del sistema 
nervoso (neurastenia)

ÅIntorno al 1900 si pose lôaccento sulla distinzione tra 
fatigue e depressione; fatigue divenne sinonimo di 
tiredness

ÅIl termine ñfatigueò entr¸ a far parte del DSM I e II, per 
poi venirne rimosso nel 1908 (DSM III). Rimane nellôICD-
X con il termine di neurastenia 

ÅMosso intuì il carattere multidimensionale del termine 
ñfatigueò, descrivendone 4 caratteristiche 
(comportamento, percezione, meccanismo contesto) ed 
osservando che il percepito non corrisponde alla 
performance 
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Definizione di ñfatigueò

ÅFatigue is an ambiguous concept, which especially relates to 
the reaction to physical and psychological work loads, but it 
may also include many different experiences and states of 
mind, e.g., the experience of exhaustion, impaired energy and 
vitality, and need for sleep.

ÅCentrally conditioned fatigue is more complex, and entails 
both chemical and hormonal factors in nerve cells and their 
synapses, e.g., as changes in neurotransmitter levels in 
various brain structures, but also psychological factors such as 
endurance, motivation, mood, and expectation of task 
difficulty. 

ÅFatigue which cannot be relieved by rest or sleep is a 
frequent sign of disease.

Avlund K, Aging Clin Exp Res 2010



Fatigue: a concept analysis

ÅñA subjective unpleasant symptom which 
incorporates total body feeling ranging 
from tiredness to exhaustion, creating an 
unrelenting overall condition which 
interferes with individualsô ability to 
function to their normal capacityò.

Ream E, Richardson A. Int J Nurs Stud 1996; 33: 519-29.



La prevalenza dei sintomi exhaustion e 
weakness è elevata negli anziani

Santos-Eggimann B J Gerontol 2009



Proportion of 70 -, 75 -, 80 -, and 85 -year old men 
and women who felt fatigued in daily activities

Avlund K Aging Clin Exp Research 2010



Fatigue decreased with age in the healthy
part of the population, but increased with 
age among those with a chronic disease
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Come misurare il sintomo fatigue?

Avlund K, Eur J Public Health 1996

Avlund K, Scand J Soc Med 1993



Multidimensional Fatigue Inventory 
(MFI -20) & Short Form -36 Vitality 

Scale

Smets E et al., Br J Cancer 1996
McHorney CA et al., Med Care 1996
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Fatigue as a predictor of new 
disability at 5 -years follow -up

Avlund K et al. J Gerontol Med Sci 2006; 61A: 1201-5.

- La capacit¨ predittiva del sintomo ñfatigueò si 
riduce introducendo nellôanalisi multivariata la 
comorbilità, le performances cognitive e la 
depressione
- Lôassociazione rimane significativa anche nel 
modello finale



Fatigue predicting new disability at 5 years - 2

Schultz-Larsen K Arch Gerontol Geriatr 2007

- Maximal aerobic power was also related to onset 
of disability and mortality but did not seriously 
attenuate the association between fatigue and 
outcomes





Fatigue as predictor of various 
outcomes

Å Fatigue in daily activities at 75 is independently related to risk of 
hospitalizations and being users of home help 5 years later and not 
using regular dental services (Avlund K, J Aging Health 2001 & JAGS 
2001)

Å Score indicating fatigue at the Mob-T scale predict less activity with 
regard to physical, intellectual, cultural and social activities (Avlund 
K, Scand J Occupat Ther 1994)

Å With a measure of fatigue which reflects feelings of exhaustion, 
several studies showed that fatigue in the general adult population 
is positively related to incident non -fatal heart disease (Prescott E 
Int J Epidemiol 2003), fatal myocardial infarction (Schuitemaker 
Psychosomatics 2004) and stroke (Schuitemaker Psychosomatics 
2004). 

Å Low levels of fatigue independently predicted longer recurrence-free 
and overall survival in newly diagnosed breast cancer patients, 
controlling for biological factors (Groenvold, Breast Cancer Res Treat 
2007).
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Possible explanations

ÅDisease explanation

ÅPhysiological explanation

ÅCognitive decline explanation

ÅBiological explanation

ÅPshychosocial factors & depression 

The first explanation is that fatigue may be a 
consequence of disease; Nevertheless, when the 
association between fatigue and adverse outcomes 
was adjusted for diseases (comorbidity, specific 
diseases) the estimates were attenuated, but the
strong association persistedfatigue is a consequence of age-related physiological 

and biological changes which are not disease-based, 
such as in muscle, cardiovascular and pulmonary 
functions (fatigue as marker of frailty)It is well -documented that there is an aging related loss in 

cognitive reserve capacities. Studies showed that subjects 
with poor self-reported memory and low cognitive 
performance reported more fatigue in B -ADL and I-ADL

3 possible biological factors: mitochondria, telomeres, 
and low-grade inflammation, as they all are related to 
aging and all may be related to fatigue.

