
KNOWLEDGE AND UNDERSTANDING OF

PHYSICAL ACTIVITY RECOMMENDATIONS



GETTING STARTED: DISCUSSING CONCEPTS AND PRIORITIES

How would you define 
Physical Activity?

What are/have been your 
best experiences with 
physical activity and sport 
and the worst ones? Why?



A KEY-STATEMENT

Health is an 
educational fact

… and promoting active living 
in people at all ages is, before 
all, an educational challenge
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CONTENTS

1) Health, physical activity and sedentary 
behaviours: the evidences

2) In search of  definitions and meanings

3) What activity and how much practicing

4) Conclusion: from knowledge to practice
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PART 1
Health, PA and sedentary 

behaviours

A. Carraro 2022-2023 5



6

IT IS A MATTER OF PRIORITIES AND CHOICES, A SONG
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TI FA STARE BENE, Caparezza
Ehi! Ho bisogno almeno di un motivo che 
mi faccia stare bene
Sono stufo dei drammi in tele, delle 
lamentele, delle star in depre
Del nero lutto di chi non ha niente a parte 
avere tutto …

Con le mani sporche fai le macchie nere
Vola sulle scope come fan le streghe
Devi fare ciò che ti fa stare
Devi fare ciò che ti fa stare bene
Soffia nelle bolle con le guance piene
E disegna smorfie sulle facce serie
…
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... A SONG

I need at least one reason to feel 
good!
You have to do what makes you 
feel good!
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1. Health & Physical Activity
2. Sedentary lifestyle
3. Benefits of physical exercise
4. Children and physical activity



Physical activity and health, why?
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PA & Health: the volume of research

213 papers in peer reviewed journals in 1980
912 in 1990

2.593 in 2000
8.886 in 2010

33.057 in 2021

1980 1990 2000

2010

2022



“HEALTH is a state of 
complete physical, mental 
and social wellbeing and 
not merely the absence of 
disease or infirmity.”
(WHO, 1948)
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Adapted from Dahlgren & Whitehead, 1993

THE SOCIO-ECOLOGICAL MODEL OF HEALTH

12

• Physical activity
• Nutrition
• Media consumption
• Control/reduction of risk 

factors

Social 
capital

https://www.youtube.co
m/watch?v=f495YKIfuaw

https://www.youtube.com/watch?v=f495YKIfuaw


THE SOCIO-ECOLOGICAL MODEL OF HEALTH BY SALLIS & BAUMAN

[Sallis & Bauman,2012]
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1. Health & Physical Activity

2.Sedentary lifestyle
3. Benefits of physical exercise
4. Children and physical activity



ACTIVE

SEDENTARY
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PHYSICAL INACTIVITY IN ADOLESCENTS
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PA worldwide inequalities

Nature, 2017

Smartphone data from over 68 million days of activity by 717,527 individuals in 111 
countries across the world



PA worldwide inequalities (2)
The average number of steps/day recorded was 4.961, with inequality in how activity
is distributed within countries (in Italy the average value was 5.296 steps/day) and
within men and women (with women moving significantly less than men do).



Our society moves too little!

 The recommended quantity is 10.000 steps/day, about 
double of the calculated averages in Italy!

 It has been calculated that at age 12 the boys and girls, on 
average, are sedentary for approx. 7 and 7.3 hours per day 
respectively, and sedentary behaviour increases 
continuously with age.

 This results in increased risk for the development of non-
communicable diseases and reduced life expectancy. So 
that the promotion of physical activity and the reduction 
of sedentary behaviour has become one of the key 
priorities for international health agencies, such as WHO, 
CDC, EC.
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 About half the population is not sufficiently 
physically active;

 1 in 2 people who starts an exercise programme
drops it after 3-6 months.
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Weight  (Kg)
----------------
Stature (m2)

BMI =
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BMI Nutritional status

< 18.5 Underweight

18.5 - 24.9 Normal weight

25.0 - 29.9 Overweight

30.0 - 34.9 Obesity class I

35.0 - 39.9 Obesity class II

≥ 40 Obesity class III
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BMI
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Waist
circumference risk 
area:
88 cm women
102 cm men
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Waist circumference



