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All cause mortality hazard ratio
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Total volume of physical activity, irrespective of intensity, is associated

with a substantially reduced risk of death
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Physical Inactivity

Prevalence

35%

26%

Smoking Inactivity

Hazard ratio PAR Global deaths per year
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Figure: Comparison of global burden between smoking and physical inactivity

Prevalence of smoking,

population attributable risk (PAR), and global deaths for smoking were obtained from

WHO." Hazard ratio for all-cause mortality of smoking was obtained from meta-analysis studies.™ All inactivity
data were obtained from Lee and colleagues ®

Pang Wen, Lancet 2012
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Prevalence Hazard ratio PAR Global deaths per year
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Figure: Comparison of global burden between smoking and physical inactivity

Prevalence of smoking, population attributable risk (PAR), and global deaths for smoking were obtained from
WHO." Hazard ratio for all-cause mortality of smoking was obtained from meta-analysis studies.™ All inactivity
data were obtained from Lee and colleagues ®

Pang Wen, Lancet 2012
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Every t11h/day = 1 T2D risk by 22% and MS by 39%

(Van der Berg 2016, Wijndaele 2017)

Effects HR (@5% CI Z Score P Value HR (35% Ch
Paoled sffects
Chutcome

All-cause mostality (13 studies) 1.240 (1.090-1.4103 1276 0.001 —m—
CVD morality (€ studies) 1.179 (1.106-1.257) 5.040 0.000 B
CVD incidence (2 studies) 1.142 (1.002-1.72%) 0523 0.53 ——
Cancer mortality (7 studes) 1.172 (1.108-1.247) 5.450 0.000 ]
Cancer incidence (7 shadies) 1.130 (1.052-1.213) 3378 0.001 B
Diabetes incidence (5 studies) 1.010 (1.642-2 211 B.377 0.000 —
Krapp—Harhung estimator 1.26 (1.03-1.55) S
Heterogeneity (17 = 00.62; P < 0.001; @ - 40.234)

T 1 1
a5 1 ]
Low Risk High Risk

An HR =1 suggests that high sadentary time is harmful. Diamonds indicate overall HRs with associated 5% Cls. CVD = cardiovascular disease;
HR = hazard ratio.

41 studies (29 000 to 800 000 participants/item)

Sedentary Behaviors

Biswas et al. Annals of Internal Medicine 2015
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‘.3 Check for updates

Are habitual runners physically inactive?

Timo Rantalainen @2, Arto J. Pesola ©°, Matthew Quittner?, Nicola D. Ridgers® and Daniel L. Belavy @

3School of Exercise and Nutrition Sciences, Institute for Physical Activity and Nutrition (IPAN), Deakin University, Geelong, Victoria, Australia;
bActive Life Lab, South-Eastern Finland University of Applied Sciences, Mikkeli, Finland

» Runners +40 km/week

» Runners 20 km/week

» Sedentary individuals



The weight of words
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LETTER TO THE EDITOR R Check for updates |

Inactive runners or sedentary active individuals?

» Runners 20 km/week = INACTIVES

» Similar levels of Sedentary time



Saunders et al.,, 2014
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Lancet 2016; 388: 1302-10
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1.4

1-2

Hazard ratio (95% Cl)

114

A N

60- 75 min MVPA/day attenuate but not eliminate
the risk in those who use screen >5h/day

Ulf Ekelund, Jostein Steene-Johannessen, Wendy | Brown, Morten Wang Fagerland, Neville Owen, Kenneth E Powell, Adrian Bauman, I-Min Lee,

for the Lancet Physical Activity Series 2 Executive Committe™ and the Lancet Sedentary Behaviour Working Group™

detrimental association of sitting time with mortality?
A harmonised meta-analysis of data from more than

1 million men and women

CrossMark

@ ® Does physical activity attenuate, or even eliminate, the

N a@ o Do e o A ) L@ g DB o o
EF FPF FEFFF FFFEF FIIEE
E)'ﬁxl ¥ 4 -.'{':' L 3 7 i - - 4 L 4 4 7
i i MR Ny
I i
[ —— o [ — v b — A i, — ’
=35-5 MET-hfweak 30 MET-h/week 16 MET-hjweek =2.5 MET-hjweek
60-75min/j 50-65min/j 25-35min/j 5min/j