Fatigue is one symptom of depression and the feeling of fatigue is thus 
included in several measures of depressive symptoms. Depression is 
related to changes in SNC, with a bidirectional mode. A hypothetical 
model of fatigue in aging proposes that psychosocial factors (stress and 
depression) plus individual differences (personality and neuroticism) can 
lead to fatigue directly or indirectly through inflammation.



Importance of life -course 
factors

ÅLack of social relation

ÅSocial position 

ÅLack of partnership 

ÅPhysical performances in mid-life



Additional explanations

ÅInizialmente la 
disregolazione del 
sistema avviene a 
livello muscolare, 
cardiorespiratorio e 
cognitivo; 
successivamente 
occorre 
unôinterazione con 
fattori psico-sociali 
e di altra natura

Avlund, Aging Clin Experiment Research 2010
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Frailty and the Foolishness of Eos

ÅFor the Greeks, equivalence between longevity and physical 
decadence is a limit only for humans. In fact, gods can age 
and remain fit. It is through óófoolishness,ôô or forgetfulness, 
rather than necessity, that living long becomes associated 
with frailty: Eos asked of Zeus that Tithonos may be deathless 
but forgets to ask for agelessness and its specific corollary, 
eternal youth, therefore bringing to her lover eternal aging. 
Interestingly, a óówiseôô solution to this dilemma was to 
transform Tithonos into a cicada (tettix). Greeks believed the 
cicada, being almost free from the need of food and at the 
same time having an extremely short life, to be a symbolic 
bridge between the ageless immortals and humans. 

Ferrucci L. et al, Journal of Gerontology: MED SCI 2006, Vol. 61A, 260ï261





Cosô¯ la frailty?

ÅAt its simplest, frailty is a state of 
vulnerability to adverse outcomes

Frieswijk N et al Psychol Aging 2004



Who are the frail elderly?

ÅAnziani ultra65enni dipendenti da altri per le ADL, spesso 
istituzionalizzati, che non si muovono autonomamente pur 
in assenza di gravi malattie cardiache, respiratorie, 
epatiche, renali e metaboliche che possano di per se 
giustificarlo ma che tuttavia richiedono continui controlli 
medici; la definizione non si basa solo su criteri sociali e 
funzionali ma deve tener conto anche d aspetti psicologici, 
biologici di una ridotta capacità di adattamento a 
modificazioni dellôambiente interno o esterno (declino delle 
funzioni cognitive, alterazioni metaboliche secondarie a 
malnutrizione, alterazioni elettrolitiche, ridotti livelli di 
albumina, ridotta eliminazione dei farmaci

Woodhouse et al., Q J Med 1988



Frailty: definitions

ÅCondizione caratterizzata da una ridotta riserva 
fisiologica, associata ad unôaumentata suscettibilit¨, 
éle principali componenti della fragilit¨ sono una 
ridotta capacità del sistema neurologico, 
cardiovascolare e respiratorio indotta dal sommarsi 
degli effetti dellôinvecchiamento dei danni 
conseguenti ad uno stile di vita inadeguato 
(sedentarietà, fumo, abuso, alcool, ecc) ed a malattie 
in atto o subite nel corso della vitaéla fragilità si 
realizza solo quando la riduzione delle riserve 
fisiologiche raggiunge un livello critico (critical mass) 

Buchner et al, Clin Geriatr Med 1992



Unstable disability and the 
fluctuations of frailty

ÅLa disabilità indica perdita di funzione mentre la 
fragilità uno stato di instabilità e di rischio di 
perdita o di ulteriore perdita della funzione é 
espressione del numero di sistemi fisiologici 
vicini o al di là della soglia del compenso 
omeostatico. Ne deriva che la persona fragile è 
quella che ha un aumentato rischio di disabilità e 
di morte quale conseguenza di un evento 
stressante anche di minima entità

Campbell et al, Age Ageing 1997
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Gli strumenti per valutare la 
fragilità



Frailty staging system (FSS)

The FSS combines 7 core domains of functioning:

1) Disability

2) Mobility

3) Cognitive function

4) Visual function

5) Hearing function

6) Urinary continence

7) Social support

Lachs MS et al., Ann Intern Med 1990



Rockwood K et al , CMAJ 2001



The Edmonton Frail Scale

Rolfsonn et al, Age Ageing 2006



Variables in the frailty 
score

Å age Ó80 years, 
Å male gender, 
Å low physical activity
Å comorbidity, 
Å sensory deficits, 
Å calf circumference < 31 cm
Å IADL dependence
Å Gait & performance test < 

24
Å Pessimism about health


























