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Susruta of India (600 BCE)
The first physician to prescribe 

moderate daily exercise to his patients

“it should be taken every day”
but taken “only to half extent 
of his capacity” as otherwise 
“it may prove fatal”



Hippocrates of Cos (460–370 BCE) 
The first physician to provide a written 
exercise prescription for a patient with 

the disease of consumption

“eating alone will not keep a 
man well, he must also take 
exercise”
“. . . food and exercise, while 
possessing opposite 
qualities, yet work together to 
produce health”



Claudius Galenus (129–210 CE) 
Prescribed exercise for weakened 

patients and for those  with arthritis, 
depression, dropsy, epilepsy, gout, 

tuberculosis, or vertigo

“The form of exercise deserving 
our attention is therefore that
which has the capacity to 
provide health of the body, 
harmonyof the part, and virtue 
in the soul”



Estimated historical reductions in daily steps by h umans

Compr Physiol 2012; 2(2):1143-1211
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• Physical inactivity is the fourth 
leading risk factor for global 
mortality (6% of deaths 
globally)

• Annual cost in lives lost due 
to inactivity ranges from 
200,000 to 300,000

• In the US, annual medical 
costs due to inactivity and its 
consequences are estimated 
at $76 billion

Booth FW et al,  Compr Physiol 2012

Lack of exercise is a major cause of chronic diseas es 



Rowe GC et al.,., Circulation 2014

The many long -term benefits of regular exercise



http://nibdesign.ca/work/sedentary-active-brain/





Exercise Attenuates the Major Hallmarks of Aging

Garatachea N al.,., Rejuven Res 2015
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661,137 men and women 
(median age: 62 years; range: 
21-98 years); median follow-
up time: 14.2 years
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“Criterion methods for validation ”

Vanheesa,L et al. EJCP 2005

PA=Physical Activity
EE=energy expenditure

Assessment
method

Advantages Disadvantages

Doubly labelled
water 

Accurate and valid 
measurement of EE;

Applicable for children
and adults; induces no 

change in PA behaviour in 
daily free-living conditions

Expensive; analysis 
requires expertise; no 
indication of specific 
activities, only total 

(daily); not appropriate 
for large-scale studies

Indirect 
calorimetry

Accurate and valid 
measurement of short 

term EE

Expensive;limited to 
laboratory setting



“Objective methods”

Vanheesa,L et al. EJCP 2005

PA=Physical Activity
EE=energy expenditure

Assessment
method

Advantages Disadvantages

Pedometers 

Lightweight, portable 
around waist; simple and 
inexpensive; free living 

conditions

No recording of
horizontal or upper-body 
movements; only total 

(daily) PA

Accelerometers See pedometer See pedometer

Heart rate 
monitoring 

Lightweight and portable;  
directly related to 

physiological response to 
a PA

Measurement of EE, not 
of PA; not suited for very 

low-intensity



Assessment 
method

Advantages Disadvantages

Questionnaires 

Applicable in 
epidemiological studies;

Valid for gross 
classification of PA level 

for a population (e.g., low, 
moderate, highly active)

Limited validity; no 
detailed information of 

PA; depends on 
subject’s memory, 
Not suited for PA 

assessment at the 
individual level

“Subjective methods”

Vanheesa,L et al. EJCP 2005

PA=Physical Activity
EE=energy expenditure
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PHYSICAL ACTIVITY 
QUESTIONNAIRE 

Abbr. Total
items

Admin. 
mode

Studies 
on 

validity
Year

Target 
group 

(in years)

Yale Physical Activity Survey YPAS 36 SA Cr.V 1988 60 to 86 

Baecke modified physical 
activity questionnaire for the 

elderly 

Baecke
modif.

12 SA Cr.V 1991 63 to 80 

PHYSICAL ACTIVITY 
SCALE FOR THE 

ELDERLY 
PASE 19 SA Cr.V 1993 65 and + 

Community Healthy 
Activities Model Program for 

Seniors
CHAMPS 41 SA n.s. 2001 65 to 90 

Stanford Brief Activity 
Survey 

SBAS 10 n.s. Cr.V 2006 60 to 69 

Characteristics of included physical activity 
questionnaires for the elderly

Eckert KG & Lange MA,  BMC Public Health 2015
SA:Self-administered 
Cr.V.: Criterion Validity



Physical Activity 
Questionnaire 

Abbr. K
2nd level

CI
(95%)

K
3rd level

CI
(95%)

Baecke modified physical 
activity questionnaire for 

the elderly 

Baecke
modif.