AP intensité modérée



Physical activity
Physical inactivity
Sedentary behaviors
Physical fitness

\ 4

Public Health &
prevention

\ 4

Recommendations

Obesity
management



72\

2N\
8

/VVVWQA

SUOIIEPUIWIUWIOIOY



72\

2N\
8

/VVVWQA

SUOIIEPUIWIUIOIOY



Frequency Benefit

2 European Py z
< 12 months Supervised play Daily for 5-15 Supports brain development. Childhood ‘ % e Wr ;
Safe environments (e.g. 1min sessions. _ Obesity ; F B #
. . Builds strong bones and muscles. G ¢ S - _
tummy time. games with it ' 4 . wafl . :
A siblings to encourage Improves movement and co-ordination skills.
reaching, grasping. pulling Promotes social skills.
and pushing.)
1-5 years Supervised games At least Builds strong hearts, bones and muscles. | ) | | of
promoting reaching, 3hr/day I bal q dination skill nternational Journal o
® stretching, crawling, (short bouts of fiproves baiance and co-orcination Sis. E X E R C I S E S C I E N C E
running, kicking, throwing  10-20 minutes) Helps achieve and maintain a healthy weight.
- Invited Editorial
and catching Encourage self-confidence and independence. o o

Physical Activity and Physical Fitness in Pediatric Obesity: What
are the First Steps for Clinicians? Expert Conclusion from the 2016
ECOG Workshop

GRACE O'MALLEY??, SUSANNE  RING-DIMITRIOU??,  PAULINA
NOWICKA21112, ANDREA VANIA213, MARIE-LAURE FRELUT24, NATHALIE
FARPOUR-LAMBERT?3, DANIEL WEGHUBER?2¢7, and DAVID THIVEL28210

First recommended clinical steps:

1. Estimate PA level
2. |dentify barriers to PA and potential fitness
Impairments
3. Encourage the family to meet age-
appropriate PA guidelines
4. Refer the child for exercise-testing and
physiotherapy as appropriate

O’Malley G & Thivel D, 2016; ECOG EBook http://ebook.ecog-obesity.eu/
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BMJ 2015;350:h23 doi: 10.1136/bmj.h23 (Published 21 January 2015) Page 1 of 4

ANALYSIS

Global health agenda on non-communicable diseases:
has WHO set a smart goal for physical activity?

Philipe de Souto Barreto argues that, to reduce premature mortality, policies should focus on
getting fully inactive people to do a little physical activity rather than strive for the entire population
to meet current physical activity recommendations

Philipe de Souto Barreto researcher

W 260.0
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All-cause mortality reduction (%)
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—— Total
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Daily physical activity duration (min)
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Pang wen et al. Lancet 378:1244-53, 2011
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Lower PA level

Sedentariness
Physical Inactivity

Lean ‘

With OW/OB

Lower Physical Fitness

4

‘ | Perceived Exertion / | engagement

/ 1 drop out

Page et al., 2005, 1JO



ORIGINAL INVESTIGATION

Effect of Exercise on 24-Month Weight Loss
Maintenance in Overweight Women

John M. Jakicic, PhD; Bess H. Marcus, PhD; Wei Lang, PhD; Carol Janney, MS

201 women with overweight and obesity

Interventions: \ intake to 1,200 to
1,500 kcal/d and 7 PA based on dose
(1,000 or 2,000 kcal/wk) and intensity

(moderate or vigorous).

Jakicic et al. Arch int Med. 2008.



Obesity

Physical Activity Energy Expenditure and Total Daily
Energy Expenditure in Successful Weight Loss
Maintainers

Danielle M. Ostendor{ 12, Ann E. Caldwell?, Seth A. Creasy ©' 2 Zhaoxing Pan®, Kate Lyden®,
Audrey Bergouignan \=) 1235 Paal 5. MacLean®, Holly R. Wyart!, James O. Hill',
Edward [ Melanson®™%, and Vicioria A. Catenacei'?

Objective: The objective of this study was to compare physical activity energy expenditure (PAEE) and total
daily energy expenditure (TDEE) in successful weight loss maintainers (WLM) with normal weight controls
{NC) and controls with overweight/obesity (OC).