14      16      18       20       22      24      26     28       30      32      34      36       38     40       42 44

po
pu

la
tio

n

BMI = kg/m2

∼1960
mediana 21 kg/m2

2015
26 kg/m2

2040
30 kg/m2

major obesityobesityoverweightunderweight normal weight

Bild einfügen

The overweight society
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Obesity trends* in adults in the U.S.
BRFSS (Behavioral Risk Factor Surveillance System), 1985

(*BMI ≥30)

No Data           <10%          10%–14%
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No Data           <10%          10%–14%
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BRFSS, 1988
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No Data           <10%          10%–14% 15%–19% 
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BRFSS, 1991
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No Data           <10%          10%–14% 15%–19% 
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BRFSS, 1995
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No Data          <10%           10%–14% 15%–19%          ≥20%
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BRFSS, 1998



No Data          <10%           10%–14% 15%–19%          ≥20%
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BRFSS, 2000



No Data          <10%           10%–14% 15%–19%           20%–24%        ≥25%
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BRFSS, 2002



No Data          <10%           10%–14% 15%–19%           20%–24%        ≥25%
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BRFSS, 2004



No Data          <10%           10%–14% 15%–19%           20%–24%          25%–29%           ≥30%

32

BRFSS, 2006
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BRFSS, 2016

Prevalence of Self-Reported Obesity Among U.S. Adults by State and Territory.
Prevalence estimates reflect BRFSS methodological changes started in 2011. These estimates 
should not be compared to prevalence estimates before 2011.
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The ideal gym?
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The ideal sport!
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Not only humans!
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1. Health & Physical Activity
2. Sedentary lifestyle

3.Benefits of physical exercise
4. Children and physical activity



It has long been established by health 

authorities that physical activity is a key 

element of a healthy lifestyle.

Many systematic reviews indicate that 

a sedentary lifestyle leads to at least 

doubling the risk of developing serious 

chronic diseases and premature death.
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HEALTHY LIFE EXPECTANCY IN EUROPE

39A. Carraro 2022-2023
OECD, 2020



HEALTHY LIFE EXPECTANCY IN EUROPE
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HEALTHY LIFE EXPECTANCY IN EUROPE
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Italy
Men = 67.2 years
Women = 68.7 years



The main benefits of exercise

42

Musculoskeletal
Muscular strength and endurance 
Bone mass

Obesity
Sustained weight loss 

Cardiovascular
Hypertension
Improvement of blood lipids
VO2 max
Maximum cardiac output 
Resting and sub-maximal heart rate
Peripheral oxygen extraction

Endrocrine
Increased glucose tolerance 

Emotional
Increased sense of well-being

Neurological
Increased balance and coordination
Pain threshold

Elderly people
Increased margin of safety 
Functional capacity 

Women
Pre-menstrual syndrome
Symptoms of endometriosis
Decreased effort in travail

People with disability
Quality of life
VO2 max
Medical complications (possible) 
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AF influences cognitive functions and 
supports brain structures.

Exercise brings obvious changes in the 
structure and function of the brain.

There is evidence at molecular, cellular, 
behavioural and systemic levels that 
practising AF brings cognitive benefits.

This evidence underlines the 
importance of promoting AF throughout 
the life course also to prevent and 
counteract cognitive and neurological 
decline.

43

Physical activity and cognitive functions
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Physical activity and memory

A. Carraro 2022-2023

“Exercise during youth 
increases memory 
accuracy later in life”

(Shevtsova et al., 2017)
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1. Health & Physical Activity
2. Sedentary lifestyle
3. Benefits of physical exercise

4.Children and physical activity



Many health-impairing behaviours that 
can lead to adult diseases and premature 
death risks, such as poor dietary habits 
and lack of physical activity, originate in 
childhood.

Education is essential to counteract these 
phenomena and schools must play a 
central role in promoting active lifestyles.
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THE CONSEQUENCES OF INACTIVITY: EUROPE
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THE CONSEQUENCES OF INACTIVITY



One in three young people do not engage in vigorous daily physical 
activity
Less than 30% exercise daily
It is estimated that children spend more time in front of the TV than 
in school in one year.

