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1. Rationale

A. Physical exercise and longevity
B. Fundamental knowledge for translation to children and
adolescents

2. - Consensus questions
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Figure 1. Percentages of time spent in each of the activities or body
positions in healthy subjects and patients with chronic obstructive pul-
monary disease (COPD) during the day. Others = cycling or undeter-

mined activity (2% in healthy elderdy subjects and 3% in patients with
COPD).

Pittaet al 2005



Television isinactivity and (i1s) mortality

6 yearsand younger: 2 hours
per day in front of the TV

Adolescents: time spent
watching television represents
the single greatest source of
physical inactivity, second only

to sleep.

Dietz WH, 1991






Budhia Singh,
marathon prodigy

.h.‘
. L



Fauja Singh, 101, finally retires from

marathon running




Why exercise/physical activity Is
beneficial ?

Because

It forces the energy demand leading to
beneficial plasticity




How physical exercise is beneficial

Performance

M. Fluck, 2006
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Be careful!

o Physical activity level I1s the maor
determinant of EE in all ages

 From 262 kcal/d (elderly dement) a
6333 kcal/d (professional cyclistsin
Tour de France)
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Fundamental knowledge for translation

+ ATP turnover - 1tAMP:ATP -

AMPK = NRF-1,MEF2, HDACs,
PGC-1la

—mitochondrial biogenesis and protein
synthesis blockade

In physiological conditions 6 weeks of
endurance exercise almost duplicate the
mithocondrial content in‘all types muscle

fibres
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Redox balance —~ 1+ NAD+:NADH
5 Sirtuins — p53, FOXO,
PGC-1a

— Oxydative capacity

Acutelow load and recovery
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t Intracelular- Calcium—
CaMKs- CREB, HDAC, SRF

- glucose and lipids transportation

Bouts repetition
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METSs (metabolic equivalents) are used to.express the
energy costs of different physical activities being multiples
of resting energy consumption

The Number of METs Depends on Ex
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“The continuous risk curves for the associations between total physical activity and
breast cancer, colon cancer, diabetes, ischemic heart disease, and ischemic stroke
show that although the risks of these diseases decrease with increasing level of
total activity, most health gains occur at relatively lower levels of activity (up to
3000-4000 MET minutes/week), with diminishing returns at higher levels of activity”
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Purpose of this Website )

This sit= is designed to provic®.the bpdated 20 1T Adut Compendium of Priysical Actvities and addiional
resorces. The 2011 update idenfifies and updates MET todes that have pubBahed avidence 1o support the
values. In addition, new codes fiwe been added o rellect the growing body of knowledge and popular activilties

Forelgn Language Translatione: Foreign languages ranslations of the 2011 Compendum can be found unded
it "Cofigendiy’ tab at the top of the page. The Compendium is curmenthy gvaliabie in 7 languages:

[Enghish _ French | Japanese " Turkish
[Spanish  |makan  [Crwnese uma-_J

‘Webazite Search Tips Enter keywords info the search box found on fhe upger right hand comer of the page
Thiz will search and retusm results from the entine ite including PLE fes. Oftentimes keywords are found on
mufiple pages (a.g., tacior can be found on Lawn & Garden, Occugation, and Transpariation). Once you have
selecied aspecific page. use CTRL + F 10 bring up another search box. that will seasch the entened keyword only
on thit page

New Activity Updates & new pags has been crealed 1o provide new imformation pbott activitess that wene nol
pubishied i the 2011 Compendium. These activities can be found on this Activity Ciitegornies page

History

The Adull Compendium of Physical Activites wos Seveloped for 122 in epidemicioge studies (o standardize the
aasignment of MET intenaities in physical acthty guestionntiaires. Dr. Bill Haskedl from Stanford Univesaty
conceptualiced the Adult Campandium and developst s prototype for the document. The Adull Compendium was
used first in the Survey of Activity, Fiiness, and Exergss (SAFE study - 1587 1o 1963) to code and soore plvysical
activity records. Since then, the Compendium T been used 0 studies woridwice 1o assgn intensity unite to
physical activity quesionnaires and io deselop innovaiive wirys 10 assess energy expenditure in physical acthity
studies. version 1 of the Adull Compendium was publishedn 1993 An updated version was published in 2000
Refarancas fof the publicalions ore balow

Deafinition of Terma i.:ud in the Adult €

MET - The raBio of the work metabolic rale fo the resting metabolic rate. One MET in
defina as 1 mmmmmﬂmwmw the anengy cost of Sng Quislly A MET slss is defined as
axygen uptake in plfkg/mm with one MET equal to the cxygen coat of sifting quistly, equvalant to 3.5 mikg/min.