Methods: Participants were recruited in three groups: WLM (n =25, BMI 241 £ 2.3 kg/m? maintaining = 13.6-
kg weight loss for =1 year), NC (n=27, BMI 23.0+2.0 kg/m?; similar to current BMI of WLM), and OC (n=28,
BMI 34.3 + 4.8 kg/m?; similar to pre—weight loss BMI of WLM). TDEE was measured using the doubly labeled
water method. Resting energy expenditure (REE) was measured using indirect calorimetry. PAEE was cal-
culated as (TDEE-[0.1 x TDEE]- REE).

Results: PAEE in WLM (812 + 268 kcal/d, mean + SD) was significantly higher compared with that in both NC
(621 =285 kcal/d, P<0.01) and OC (637 =271 keal/d, P=0.02). As a result, TDEE in WLM (2,495 = 366 kcal/d)
was higher compared with that in NC (2,195£521 kcal/d, P=0.01) but was not significantly different from
that in OC (2,573 391 keal/d).

Conclusions: The high levels of PAEE and TDEE observed in individuals maintaining a substantial weight loss
(-26.2+9.8 kg maintained for 9.0£10.2 years) suggest that this group relies on high levels of energy
expended in physical activity to remain in energy balance (and avoid weight regain) at a reduced body weight.

Qpesty (2015) 27, 496-504. 0k10.1002/00Y.22373

. because of decreases in both resting cnergy expenditure (REE) and
Introduction physical activity (PA) energy expenditure (PAEE) that result primar-
Changes in energy expenditure that occur with weight loss have been  ily from the reduction in body mass (1). Some evidence suggests that
suggested 1o contribute 1o the propensity for weight regain after weight  substantial weight loss may also generate additional decreases in REE.
loss. Total daily enrgy expenditure (TDEE) declines with weight loss  and TDEE beyond that expected based on changes in body weight and/

! Depaniment of Medicine, Anschutz Health and Wellness Center, University of Colorado Anschutz Medical Campus, Aurora, Colorado, USA. Comespondence
Daniclle M. Ostendorf (danielle.ostendorf G ucdenver adu) * Depanment of Medicine, Division of Endocrinolozy, Metabolism, and Diabetzs, University of Colorado
Anschutz Medical Campus. Aurora. Colorado, USA * Depanment of Biostatistics and Informatics, University of Colorado Anschutz Medical Campus, Aurors,
Colorad, USA * KAL Research & Consulting, LLC, Demver, Colorado. USA 1 of Ecology, Physiology, and Ethology, Instimt Pluridisciplinaire
Haubert Curien, Strashour_ France & UMR 7178 Centre National de s Recherche Scieatifique, Strashourg, France * Department of Medicine, Division of Geriatric

cine, University of Colorado Asschutz Medical Campus, Aurora, Colorado, USA # Esstern Colorado Veterans Affairs Geriatric Research, Education, and
cal Conter, Demver, Cokorado, USA.
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‘See Commentary, pg. 381.
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Review

The Effects of Physical Activity and Diet Interventions
on Body Mass Index in Latin American Children and
Adolescents: A Systematic Review and Meta-Analysis
Andrés Godoy-Cumillaf 1, Paola Fuentes-Merino 1, Armando Diaz-Gonzalez 2,

Judith Jiménez-Diaz 3, Vicente Martinez-Vizcaino * 4,5,
and Ivan Cavero-Redondo 45

, Celia Alvarez-Bueno

2020;12(5):1378.
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RESEARCH ARTICLE

Effects of aerobic exercise and resistance
exercise on physical indexes and
cardiovascular risk factors in obese and
overweight school-age children: A systematic

review and meta-analysis

Tianhao Chen®'*, Jingxia Lin', Yuzhe Lin'#, Lin Xu', Dian Lu™, Fangping Li%,

Lihao Hou®*, Clare Chung Wah Yu@'#
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Are obstructive sleep apnea and sleep improved in response to
multidisciplinary weight loss interventions in youth with
obesity? A systematic review and meta-analysis
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Pediatric obesity and brain
functioning: the role of physical
activity — A novel and important
expert opinion of the European

Childhood Obesity Group.
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E, Caroli M, Boyland E, Weghuber D, Thivel D.