51

In Italy:
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PA recommendations, a synthesis in 3 slides:
0-5 years old children:

 Infants (0-12 months) physical activity particularly supervised interactive floor-
based play in safe environments is encouraged from birth.

 Toddlers (aged 1-2 years) spend at least 180 minutes in a variety of physical 
activities, including energetic play, spread throughout the day. More is better.

 Pre-schoolers (aged 3-5 years) spend at least 180 minutes in a variety of 
physical activities, of which at least 60 minutes is energetic play, spread 
throughout the day. More is better.
Children younger than 2 years do not have any sedentary screen time.
Children aged 2-5 years have no more than 1 hour of sedentary screen 

time. Less is better.
Infants, toddlers and pre-schoolers engage in pursuits such as reading, 

singing, puzzles and storytelling with a caregiver when they are sedentary.
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 should accumulate at least 60 
minutes of MVPA daily;

 physical activity of amounts 
greater than 60 minutes daily will 
provide additional health benefits;

 should include activities that 
strengthen muscle and bone, at 
least 3 times per week.

A. Carraro 2022-2023 53

Children and adolescents aged 5-17 years:



Young people at school age should 

participate daily in 60 minutes or 

more of moderate to vigorous PA 

that is developmentally 

appropriate, fun and includes a 

variety of activities.
(Strong et al., Journal of Pediatrics, 2005)
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We have never had as 
many children and 
young people involved 
in sport as we do today, 

but ...



... being involved in sport is not enough to pay 
compensation to the increase in sedentariness in 

daily life



Little movement in EF lessons

Hollis et al. (2017) reviewed 25 papers 
published between 2005 and 2014 
concerning the quantitative study of time 
spent in MVPA during EF lessons by 
secondary school students in seven 
countries (no Italy).
On average, students spent 40.5% of 
their lessons on MVPA (48.6% in middle 
school, 35.9% in high school), 
significantly below the recommended 
minimum: 50% of the time according to 
CDC and UK Associations for PE.

"Do students move enough during physical education lessons?“
“Is physical education able to significantly promote health through the physical 
activity offered during curricular lessons?”
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PART 2
In search of  definitions and 

meanings
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?

Attività fisica

Scienze dello sport

Scienze del movimento umano

Chinesiologia

Educazione fisica
Sport ed esercizio

Physical activity Human movement science

Kinesiology

Physical education
Sport and  exercise science

Sport science

SCIENZE MOTORIE

Sociomotricità

Sociomotricité

Psicomotricità

Attività motorie ricreative

Scienza del movimento

Leisure study

Psicomotricité

Movement science/kinetics

Chinantropologia

Kinanthropology

CLOUDY WITH A CHANCE OF … 
NAMES
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WHAT IS PHYSICAL ACTIVITY?

Body movements 
produced by the 
contraction of 
skeletal muscles 
that substantially 
increase energy 
expenditure

[Caspersen, Powell & Christenson, 1985]

Intentional, 
voluntary 

movements 
directed towards 
the achievement 
of an identifiable 

goal
[Newell, 1990]
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All movements, voluntary and involuntary, performed by human beings

Definition too wide

Voluntary movements performed intentionally to achieve a goal in 
sport, exercise or any other sphere of life

Technical definition of physical activity

Voluntary movements performed intentionally to achieve goals 
that are part of the exercise or sport

Definition too narrow

Voluntary movement performed intentionally for 
specific purposes, which essentially requires energy 

expenditure

Definition too narrow

[Adapted from Hoffman, 2005]

WHAT IS PHYSICAL ACTIVITY?
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regulated by specific programs
compulsory in the curriculum
there are evaluation assessments
no additional costs
can also include extracurricular activities
is generally learner-centred (process-
oriented rather than product-oriented)

PHYSICAL EDUCATION
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physical activity with competitive 
elements
amateur or professional
presupposes costs
it requires, in addition to the 
athletes, the involvement of other 
people and specific organizational 
structures
participants are involved or 
excluded depending on their level 
of ability 
there are usually spectators

SPORT
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different motivations for participation
generally non-competitive physical activities
no organisational structures are necessary
level of performance not important, no remuneration, 
regular or occasional attendance
no spectators

LEISURE-TIME PHYSICAL 
ACTIVITIES

64



SPORT includes all forms of 
physical activity that through 
spontaneous or organized 
participation aim to improve 
physical fitness and mental 
well-being, create social 
relationships or achieve 
results in competitions at all 
levels. 

