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24h-period movement perspective

Sedentary time
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The movement continuum

NG
moderate activity vigorous exercise

sleep sedentary behaviour light
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Previous research in movement behaviour

Low sedentary Adequate
‘ behaviour sleep

Health Morbidity Mortality

Movement behaviors have been examined in isolation with no integrated approach
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Codependency of movements

A change in the amount of time spent in any
one of these behaviours will change the
amount of time spent in another behaviour

Sedentary time

The benefits of PA are not the same if the activity is done at the
expense of sleep or at the expense of sedentary behaviour
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The whole day matters!

Physical
Activity

New integrated
movement behavior
paradigm

Growing interest among researchers
and public health authorities

Sleep €€ e e e e >» Sedentary time
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Final conceptual 24-h period model of movement
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adherence and relationships with health indicators across the lifespan
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Scott Rollo ™", Olga Amsygina ", Mark S, Tremblay ™"

Significant associations between the composition of 24-h movement behaviours and indicators of :
(1) adiposity and bone and skeletal health among preschoolers,

(2) quality of life among children,

(3) adiposity, fithess, and cardiometabolic, social, and emotional health among children and youth,

(4) cardiometabolic health in adults,

(5) adiposity and fithess among adults and older adults,

(6) mental health and risk of mortality among older adults.
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The whole day matters!

Courbe dose-réponse
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A 24-hour movement guidelines to :

« To provide guidance to professionals, researchers, decision makers, and population.

« To establish measurable targets for surveillance allowing to :
- compare movement behaviour practices between populations, countries...
- Inform the development of programs and policies to promote healthy movement

behaviors
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Development of new guidelines with the integrated approach

Canada was the first country to establish these guidelines :

5-17 years (2016) 0-4 years (2017) Adults (2020)
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International impact

GUIDELINES

FOR SO
X & N gt ormrrons

DEVELOPMENT Sit Less, Move More, Sleep Well

FOR
(5 TO 17 YEARS) and Young People

For school-aged children and young people (aged 5 to 17 years)
high levels of physical activity, low levels of sedentary behaviour

Physical Activity Guidelines for Children

and sufficient sleep each day achieves greater health benefits.

— . SOUTH AFRICAN 24-HOUR MOVEMENT syws
et GUIDELINES FOR BIRTH TO FIVE YEARS >-—

An integration of physical activity, sitting behaviour, screen time and sleep

Y (2020)
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International impact

CUIDELINES ON
PHYSICAL ACTIVITY,
SEDENTARY BEHAVIOUR

AND SLEEP "ORC

% World Health
2 Organization

2019
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Canadian 24-Hour Movement Guidelines for Children and Youth

SWEAT

MODERATE TO VIGOROUS
PHYSICAL ACTIVITY

An accumulation of at least 60 minutes
per day of moderate tovigorous physical
activity involving a variety of aerobic
activities. Vigorous physical activities,
and muscle and bone strengthening
activities should each be incorporated
at least 3 days per week;

GUIDELINES

For optimal health benefits, children and
youth (aged 5-17 years) should achieve
high levels of physical activity, low levels of
sedentary behaviour, and sufficient sleep
each day.

A healthy 24 hours includes:

STEP

LIGHT PHYSICAL ACTIVITY

Several hours of a variety of
structured and unstructured light
physical activities;

SLEEP

SLEEP

Uninterrupted 9 to 11 hours

of sleep per night for those aged

5-13 years and 8 to 10 hours per
night for those aged 14-17 years, with
consistent bed and wake-up times;

SIT

SEDENTARY BEHAVIOUR

No more than 2 hours per day of
recreational screen time;

Preserving sufficient sleep, trading indoor

time for outdoor time, and replacing sedentary
behaviours and light physical activity with
additional moderate to vigorous physical activity
can provide greater health benefits. Limited sitting for extended periods.




18-65y

A healthy 24 hours includes:

PHYSICAL ACTIVITY

Performing a variety of types and
intensities of physical activity,
which includes:

Qp
* Moderate to vigorous aerobic

physical activities such that
there is an accumulation of at
least 150 minutes per week

e Muscle strengthening
activities using major muscle
groups at least twice a week

Several hours of light physical
activities, including standing

SLEEP

©

Getting 7 to 9 hours of
good-quality sleep on
a regular basis, with
consistent bed and
wake-up times

SEDENTARY BEHAVIOUR

Limiting sedentary
time to 8 hours or

less, which includes:

¢ No more than 3 hours of
recreational screen time

* Breaking up long periods of
sitting as often as possible

Replacing sedentary behaviour with additional physical activity and trading light physical activity for
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A healthy 24 hours includes:

o~
65+ PHYSICAL ACTIVITY SLEEP SEDENTARY BEHAVIOUR o4 é
Performing a variety of types and +-* Getting 7 to 8 hours of Limiting sedentary
intensities of physical activity, *+ good-quality sleep on time to 8 hours or
which includes:

a regular basis, with less, which includes:

consistent bed and N - ¢
wake-up times * No more than 3 hours o

( )

(O) * Moderate to vigorous aerobic recreational screen time
physical activities such that
there is an accumulation of at
least 150 minutes per week

()\1_!11.\

« Breaking up long periods of
sitting as often as possible

» Muscle strengthening
activities using major muscle
groups at least twice a week

* Physical activities that
challenge balance
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Replacing sedentary behaviour with additional physical activity and trading light physical activity for
more moderate to vigorous physical activity, while preserving sufficient sleep, can provide greater
health benefits.

I @ Progressing towards any of these targets will result in some health benefits.