Obesity

Molecular  Brain structure and fuﬂcuon

Physical
activity

Q “‘fy

nnnnn

#

More and better
physical activity choices



Mayer et al., 1956 Taylor J, 1974



Oy

ol

.

Standing still
Light activity

B coecote sy

W Vigorows activity

80 100 %
Sedentary Behaviors, min/day MVPA, min/day
140
00
¥
160 1
[ L]
= = Bawri 4 = Eorys
3 - Garty 130 ' = Gl
‘ :-
=
P

el - Ter 1-3 g s gr rar



_S0a GiT i rmeans and 93% CF

—
—
—
—
—_—
- oo 2. o 200 - o0
- - -+

ENERGY INTAKE

Std diff in means and 95% Q1

R é
e e
—_—
——
MODERATE INTENSITY e
_
— —
—C—
HIGH INTENSITY _'o".-
i —
-4.00 -2.00 0.00 2.00 4.00
- +

ENERGY INTAKE

1JO; 2016 Obesity Reviews, 2019



Miguet et al., 2020 Miguet et al., 2019

Ueda et al., 2009 Hunschede, et al., 2019

CON Food CON Nen-Food EX Food EX Non-Foed

375V 3472 v 3.52 pv EE-ZIT

windows
N

=375V -3.52 pv -384uv

Mean amplitude (CPz-Pz-Poz) 410-510ms

CON_Food CON_Non-food EX_Food EX_MNon-food

Fearnbach et al., 2016 & 2017



ORIGINAL RESEARCH

Sedentary time has a stronger impact on metabolic health than
moderate to vigorous physical activity in adolescents with
obesity: a cross-sectional analysis of the Beta-JUDO study
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Association between Metabolic Syndrome Diagnosis and the
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Obesity: A Complementary Analysis of the Beta-JUDO Study
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Effects of multidisciplinary interventions on weight loss
and health outcomes in children and adolescents with

morbid obesity
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Summary

Objective:  Muorbed ohesicy is the fastest growing subcaregory of childbood
aheury, assocuied with an incressed health risk thar perseas inm sdulthood. There
15 a0 urgend need to develop mulnfscered inrervenmons thar cenger inaial and bong-
term lifestyle changes. The seveew investigases the effecrs of mulndisciplmary
intervenoons on weight loss and health ourcomes in children and adolescens wals
morbid abeary. The influence of sge, gender and Gmily pamicpanion on heakl
outcises snd mensive rreamment alremanves are exploeed.

Meshods: The review mcludes 16 snsdies conduoned berween 1995 and 2017,
Sudies exammed youth with morbed obesary, #=18 vears old, ondergoang mulndis-
ciplisnary reaoment.

Resplm: Al srudies found a reducoon in body muss mdex (BMI o 2-s0ore) and if
measured, cardsovascalar risk facrors. Physical aciviry, narioon education,
betavionral modificanon and famaly mvolvensent sre commonly incloded trear-
EEM GO and have iy i weight loss and health-selsred smoomes.
However, inaial weight bos was ofien not sustamshle, despite the favourshle
inrervenoonal effect on coardinmen bl ek maders. Weight loss was prolonged
in yousmger childeen snd among the mske sex.

Conclecioms:  There is not o ‘ooe-size-fis-all' resmeent approach, snd mesched
care i persoikl needs is preferable. The mnegramon of a chronse care approach is
crincal for the swccessful adagrion of susrainabde heslth behavioors.

Keyworde: Cardiovascular diseases, childbood ohesicy, morbsd abeary, ohesing

IFeanmiei.

Abbwreviarions: BA, Body maes indes; CVD, Cardiovasculir disease; mHealkth,
Mlhile healdy RYGR, Rous-en.Y gearic by pasg; S0, Sleeve gaorecmomy.