Article 2 of the European Charter for Sport (1992)

65



PHYSICAL EXERCISE is a 
category within physical activity 
quantified by volume, intensity 
and frequency, in which 
movements are structured in a 
repetitive manner to improve 
or maintain one or more 
components of fitness.

The definition of EXERCISE
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What is Exercise?

Three metaphors to represent exercise:
 Exercise is medicine®
 Exercise is more than a medicine; it is a vaccine!
 Exercise is recreation, not medicine



Exercise is medicine …

Exercise is Medicine® (EIM) is a global health initiative managed by the 
American College of Sports Medicine (ACSM), focused on encouraging 
primary care physicians and other health care providers to include PA 
when designing treatment plans for patients and referring their patients 
to EIM Credentialed Exercise Programs and Exercise Professionals. 

EIM is committed to the belief that PA is integral in the prevention and 
treatments of diseases and should be regularly assessed and “treated” as 
part of all healthcare.



Exercise Is Medicine
(ACSM)

 American College of Sports Medicine (ACSM) initiative launched in 2007.
 It stems from the need to implement strategies aimed at increasing the level of physical activity in the population, with the aim 

of reducing physical inactivity and the resulting morbidity and mortality
 Currently present in 39 countries.
 EIM also aims to improve the role of health professionals and the health care system as a whole to promote physical activity in 

individuals [patients] and communities.
 EIM's vision is to make physical activity an important part of disease prevention and treatment protocols.
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Example: T2DM & exercise

 It is well established that participation in regular physical activity (PA) improves blood 
glucose control and can prevent or delay T2DM

 Although PA is a key element in the prevention and management of T2DM, many with this 
chronic disease do not become or remain regularly active (ACSM, Joint Position Statement, 2010)

 Lifetime risk estimates suggest that one in three Americans born in 2000 or later will 
develop diabetes, but in high-risk ethnic populations, closer to 50% may develop it (Narayan et al., 

2003).

 The goal of treatment in type 2 diabetes mellitus (T2DM) is to achieve and maintain 
optimal blood glucose, lipid, and blood pressure levels to prevent or delay chronic 
complications of diabetes (American Diabetes Association, Standards of medical care in Diabetes, 2010).



E.I.M.

 Raise awareness of the fact that exercise is indeed a medicine;
 To make physical activity a standard question at each patient visit; 
 Helping physicians become more effective in counselling on physical 

activity;
 Bringing about policy changes in the public and private sectors that 

support physical activity in clinical settings;
 Encouraging physicians and health workers to be physically active.

To achieve these goals EIM wants:





Exercise is a vaccine

EXERCISE IS A VACCINE
(A. Chen, 2012)



Exercise is a vaccine

a PHARMA
 Individual
 individual responsibility
 ineffective administration
 poor physical education

a VACCINE
 Community
 social responsibility
 specific administration
 good quality physical education

OVERWEIGHT/OBESE CHILDREN PHYSICALLY EDUCATED CHILDREN

To counteract childhood obesity, physical activity can be considered:
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Exercise is Recreation …

EXERCISE IS RECREATION, 
NOT MEDICINE

(A. Smith, 2016)



Exercise is Recreation …

Andy Smith describes and reflects on the metaphor 
of exercise as recreation from a reflection on:
 the principles and processes for building a sports park 

based on the concept of recreation;
 a comparative analysis of the approach exercise is

recreation with NQAF (UK Department of Health 
National Quality Assurance Framework for Exercise 
Referral Systems).