S Dupt Code: Adult Compendium actnibes are ciassified by & S-Ogit code thal identifiss the calegory (heading) as
the first 2 dgits and type (description) of achivity as the inat three digitn. Exampie

Code Heading Descriplion
010100 OF - Bicyding 010 - Bicycling, = 10 mph, bicycling t work or for pleasare {Taylor code 115)



“The values in the Compendium do

not estimate the ener gy cost of physical
activityan-individualsin waysthat
account for differencesin body mass,
adiposity, age, sex, efficiency.of
movement, geogr aphic and
enhvironmental conditionsin which the
activities are

performed.”



Physical activity and risk of disease: dose responseis
unkonwn in children and adolescents
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etner o al BMC Puidic Heglth 2013 13855
ot/ A b e arveat oo T - 245800 3895

EMC

Public Health
RESEARCH ARTICLE : Open Access

Qbjectively determined physical activity levels of
prlmary school children in south-west Germany

rah Kettrer saniehbel’, Nanette Fischbach', Clemens Drenowat?’, Jlens Drslihvaugt®, Tamara Win
Bengamin '.'r."li and Jurgen f'l

808 sedentary < 1.5 METS

497 light activity 1.5-3 METS
128 moderate activity 3-6 METS
8 high intensity =6 METS



TheMETs values of the adult are not
applicable in childhood and juvenile
age as these are characterized by
higher basal metabolic rates per unit
of body mass compared to adults who
gradually decrease while the children
grow and mature




EPEDEMIOLOGY
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A Youth Compendium of Physical Activities:

Activity Codes and Metabolic Intensities
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METY Is apromising index

recently proposed to express the
metabolic equivalent in children
that requires further study in the

future



e (AF

Dietary Guidelines

for Americans oZOI

Ppte— O PO

H":" S.Lﬁ Be&rﬂ%ﬁst of Agriculture "'5‘ S | PP %{a
lﬁsq}aﬂﬁ'ﬂnmt of Health and Human Serwce§ s ead®

www.dietaryguidelines _qat-;-"' ana .
x> e

...children and adolescents at least 60 minutes of
moder ate to vigorous physical activity on most
days of the week, preferably daily.....



Fandumentil (cg running, _+ Actiite tha focusam having fun and

lloping, jumping, hoppingi? Mmhﬂnﬂhﬂ&mﬂaha" o

nhmmb%ﬂ‘%




AMERICAN ACADEMY OF PEDIATRICS

Committee on'Sports Medicine and Fitness and Committee on"School Health

Physical Fitness and Activity in Schools

ABSTRACT. Schools are in a uniquely favorable posi-
tion to increase physical activity and fitness among their
students. This policy statement reatfirms the American

Academy of Pediatrics’ support for the efforts of schools
to include increased physical activity in the curriculum,
suggests. ways in which schools can meet their goals in
physical fitness, and encourages pediatricians to otfer
their assistance. The recommendations in this statement
are consistent with those published in 1997 by the Cen-
ters for Disease Control and Prevention.!



1. -~ Consensus guestions



Tema O: Definizione di attivitafisica,
esercizio fisico e sport

Tema 1: Ricadute sulla salute fisica

Tema 2: Benefici psicologicl e ricadute
sulle funzioni cognitive

Tema 3: Ricadute pedagogiche e
sull’inclusione sociale



Tema O: Definizione di attivitafisica,
esercizio fisico e sport

conclusioni preliminari:

Attivita fisica e un termine generico che comprende sia le forme

strutturate che non strutturate di attivitaricreative, di trasporto, domestiche e
lavorative. L'attivita fisica comporta un movimento del corpo che aumentail
dispendio. energetico rispetto al  riposo. Infatti Pattivita fisica, Spesso
caratterizzata, in termini di intensita, da moderata a vigorosa, determina la
guota percentualmente maggiore del dispendio energetico totale in ogni

fasciadi eta, con estrema variabilitain eta giovanile.