Introduction

fecresr  grovwemng  subcategory  of  childhend  obesn,
affecring, 4%-6% of youth m che Usmed Stares (1,3). I

The chuldhood cbesity epidemic is a crincal publc heakh
challenge facing the 21" cennery, incorrng & sgmficam
less of gualiy of life and meeeazed oois o socery and
heshhesre sysrems wosldwade (1) Despae the srabilizs.
vion rend of childhood ohesity prevalence in the Uniced
Stases, a grearer shift rowsrd severe or morbed obesin
has emerged (1,2). Alsmingly, morbed chesity s che

0 1A Tha Acthon. Dbanly Meviser pudshad by John Wiley & Som L
on bahal of World Dty Faderasion

European countrecs such as the Metherlands, the preva-
lence of morbid obesay among children has aleo been
steadily increasing (4]

When compared to children wah overaesghn or obedn,
andividuals with marhid obesity possess a signaficans heakls
rik thar i likely 1o projecy inco adulthood, indloding the
potennal for developang life-thresemng chronse diseases,

Chanlty M

Thia & =n opan scoemx aricis under the ierma. of the Ceafe Commoms Alsibution-RonCommecis-NoDerve. Liceras, 'which permiis uas snd disribesion noany
medium, sevvicisr e originsl woak ey ol Las i non-commarcial s e rmecicsicns. or sdspaiors. S s

 ® ® ® & & &



ﬂh&tit" = o 101111 5ce 12880

WHAT DOES A PHYSICAL ACTIVITY ACTION PLAN
LOOK LIKE?

> FOCUSED ON ENCOURAGEMENTS AND
PROGRESSION
» CLEARLY EXPLAINED TO PATIENTS
» DAILY OVERALL MOVEMENTS
> SEDENTARY BEHAVIORS
» AT ANY POINT OF THE PREVENTION AND
TREATMENT INTERVENTIONS
» FROM PuBLIC HEALTH RECOMMENDATIONS

TO ADAPTED PHYSICAL ACTIVITY
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Response: In Situ Mobilization of
Patients with Obesity as a Key
Determinant of Weight Loss
Interventions (J Obes Metab Syndr
2020;29:292-302)
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While there is 2 growing body of evidence regarding the metabal-
ic, physiological, or functional benefits of multi-disciplinary wesght
loss interventions i adolescents who are overweight and obese,
their effects on mental health, well-being, health-related quality of
life (HRQOL), and perceived physical-fitness and health remain
les explored. Ouwr research group recently tried to better undertand

portunity to complete our initial publication, and to initiate what
we believe are necessary discussions regarding the role and implica-
tions of adobescent (and overall patients) motivation and engage-
rvent in clinical interventions.

First, the psychological intervention the adalescents received a
monthly 90-minute session of psychological support through indi-

these patential psycho-physiological responses to mults-disciplinary

vidual dtations with a pr somal. Sessions fi d on self-

weight Joss programs by considering different modalities of exercise
interventions in obese adolescents In particular, we recently nepart-
ed in Journal of Obesity & Metabolic Syndrome, that a 4-month
training mproved HRQOL and perception of health and physical
fitness in obese adolescents, and that most of these improvements
were assaciated with degree of weight loss.?

In an Letter to the Editor, Choi’, while pointing out the quality
and relevance of our work and its results, also stressed the necessity
to fully consider the mature of the psychological support received
by the adolescents, as well as the potentil implication of their ini-
tial motivation when engaging in such interventions. We would like
tor thank Choi’ for raising these important points, giving s the op-

esteem and emotional, social, and fmilial relationships and isaes.
As suggested by C'Imi'..[.u}dhjugiulsﬂﬂ:ucm focus on motiva-
tion of patients to engage in the intervention efforts and to lose
weight, which will snpact their engagement with the program and
affiect the success of the intervention. Howeves, our ssssions mainly
focused on coping with social and emotional difficulties that often
accompany pediatric obesity.

In his paper, Choi® describes the mmportance of considering pa-
tient motivation, adherence, and engagement for intervention aic-
cess. We agree and would like to take advantage of this opportunity
to explore these concepts and chrify their potential implication for
sucress of behavioral and diinical programs,

Second, it seems important to chrify that our mitial published

Copyright © 2007 Korean Socety for the Stady af Qbesity
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Thanks for your attention

Edholm, Fletcher, Widdowson & McCance, BJN, 1955

“It looks as though man should be regarded now, if not in the past, as a predominantly sedentary rather than
an upright animal”
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