 Principles according to which the park 
was built:
o integration with nature;
o offer of various activities;
o ease of access.

 Analysis conducted for the drafting of the 
work:
o collecting evidence [testimonies];
o think about evidence from a recreational point of view;
o distinguish;
o comparative analysis with NQAF.

Exercise is Recreation …



Exercise is Recreation …

 Culture created by an 
infrastructure based on the 
concept of RECREATION.

 Considering exercise only as 
medicine leads to ignoring the 
other forms it can take.

 Very often, institutions pay more 
attention to structures than to 
user experience.



Exercise is recreation, not medicine

The characteristics of the EXERCISE IS 
RECREATION metaphor are:
1) a focus on the experience of the user
2) the promotion of well-being
3) the importance of community
4) embracing inclusivity
5) sport
6) aesthetics
7) leisure time



Exercise and Fun

EXERCISE FOR HEALTH:
serious fun for the whole person?

(M. K. Nesti, 2016)



A critique of EIM

 Despite much evidence on the benefits of REGULAR physical 
exercise, there is still a progressive increase in sedentariness.

 Initiatives such as EIM

 too restrictive interpretation, scientific and 
epidemiological analysis of exercise not effective in 
significantly increasing physical activity levels in the 
population.

 There is still much to be done to define what exercise is 
and how it should be thought of/interpreted.



Exercise itself is not comfortable and the 
more intense it is, the less comfortable it is.

• Urbanization decrease in manual work and 
movement.

• Many individuals see exercise as a source of stress and 
unnecessary fatigue.



In addition to the physical benefits, physical activity provides 
psychological, spiritual and emotional benefits.

Comparing exercise and sport

SPORT:

 You practice for the pleasure of it, 
you do not seek external rewards 
(intrinsic motivation);

 There is a "game" component.

EXERCISE:

 Means of achieving an objective 
(extrinsic motivation);

 Linked to the concept of work, of 
routine.
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Game and Flow

Csikszentmihalyi introduced the concept of FLOW in 1975, similar to 
the concept of play, “flow” being a state of consciousness of 
complete immersion in an activity:

total involvement of the individual
intrinsic pleasure
focus on the objective
spontaneous and achievable
Fulfilling
It takes place in different areas of life



To conclude

• Calling exercise, a medicine is acceptable in a clinical or scientific context, unfortunately the EIM 
message does not seem to be very effective in communicating to people the importance of AF and 
increasing levels of practice.

«[…] although exercise is a medicine and beneficial for health, like most
medicines, it is best taken with a spoonful of sugar»

(Nesti, 2016, Exercise for Health: serious fun for the whole person?)

 Sport can help us to administer the medicine by incorporating the idea of play and flow into the 
concept of exercise (play & flow).

 For Nesti, the focus should not be so much on how to define exercise as on how to target efforts to 
increase levels of practice, and a good way to do this would be to relate exercise more closely to 
sport and consequently to play.



Can this be the Take-Home message

LET'S PLAY EXERCISE 
...

Can it be a 
strategy to get 
motionless 
people moving?



PART 3
What and how much 

practicing
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F.I.T.T.E. (ACSM)

Frequency
Intensity
Time/Duration
Type/Mode
ENJOYMENT
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A healthy lifestyle helps maintain the 
best physical and mental health over 
time.

PHYSICAL ACTIVITY

DIET (NUTRITION)
ELIMINATION/REDUCTION/
CONTROL OF RISK FACTORS

EDUCATION
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HOW MUCH PHYSICAL ACTIVITY FOR ADULTS?

timing, frequency (no. of sessions/week) and duration 
(min./session)
30-60 min/day of moderate to vogorous PA, on 5 or more days 
per week (ACSM, 1998, 2001)

some PA is better than no AF at all
participating in more than 150 min. of PA/week is associated with 
greater health benefits
an increase in intensity is associated with greater benefits
frequency seems to be less important than the accumulated 
quantity
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AT WHICH INTENSITY?