24h movement continuum and severe obesity

Health associations with meeting the new Canadian
24-Hour Movement Guidelines recommendations

according to body mass index classes in Canadian adults All ad U-|tS WOUld benefit from me_etl ng the 24-H
O e B R N Ot i A Pt Al T W Guidelines, regardless of weight status

Rachel C Collev, and Justin J. Lang

L6 taps D ok e’ 10 253 1882 003~ 5202201 100001 -eny

Table 2
Percentage estimates of Canadian adults meeting each recommendation or multiple recommendations within the Canadian 24-Hour
Movement Guidelines for Adults and health indicators across body mass index classes

Normal weight Overweight Obesity class | Obesity classes Il and 11
{n = 3,886) {n = 3,966) {n=1,763) {n = 900)
a5% 955 053 95%
Confidence Confidence Confidence Confidence
interval interval interval interval . . .
| | Beneficial associations between
Meeting recommendation percent Lower Upper percent Lower Upper percent Lower Upper percent Lower Upper
Specific guideline met the 24-H GU|deI|neS
At least MVPA 51.7 47.5 53.5 35.8 35.8 43.7 32.0 27.0 37.1 23.83 18.0 25.7 .
At least sedentary behaviour 19.4 170 219 185 158 213 163 125 201 113 76 150 recommendations and health
At least slee 66.9 64.3 69.5 64.3 61.4 67.1 64.4 60.5 68.4 63.8 584 659.2 1 :
General Domb!anations of movement I nd ICato IS among al I B M I Classes
behaviours
All three 9.5 7.5 114 6.1 5.1 7.1 4.3 2.8 58¢ 3.9 1.8 5.5¢
Two out of three 34.2 30.6 379 25.1 26.3 318 26.3 21.5 31.2 13.3 139 24.7
One out of three 41.2 38.0 444 46.2 43.3 49.0 47.0 43.2 50.8 48.8 41.7 55.8
None 15.1 12.9 17.2 18.7 16.3 21.1 22.4 18.3 28.4 28.0 224 33.6

E use with caution
Note: MVPA -= moderate-to-vigorous intensity physical activity.
Source: Canadian Health Measures Survey cycles 1to 4.
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24h movement continuum and bariatric surgery

Obesity Surgery %f, W J
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Physical Activity, Sedentary Behavior, and Sleep Before and After T
Bariatric Surgery and Associations with Weight Loss Outcome

Best supportive care for patients with complex Simon Philiips
obeszity

UK

15.21-1628

Mette S. Nielsen () - Hagir Alsacodi' - Mads F. Hjorth' () - Anders Sjodin’ ()

How well do bariatric surgery patients cbjectively Dale Bond
adhere to 24-hour movement guidelines
preoperatively and whot foctors relote to better

adherence?

Usa

W28 -L35

ks HIIT mor= effective than MICT for body Andrea Herrera
composition, functionol capocity and quality of life Santelices
after boriatric surgery?

L35-36842

Changes in 24-hour movement behaviors after Legh Schumacher

metabolic and bariotric surgery and their associations
with weight loss: An actigraphy study

UsA

* No movement behaviors improvement after MBS

« 7 MVPA may 7~ weight loss regarless of other movement
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Futures directions

Good-quality longitudinal and interventional studies;

Data with valid and reliable measures:

Data in adults, clinical and at-risk populations;
 International and cross-cultural comparisons;
« Potential moderators and mediators;

« Potential family, school, community and environment predictors of

the 24-h guideline adherence
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Futures directions

Consensus statement

@ GRANADA consensus on analytical approaches to
assess associations with accelerometer-determined
physical behaviours (physical activity, sedentary
behaviour and sleep) in epidemiological studies

OPEN ACCESS

Jairo H Migueles @, Eivind Aadland ® ,* Lars Bo Andersen @’
Jan Christian Brend ® ,* Sebastien F Chastin @ ,>® Bjerge H Hansen
Kenn Konstabel @ ,%'®'" Olav Martin Kvalheim @ ,'> Duncan E McGregor @ >
AlexV Rowlands @ ,"#'>'® Séverine Sabia ® ,""' Vincent T van Hees @ %%

Rosemary Walmsley ® ,%"# Francisco B Ortega ® ,"? External review group
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Box 1 Consensus points from the GRANADA report
on analytical approaches to assess associations with

accelerometer-determined physical behaviours (physical
activity (PA), sedentary behaviour (SB) and sleep) in
epidemiological studies

1. The study of the association between physical behaviours
(ie, PA, SB and sleep) and health should move to a
more thorough investigation of the interactions and
codependencies between different behaviours (or PA
intensities) and health. Several analytical approaches are
provided in this consensus document, although none of them
is free from limitations.

2. We recommend investigating more detailed PA intensities
than the typically studied (ie, SB and moderate-to-vigorous
PA). Examples include light PA of different intensities or
the more fine-grained intensity bands as described in this
document.

3. Public health guidelines on physical behaviours should
acknowledge that behaviours are codependent and this may
affect the guidelines as traditionally understood.

4. Further investigation in functional data analysis and machine
learning is needed concerning the associations of physical
behaviours with health.

5. There is not a gold standard able to test which analytical
approach is the best for a given research question. Thus,
we cannot make a strong recommendation on a single
analytical approach. Instead, we provide some practical
recommendations to select analytical approaches well suited
for a given research question. Triangulation across findings
from different analytical approaches is currently the best
solution,|



Conclusion

« Sleep, sedentary behaviour, and physical activity all interact together to impact health

« Adherence rates to the 24h movement guidelines are low, especially for MVPA and

sedentary time
* New 24h movement guidelines around the world : implementation ?

« Additional research are required to support the 24h movement guidelines rational
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