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Background

Describe integrated knowledge 
translation approach used

Describe Knowledge-to-Action 
Framework operationalization

Discuss challenges and application of 
process
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Objectives
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PhD in 
Behaviour 

Change

Post Doc in
Knowledge
Translation

Assistant 
Professor

The path I took
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Movement Continuum

Movement
Continuum

(Tremblay et al., 2017)4



Health

(Rosenberger et al., 2019)

Three co-dependent behaviours
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(Janssen et al., in review)

Sedentary 
behaviour

Light physical 
activity

Moderate-to-
vigorous 
physical activity

For optimal health:
• Preserve sleep, then….

> >

30 minutes

30 minutes

30 minutes

Three co-dependent behaviours
Isotemporal substitutions
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MODERATE TO VIGOROUS 
PHYSICAL ACTIVITY
 An accumulation of at least  
60 minutes per day of moderate  
to vigorous 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;

LIGHT PHYSICAL ACTIVITY

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

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;

SEDENTARY BEHAVIOUR

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

Limited sitting for extended 
periods. 

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:

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.

SWEAT STEP SLEEP SIT

MOVE SLEEP SIT

At least 180 minutes spent in a variety of physical activities 
spread throughout the day, of which at least 60 minutes is 
energetic play—more is better.

PRESCHOOLERS (3–4 YEARS)

10 to 13 hours of good-quality 
sleep, which may include a 
nap, with consistent bedtimes 
and wake-up times.

Not being restrained for more 
than 1 hour at a time (e.g., 
in a stroller or car seat) or 
sitting for extended periods. 
Sedentary screen time should 
be no more than 1 hour—less 
is better. When sedentary, 
engaging in pursuits such as 
reading and storytelling with a 
caregiver is encouraged.

Being physically active several times in a variety of ways, 
particularly through interactive floor-based play—more is  
better. For those not yet mobile, this includes at least  
30 minutes of tummy time spread throughout the day  
while awake.

INFANTS (LESS THAN 1 YEAR)

14 to 17 hours (for those aged 
0-3 months) or 12 to 16 hours 
(for those aged 4-11 months)  
of good-quality sleep,  
including naps. 

Not being restrained for more 
than 1 hour at a time (e.g., in a 
stroller or high chair). Screen 
time is not recommended. 
When sedentary, engaging in 
pursuits such as reading and 
storytelling with a caregiver  
is encouraged.

MOVE SLEEP SIT

Canadian 24-Hour Movement 
Guidelines for the Early Years 
(0-4 years)
For healthy growth and development,  
infants, toddlers, and preschoolers  
should achieve the recommended  
balance of physical activity, high-quality  
sedentary behaviour, and sufficient sleep.

A healthy 24 hours includes:

At least 180 minutes spent in a variety of physical activities at 
any intensity, including energetic play, spread throughout the 
day—more is better.

TODDLERS (1–2 YEARS)

11 to 14 hours of good-quality 
sleep, including naps, with 
consistent bedtimes and  
wake-up times. 

Not being restrained for more 
than 1 hour at a time (e.g., 
in a stroller or high chair) or 
sitting for extended periods. 
For those younger than 2 
years, sedentary screen time 
is not recommended. For 
those aged 2 years, sedentary 
screen time should be no more 
than 1 hour—less is better. 
When sedentary, engaging in 
pursuits such as reading and 
storytelling with a caregiver  
is encouraged.

Replacing time restrained or sedentary screen time with additional energetic play, and trading indoor for outdoor time, while 
preserving sufficient sleep, can provide greater health benefits.

PAR7972_24Hour_Guidelines_EY_En.indd   2 2017-10-30   3:43 PM

(csepguidelines.ca; Tremblay et al., 2016; Tremblay et al., 2017)

Children and Youth (5-17 years) Early Years (0-4 years)
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Let’s Talk Intensity!
Moderate-intensity physical activities will cause 
older adults to sweat a little and to breathe harder.  
Activities like:

• Brisk walking
• Bicycling

Vigorous-intensity physical activities will cause older 
adults to sweat and be ‘out of breath’.  Activities like:

• Cross-country skiing
• Swimming

Now is the time. Walk, run, 
or wheel, and embrace life.

Pick a time. Pick a place. Make a plan and move more!
� Take up a favourite sport again.
� Be active with the family! Plan to have “active reunions”.
� Go for a nature hike on the weekend.
� Take the dog for a walk after dinner.