0.651 0.410-0.891 0.603 0.383-0.823

Community Healthy 
Activities Model Program 

for Seniors
CHAMPS 0.736 0.606-0.867 0.625 0.496-0.754

PHYSICAL ACTIVITY 
SCALE FOR THE 

ELDERLY 
PASE 0.777 0.631-0.923 0.596 0.450-0.741

Stanford Brief Activity 
Survey 

SBAS 0.836 0.717-0.955 0.649 0.507-0.791

Yale Physical Activity 
Survey

YPAS 0.787 0.656-0.981 0.612 0.478-0.747

Estimated K coefficient confidence intervals (CI) 
at the 2 nd (walking) and 3 rd (long distance) levels of coding

Eckert KG & Lange MA,  BMC Public Health 2015



Most linked ICF codes (98.8%) were related to: 
- levels mobility (d4)
- domestic life (d6)
- major life areas (d8)
- community, social and civic life (d9).

The International Classification of 
Functioning, Disability and Health (ICF)

World Health Organization (WHO). International Classification of 
Functioning, Disability and Health: ICF. Geneva: World Health 
Organization; 2001

Only PASE out of elderly  questionnaires
contain items referring to all four domains!!
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PASE components 

Washburn RA et al. J Clin Epidemiol 1999



Relationships between PASE components and 
indicators of physical activity

Washburn RA et al. J Clin Epidemiol 1993

PASE



Contribution to total PASE Score by PASE components  

Washburn RA et al. J Clin Epidemiol 1999



Distribution of PASE scores in a general population
age 65-100 yr.

Washburn RA et al. J Clin Epidemiol 1993

65 - 125 



Mean PASE score for men and women by age

Washburn RA et al. J Clin Epidemiol 1993

90



Correlations between PASE scores and validation 
measures for all participants and for gender subgro ups

Washburn RA et al. J Clin Epidemiol 1999



Ordinary least squares regression of PASE scores on  
socio -demographic factors and comorbidity

Washburn RA et al. J Clin Epidemiol 1999



Validity correlations by age group in muscle streng th

Washburn RA et al. J Clin Epidemiol 1993







PASE
(PHYSICAL ACTIVITY SCALE FOR THE ELDERLY)

(riferita ad una settimana prima del ricovero)

1. ATTIVITA’ RICREAZIONALI 
DEL TEMPO LIBERO

Ore/die (Q) Giorni/settimana QxG/7
Peso 

Item (I)
Punteggio:
QxG/7 x I

Per quante ore al giorno cammina o va in 
bicicletta?

0.5 6 0.5 20 10

Pratica attività sportive? 
Se si quali e per quante ore al giorno?
1) Cyclette, andare a caccia, bocce 0 0 0 21 0

2) Ginnastica, nuoto 0 0 0 23 0

3) Tennis, calcio, basket, sci, altro 0 0 0 23 0

Esegue esercizi in palestra? 30 0

2. ATTIVITA’ DOMESTICHE PARTECIPAZIONE
Peso

Item (I)
Punteggio :

SI x I
Esegue un lavoro che richiede di stare in 
piedi o camminare?

SI 21 21

Esegue lavori casalinghi quali lavare piatti, 
spolverare, spesa?

Si 25 25

Esegue lavori casalinghi quali lavare 
indumenti, pavimenti, pulire tappeti?

SI/NO 25 0

Esegue riparazioni domestiche? SI/NO 30 0

Lavora nei campi? SI/NO 36 0

Esegue lavori di giardinaggio? SI/NO 20 0
Si prende cura di qualcuno? SI 35 35

TOTALE 91
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Death in elderly patients with and without preinfar ction 
angina and according to the quartiles of physical a ctivity 

(PASE)

Abete P et al, JACC 2001



Death, in elderly patients with and without preinfa rction 
angina according to the quartiles of physical activ ity 

(PASE)

Abete P et al, JACC 2001
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J Geriatr Phys Ther 2017



Curcio F et al., J Geriatric Physical Therapy 2017

Muscle mass and strength stratified by Physical
Activity Scale for the Elderly (PASE) in

non institutionalized elderly people





Cox regression analysis of Physical Activity Scale for 
the Elderly (PASE) score stratified in tertiles (A)  and as 
a dummy variable (0–15 vs. 16–75) and (0–15 vs.>75)  

(B) on mortality (A)

Cacciatore  F et al., ESC EJCP 2018



Physical Therapy, 2015;95:86-94
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• Physical activity is actually used as a drug in order to
antagonize diseases and aging

• The assessment of physical activity is difficult,
especially at advancing age

• Among questionnnaires, Physical Activity Scale for
the Elderly (PASE) seems to be the more
appropriate, also in clinical practice

• PASE has been validated and utilized in several
national and international studies with good result.

Take home messages


