Physical fithess in child and adolescent obesity:
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1. Physical Activity and Fitness in Pediatric Obesity: Terms and definitions
2. Assessment of Physical Activity and Fitness in youth with Obesity

3. Strategies to improve physical activity and fitness in Pediatric Obesity
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Description of the course

The first part of this module addresses definitions and concepts:
« What is physical activity and its main components?
« What do we mean by physical inactivity?
« What about sedentary behaviours?
* Implications in paediatric obesity

The second part focuses on physical fitness in youth with obesity:
 What is physical fithess?
* |s physical fitness impaired in youth with obesity?
 How to assess physical fithess?

The third part presents the main strategies to improve physical activity
and fitness in paediatric obesity :
« What are the main principles of physical activity interventions?
« What are the effect of interventions on fitness in children with obesity?
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Learning objectives

At the end of this module you should be able to:

1. Properly differentiate the concepts of physical activity,
inactivity and sedentary behaviours

2. Understand the main recommendations relevant to children
and adolescents with obesity

3. Understand the main methods to assess physical fithess

4. Better understand the main effects of physical activity

interventions on fitness in children with obesity
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E-module from the European Childhood Obesity Group
(ECOG) & the World Obesity Federation

PART |
Physical Activity & Fitness in Pediatric Obesity:

Terms and definitions
David Thivel
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Body Movements generated by skeletal
muscle contractions and favoring an increase P hy S | Ca I AC
of energy expenditure > to the Resting
Metabolic Rate

Physical Activity EE

Total Energy Expenditure (TEE)
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Body Movements generated by skeletal
muscle contractions and favoring an increase
of energy expenditure > to the Resting
Metabolic Rate

ical Inactivity

ntary Behaviors

Physical Ac

Not reaching Physical activity
recommendations

Behaviors with EE <1.5 Mets (SBRN)

Tremblay et al., 2011
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Recommandations

Executive Summary

Physical Activity
~. 3¢~ Guidelines for Americans

29 edition

. Key Guidelines for Preschool-Aged Children

® Preschool-aged children {(ages 3 through 5 years) should be physically active
throughout the day to enhance growth and development.

= Adult caregivers of preschool-aged children should encourage active play that
includes a variety of activity types.

# % Key Guidelines for Children and Adolescents

= |tis important to provide young people opportunities and encouragement to
participate in physical activities that are appropriate for their age, that are
enjoyable, and that offer variety.

= Children and adolescents ages 6 through 17 years should do 60 minutes (1 hour)
or more of moderate-to-vigorous physical activity daily:

s Aerobic: Most of the 60 minutes or more per day should be either moderate-
or vigorous-intensity aerobic physical activity and should include vigorous-
intensity physical activity on at least 3 days a week.

s Muscle-strengthening: As part of their 60 minutes or more of daily physical
activity, children and adolescents should include muscle-strengthening
physical activity on at least 3 days a week.

= Bone-strengthening: As part of their 60 minutes or more of daily physical
activity, children and adolescents should include bone-strengthening
physical activity on at least 3 days a week.
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European

Childhood

European Chidhood Obesity
Wi Group

ECOG

Frequency
< 12 months Supervised play Daily for 5-15 Supports brain development.
Safe environments (e.g. min sessions. ,
: . Builds strong bones and muscles.
fummy time, games with
A siblings fo 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.
promoting reaching, 3hr/day o ,

: : Improves balance and co-ordination skills.

® stretching. crawling, (short bouts of
running, kicking, throwing ~ 10-20 minutes) Helps achieve and maintain a healthy weight.
and catching Encourage self-confidence and independence.
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O’Malley G & Thivel D, 2016; ECOG EBook
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ECOG

European Childhood
Obesity Group

European
Childhood
Obesity
Group

Frequency Benefit
5-12 years MVPA Atleast 60 Supports concentration and learning
min/day .
. Builds strong bones and muscles.
With impacts to promote
bone health At least 3 Improves movement and co-ordination skills
days/week Improves balance and co-ordination skills.
(e.g. slt_zlppulg,_] ) pmneg. high impact Helps achiewve and maintain a healthy weight.
< running & dancing).
Encourage self-confidence and independence.
Helps the child to make new friends and to
Develop social skills.
13-17 years MVPA Atleast 60 Supports concentration and learning
min/day .
ierl - Builds strong bones and muscles.
With impacts to promote
bone health At least 3 Improves balance and co-ordination skills.
days/week Helps achieve and maintain a healthy weight.