Intensity (share of energy expenditure, EE)
EE usually in Kcal per unit of time
As EE is related to body size, it is preferable to express it in METs.
PA moderate 3.0-4.9 METs, intense ≥ 5.0 METs

MET (metabolic equivalent) = the energy 
expended while sitting in a resting state, 
conventionally calculated as the energy 
required to burn 3.5 ml di O2 per Kg of 
body weight per minute

1 MET ~ 1 Kcal X Kg-1 X hr-1

91



92

INTENSITY OF EXERCISE



THE INTENSITY OF SOME PHYSICAL ACTIVITIES

TYPE OF ACTIVITY LEVEL MET EXAMPLES OF ACTIVITIES
Sedentary ≤ 1.5 Watching television

Talking on the phone
Working/playing on the computer (e.g. surfing the internet)
Sitting or lying down, reading
Playing cards or board games

Light > 1.5 sino a < 3.0 Light cleaning (e.g. dusting)
Cooking
Walking at a shopping pace (not shopping)
Playing static roles (e.g. goalkeeper)

Moderate ≥ 3.0 sino a ≤ 4.9 Slow dancing
Playing bowls, bowling
Heavy cleaning (e.g. washing windows)
Taking stairs downhill

Vigorous ≥ 5.0 sino a ≤ 6.9 Many gardening activities
Golf
Climbing
Canoeing, kayaking

Very vigorous ≥ 7.0 Running > 8 Km/h
Swimming (swimming in a pool)
Playing football
Playing basketball, and other team sports
Climbing stairs
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LA “CALL TO ACTION” DELL’UNESCO (2015)



LA “CALL TO ACTION” DELL’UNESCO



LE RACCOMANDAZIONI PER L’AF DEI GIOVANI

WHO, 2010



LE RACCOMANDAZIONI DELL’OMS PER L’AF 2020

WHO, 2020



LE RACCOMANDAZIONI DELL’OMS PER L’AF 2020

WHO, 2020



LE RACCOMANDAZIONI DELL’OMS PER L’AF 2020

WHO, 2020



LE RACCOMANDAZIONI PER L’AF

CDC, 2018



LE RACCOMANDAZIONI PER L’AF

CANADA, 2018



LE RACCOMANDAZIONI PER L’AF

AUSTRALIA, 2014



LE RACCOMANDAZIONI PER L’AF

EU, 2008



LE RACCOMANDAZIONI PER L’AF

GERMANY, 2016



UNA REVIEW

Parrish et al. International Journal of 
Behavioral Nutrition and Physical Activity 

(2020) 17:16



La Physical Literacy … in Google e Wikipedia

La Physical Literacy è una fondamentale e preziosa 
capacità umana che può essere descritta come una 
disposizione acquisita dagli individui che comprendono 
la motivazione, la fiducia, la competenza fisica, la 
conoscenza e le ragioni che stanno alla base dell’attività 
fisica intenzionale come parte integrante del loro stile di 
vita.



La Physical Literacy in immagini



La Physical Literacy in immagini



La Physical Literacy in immagini … e video

https://www.youtube.com/watch?v=0
0Htx7vh6Go

https://www.sportaus.gov.au/physical
_literacy

https://www.youtube.com/watch?v=00Htx7vh6Go
https://www.sportaus.gov.au/physical_literacy


La definizione ufficiale (quella più usata)

“… the motivation, confidence, physical 
competence, knowledge and 
understanding to value and take 
responsibility for engagement in 
physical activities for life.”
[Margaret Whitehead, 2013]



… ma non è semplice definire la PL



Tre recenti review (1)



Tre recenti review (2)



Tre recenti review (3)



ISPAH Eight investments …



ISPAH Eight investments …



WHO Active



WHO Active – Schools Toolkit



To CONCLUDE,
six key-words for MOVING

to action
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SIX KEYWORDS (1)

MONITORING



SIX KEYWORDS (2)

TAILORING
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SIX KEYWORDS (2)

AUTONOMY
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INTRINSIC MOTIVATION

SIX KEYWORDS (3)
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SIX KEYWORDS (4)

PLEASURE, enjoyment
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NETWORKING (the social network)

SIX KEYWORDS (5)
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