Tema O: Definizione di attivitafisica,
esercizio fisico e sport

conclusioni preliminari:

| 'esercizio fISICO & definito come un sottoinsieme di attivita

fisiche strutturate che sono piu specificamente progettate per migliorare la
forma cardiorespiratoria, la funzione cognitiva, I'equilibrio della flessibilita,
laforzae/ o il potere. Questa affermazione presenta il consenso sugli effetti
dell'attivita fisica sulla forma, la salute, il funzionamento cognitivo, la
capacita funzionale, I'impegno, la motivazione, il benessere psicologico e
I'inclusione sociale degli adulti piu anziani. Copre anche il consenso sulle
strategie di implementazione dell'attivita fisica.



Tema O: Definizione di attivitafisica,
esercizio fisico e sport

conclusioni preliminari:

Con il termine SpOI’t s indicano tutte le discipline fisiche in tutte le sue

forme e fini, einoltre fariferimento pure atutto cio che riconduce allo sport,
ad esempio |'abbigliamento. Lo Sport € un fenomeno sociale ed economico
d’importanza crescente che contribuisce in modo significativo agli obiettivi
strategici di solidarieta e prosperita perseguiti dall’Unione europea, € fonte
di valori importanti come lo spirito di gruppo, la solidarieta, latolleranzae
la correttezza e contribuisce cosi allo sviluppo e alla realizzazione personali,
aiutando in tal modo arafforzare la cittadinanza attiva.



Tema 2: Benefici psicologici e ricadute sulle
funzioni cognitiveconclusioni preliminarti:

a

Sono necessari lavori sperimentali pit accurati per dimostrare con
chiarezza che I’introduzione dell’esercizio fisico possa avere un effetto
preventivo sullo sviluppo di sintomi di disagio mentale nel giovani.

Allo stato attuale delle conoscenze non e possibile definire una
relazione causal e e un nesso temporale fra attivitafisica, partecipazione
sportiva e benessere psicologico.

L attivita fisicae in grado di ridurre i sintomi-depressivi-e I’ansia e
aspetti sintornatici della bulimia nervosa

Allo stato attuale delle conoscenze non e possibile definire una
relazione causale e un nesso temporale fra attivitafisicae
funzionamento cognitivo nel bambino e nel giovane.

Allo stato attuale delle conoscenze non e possibile definire una
relazione chiara tra livello di intensita e durata dell’attivita fisica, e
rendimento scolastico

(Hagel 2016, Motl 2004, Crews 2004, Wiles 2012, Sibold 2015, Biddle 2011, Parfitt 2009, Badura2015, Ekeland 2004, Donaldson 2006, Eime 2013, Carter 2016, Cerrillo
2015, Sundgot and Borgen 2002, Blakemore 2003, Hillman 2005, M aeda 2004, Biddle 2011, Chang 2013, Hillman 2009, Palmer 2013, VVanhelst 2016, Webster 2015, Zach
2015, Coe 2006, Coe 2013, Tyler 2019, Santos 2016)



Future directions:

Consensus on theme 1 and 3.
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SPECIAL RERORET

Physical Activity:
An Underestimated Investment in Human Capital?

Richard Bailey, Charles Hillman, Shawn Arent, and Albert Petitpas

| risultati dell'attivita fisica possano essere definiti come "capitali”
differenziali che rappresentano investimenti in attivita specifiche del
dominio: emotivo, finanziario, individuale, intellettuale, fisico e
sociale:

Questi 1nvestimenti,se fatti all'inizio del corso della
Vvita, possono produrre ricompense significative,
nell'eta evol utiva, adulta ed anziana.