Active transportation
Organised and non-
organised sports games
PE and other activities at
home. school. work and in
the community.

high impact

Encourage self-confidence and independence.
Helps the child to make new friends and to
develop social skills.

Improve cardiometabolic health.

Enhances mental health and wellbeing,

Supports cardiorespiratory fitness

O’Malley G & Thivel D, 2016; ECOG EBook
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Capacity to perform daily activities with no

pain or excessive fatigue

Cardio-Respiratory
Fitness
/ Energy
Respiratory availability
impairments  cq,diovascular
function Energy stores

Physical Fit

Musculoskeletal
Fitness

Muscle structure / / Pain

function

Bone structure and
health

Agility/speed

Flexibiltiy
Coordination /

Balance

O’Malley G & Thivel D, 2016; ECOG EBook
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E-module from the European Childhood Obesity Group
(ECOG) & the World Obesity Federation (WHO)

PART II
Physical Activity & Fitness in Pediatric Obesity:
Assessment of Physical Activity, Function & Fitness in
Youth with Obesity
Grace O’Malley
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Thivel D & Aucouturier J, 2016; ECOG EBook
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Main advantages a8

Cardio-Respiratory Fitness

- Field tests easy to implement

) . /f E a4
s j S 43
5 = 41
Z a0
[
- ESQ:

Main limitations "
- Musculoskeletal pain 43
- Exacerbated perceived exertion r

- Low cost 37-

36
as
- Several children/adolescents at a time 34-
33.

Pasar < 0,001 P guacran: < 0.001

- Boys
uw NW ow 0B
Pirgar < 0.001 [ — X

uw NW ow OB

Garcia-Hermoso et al., 2018
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Musculoskeletal Fithess

350 4
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Torque (N/m/kgBM)

Absolute values

Values related to body
weight

Abdelmoula et al., 2012
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Peripheral fatigue
Youth with obesity > lean

[y
B
o

52.6 £20.4 vs. 749 +£22.8

[y
o
o

(o]
o

O Youth with obesity

B Normal-weight

=2

Number of repetitions
g
<«—>

Musculoskeletal Fitness

>
=
‘»
)]
Q2
(]
O
(]
O
L
®
=)
e
=)
‘»
<))
Q2
?
o
o
o
3
3
3

Vincenso Garcia et al., IntJ Obes (Lond). 2016;40(2):245-51.
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o Normal-weight
O Youth with OW
¥ Youth with OB

Tokmakidis et al., 2006
Garcia-Hermoso, 2019

; ﬁm . H
* . * ~ S
* 2 " -
*®| » o .W. ” ..1.. .m.
= [ — o
m TP -
o
: ¥ * 5 2
° X *_ - o
—— R
T L] T | T T T T T T T T
8 9 Q 8 8 € I Y R 2 ¢ 2 v 2¢e
. g - ~ (%98 0¢ uy) sdn ys
2 (wo)dwn|puoiq bupueg “

SSaull4 [e13|a)SOo|nIsniA

Aiseq0o023®@ | naAisaqo-30d9'mmm


http://www.ecog-obesity.eu/

>
=
(%]
0
2
(]
O
(]
O
L
®
=
e
=
(%]
0
2
7

Musculoskeletal Fithess

Srart [ Finish

Class of age [

L (e 68} MW (4340 (N (e B5) OB (m: 39}
Endurance (s) 108.9+ 225 1160 % 21.2 1265 = 17.3 1474 = 15.0%
Speed (s) 45064 46205 4704 48 *0.2*
Apility time (5) 241 50 23146 251 247 277 2 2.°7*
Agility errors () 0.4+ 0.1 0.4+02 0.5 0.2 0.6 + 0.1*
Long jump (m) 095 *0.17 0.92 + Q.20 0.86 * 0,19 0.7% * 0.10=
ﬁx kg™ 202+ 48 11563 26.1 £ 3.2 240+ 4.0%
Balance errors (n) L1205 1.1x04 1.6 ® 0.7 2.0 % 0.5
Handerip (N 048 £ 225 o1 £ 21.3 1133 £ 255 1180 £ 220
Throw back ball {m} 3A8* 1.17 o6 *1.15 3.66 * 1.10 3.78 * .81
Flexibility {cm) 1.76 % 1.36 247+ 1.32 230 + 1.31 .22+ 1.13
d 34
ek
21 Sk * %
s 01 = s 0 Normal-weight
8 21 *
§ 26 O Youth with OW
S 24 245|255
£
> 227 ®' Youth with OB
20 -
18 1
16
girls

Tokmakidis et al., 2006; Ceschia et al., 2015
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European

Childhood

European Chidhood Obesity
T Group

ECOG

Take home message

International Journal of First recommended clinical steps:
EXERCISE SCIENCE

1. Estimate PA level
2. ldentify barriers to PA and potential

Invited Lditorial

Physical Activity and Physical Fitness in Pediatric Obesity: What fitness impairments
are the First Steps for Clinicians? Expert Conclusion from the 2016 i
ECOG Workshop 3. Encourage the family to meet age-

GRACE O'MALLEY!?, SUSANNE RING-DIMITRIOU?=3, PAULINA a p p ro_p riate PA g U ! d € l n e_S

NOWICKA?21112, ANDREA VANIAZ21, MARIE-LAURE FRELUT24, NATHALIE 4. Refer the child for exercise-testing and

FARPOUR-LAMBERT?25, DANIEL WEGHUBER?2%7, and DAVID THIVEL259.10 . .
physiotherapy as appropriate
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E-module from the European Childhood Obesity Group
(ECOG) & the World Obesity Federation (WOF)

PART Il
Physical Activity & Fitness in Pediatric Obesity:
Strategies to improve physical activity and fitness

Susanne Ring-Dimitriou
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Exercise Training Principles

* Individual centered
 Age, gender and health status appropriate

* Structured
 Goal setting (SMART) -> planned, systematic, regular;
supervised
e Specific
 Type of Exercise: cardiorespiratory, muscle and bone
strengthening

* Progressive
* Exercise loading via F.I.T.T.T.E principle (dosage)
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Reid, Thivel & Mathieu (2019) and Brunet et al. (2019)
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Dose: FxIxTxT

Evening

F.I.T.T.(T.E.) Principle

F Frequency
Number of exercise bouts per day within a week

I Intensity

Afternoon

Morning

External loading — Watt |
Internal loading — increase in Heart Rate, breathing frequency, RPE Men Tue Wed Thu Fri

T Time

Duration of a specific game/exercise or the whole exercise bout
Time of an exercise repetition (e.g. 8 x squat)

T Type: intermittent, 30s rest

Ratio of loading vs. rest time (e.g. 60s : 30s): intermittent, continuous; Energy consumption: predominant
aerobically, anaerobically

Motor ability: endurance, strength, speed/agility, flexibility and balance; Body region: lower body (legs) vs.
upper body (arms and trunk)

Setting: Group game or individual game/exercise , outdoor or indoor;. supervised vs. not (home-based)

T Timing of exercise
Exercise prescribed at a specific time to optimize its effects (i.e. related to the meal for instance)
E Enjoyment

Exercise has to be fun for the child/teen in order to be adopted into daily life.

Sa

Sun
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Effect of Exercise Intervention on Fundamental Movement Skills

(FMS), Study 1
4 — 17y old; children classified as NW, OW and OB; 36wk-intervention

Table x. Reported Effects of Exercise on FMS-level in children with
OW/OB (Han et al., 2018)

Locomotion Jumping
Running /agility (obstacle run) e+
Object manipulation, Throw, Hand 0
object control Catch, Hand n. a.
Kick, Leg n. a.
Postural Control, One-leg stand (static) +
Balance Balance bar (dynamic) +

Note. +++ strong effect, + positive effect, 0 not clear, - negative effect; n.a. not available/not
investigated

Han et al., 2018
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Effect of Exercise Training on Physical Fitness

Study 2
11-13y old; Boys with OW and OB; 12 wk-program: F=5x/wk (2xPE + 3x Soccer or 3x HIIT),

I/T=HIIT, T=60,

Table x. 12-wk change (%) in motor ability level of OW or OB boys
(Cvetkovic et al., 2018)

Football +PE, | HIIT+PE,
FBG vs. PEG HIG vs. PEG

Strength Leg Strength,

Jump (CMJ) n.s. n.s.
Speed Agility, ++; ++;

t-Test Sprint Run n.s. n.s.
Endurance Yo-Yo intermittent run F ++; +
(CRF) (2x 20m) ++; ++ ++;++

Heart Rate, rest

(HR-rest)

Note. CRF = cardio respiratory fitness; n.s. not significant pre vs. post (within-group) or
between intervention (football group FBG, high intensity group HIG) and control group
(physical education group PEG; between group); ++, P<.01; +, P <.05;

Cvetkovic et al., 2018
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Effect of Resistance vs. Aerobic Training on Health Outcomes
Study 3

11-18y old; Boys, Girls with OW and OB; 10-48 wk-program:
F=2 to 3x/wk, |=aerobic vs. resistance, T=20-60 min/session, T=concurrent (AT + RT)

Table x. 10- to 48-wk change (%) in motor ability level of OW or OB
youth (Garcia-Hermoso et al., 2018)

Note. AT, aerobic training; CE = concurrent exercise, resistance (RT) + aerobic (AT) exercise training;

Garcia-Hermoso et al" 2018 positve change in CE vs. AT: +++, P <.001 ; ++, P£.01; +, P£.05; 0, n.s.

Body Mass, kg +, decrease
Fat Mass, kg ++, decrease
Lean Body Mass, kg +, increase

z LDL, mg/dL ++, decrease

g HDL, mg/dL 0

§ Total Cholesterol, mg/dL 0

J Adiponectin, pg/mL +++, increase

3 Fasting glucose 0

z Fasting insulin 0

S HOMA 0

3

2

2
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Effect of Exercise Training on Physical Fitness
Study 2

11-13y old; Boys with OW and OB; 12 wk-program: F=5x/wk exercise , |/T=HIIT, T=60 min

100
90 Strength Agility Endurance, Cardio-Respiratory Fitness
g0 81
80
p =.06

70

60
50 8
n.s. n.s. Control G 6

40
B Soccer G 4

30
_ HIIT group 2
20 16 17 19 p =.003 .
10 — 6 6 2
-4
; e | 5
-10 5 5 — -8
20 -11 -10 -13 -10

cMJ, % Agility, % Yo-Yo, % HR-rest, %

Body Composition

InBody
p=.03 n.s. n.s.
6,3
5,7
4,2
2,6 25
0’1 .
. |
14
Control G
-4,9
W SoccerG
HIT group
-8,2
Body Mass, kg Body Fat, kg Lean Body Mass, kg

Note: modified by Ring-Dimitriou based on reported data by Cvetkovic et al. (2018), exercise-induced 12-week changes (%)
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Take home message

Favourable effects of exercise training on motor skills, abilities
and health-related physical fitness in children with OW and OB
are guaranteed if:

* The exercise principles “Supervised, structured and specific” are utilized.
Post-effects in most of the cases occur. This is a good buy in treatment!

 In preschool and school-age: Goal-oriented tasks, as FMS or sports games,
improve motor skill level as a prerequisite of engagement in PA, play and
sport activities; they are feasible and generate joyful experiences.

 Inyouth: a combination of aerobic and resistance training improve physical
fitness and body composition.
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Questions

1. What is physical inactivity?

U The total absence of physical activity

O The amount of sedentary behaviour

O Failing to reach age-specific physical activity recommendations

2. What is the main PA recommendation for youth 5-18 years old?
0 60 min/ day of moderate-to-vigorous physical activity

O 1 hour of activity 3 times a week

O 3 hours/day of physical activity

3. What is physical fithess?

O The capacity to perform daily activities without pain or excessive fatigue
O Meeting the physical activity recommendations

O Accumulating less than 2 hours of screen time / day
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Questions

4. What are the two main components of fithess
1 Body Mass index

O Cardio-respiratory

O Musculoskeletal

5. What are the main principles of exercise interventions?
O Structured / Specific

O Progressive / Individualized

4 Group-based

O Inpatient / outpatient

6. What is the main component of daily energy expenditure?
O Thermic effect of food

O Physical fithess

O Meeting physical activity recommendations

0 Resting energy expenditure
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Thank you!

For more information

ECOG-TF Physical Activity, for more information:

thiveldavid@hotmail.com
graceomalley@rcsi.com
susanne.ring@sbg.ac.at

About ECOG
WWW.ecog-obesity.eu

ECOG

European Childhood
Obesity Group
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