� Join a community urban poling or mall walking group.
� Go for a brisk walk around the block after lunch.
� Take a dance class in the afternoon.
� Train for and participate in a run or walk for charity!
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Being active for at least 150 minutes per 
week can help reduce the risk of:

• Chronic disease (such as high blood pressure and 
heart disease) and, 

• Premature death

And also help to:
• Maintain functional independence
• Maintain mobility
• Improve fitness
• Improve or maintain body weight
• Maintain bone health and,
• Maintain mental health and feel better
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Let’s Talk Intensity!
Moderate-intensity physical activities will cause adults 
to sweat a little and to breathe harder.  Activities like:

• Brisk walking
• Bike riding

Vigorous-intensity physical activities will cause adults 
to sweat and be ‘out of breath’.  Activities like:

• Jogging
• Cross-country skiing

Now is the time. Walk, run, 
or wheel, and embrace life.

Pick a time. Pick a place. Make a plan and move more!
� Join a weekday community running or walking group.
� Go for a brisk walk around the block after dinner.
� Take a dance class after work.
� Bike or walk to work every day.

� Rake the lawn, and then offer to do the same for a neighbour.
� Train for and participate in a run or walk for charity!
� Take up a favourite sport again or try a new sport.
� Be active with the family on the weekend!
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Being active for at least 150 minutes per 
week can help reduce the risk of:

• Premature death
• Heart disease
• Stroke
• High blood pressure
• Certain types of cancer
• Type 2 diabetes
• Osteoporosis
• Overweight and obesity

And can lead to improved:
• Fitness
• Strength
• Mental health (morale and self–esteem)
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Knowledge Practice
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Let’s Talk Intensity!
Moderate-intensity physical activities will cause 
older adults to sweat a little and to breathe harder.  
Activities like:

• Brisk walking
• Bicycling

Vigorous-intensity physical activities will cause older 
adults to sweat and be ‘out of breath’.  Activities like:

• Cross-country skiing
• Swimming

Now is the time. Walk, run, 
or wheel, and embrace life.

Pick a time. Pick a place. Make a plan and move more!
� Take up a favourite sport again.
� Be active with the family! Plan to have “active reunions”.
� Go for a nature hike on the weekend.
� Take the dog for a walk after dinner.

� Join a community urban poling or mall walking group.
� Go for a brisk walk around the block after lunch.
� Take a dance class in the afternoon.
� Train for and participate in a run or walk for charity!
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Being active for at least 150 minutes per 
week can help reduce the risk of:

• Chronic disease (such as high blood pressure and 
heart disease) and, 

• Premature death

And also help to:
• Maintain functional independence
• Maintain mobility
• Improve fitness
• Improve or maintain body weight
• Maintain bone health and,
• Maintain mental health and feel better
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Let’s Talk Intensity!
Moderate-intensity physical activities will cause adults 
to sweat a little and to breathe harder.  Activities like:

• Brisk walking
• Bike riding

Vigorous-intensity physical activities will cause adults 
to sweat and be ‘out of breath’.  Activities like:

• Jogging
• Cross-country skiing

Now is the time. Walk, run, 
or wheel, and embrace life.

Pick a time. Pick a place. Make a plan and move more!
� Join a weekday community running or walking group.
� Go for a brisk walk around the block after dinner.
� Take a dance class after work.
� Bike or walk to work every day.

� Rake the lawn, and then offer to do the same for a neighbour.
� Train for and participate in a run or walk for charity!
� Take up a favourite sport again or try a new sport.
� Be active with the family on the weekend!
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Being active for at least 150 minutes per 
week can help reduce the risk of:

• Premature death
• Heart disease
• Stroke
• High blood pressure
• Certain types of cancer
• Type 2 diabetes
• Osteoporosis
• Overweight and obesity

And can lead to improved:
• Fitness
• Strength
• Mental health (morale and self–esteem)
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MODERATE TO VIGOROUS 
PHYSICAL ACTIVITY
 An accumulation of at least  
60 minutes per day of moderate  
to vigorous 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;

LIGHT PHYSICAL ACTIVITY

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

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;

SEDENTARY BEHAVIOUR

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

Limited sitting for extended 
periods. 

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:

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.

SWEAT STEP SLEEP SIT

MOVE SLEEP SIT

At least 180 minutes spent in a variety of physical activities 
spread throughout the day, of which at least 60 minutes is 
energetic play—more is better.

PRESCHOOLERS (3–4 YEARS)

10 to 13 hours of good-quality 
sleep, which may include a 
nap, with consistent bedtimes 
and wake-up times.

Not being restrained for more 
than 1 hour at a time (e.g., 
in a stroller or car seat) or 
sitting for extended periods. 
Sedentary screen time should 
be no more than 1 hour—less 
is better. When sedentary, 
engaging in pursuits such as 
reading and storytelling with a 
caregiver is encouraged.

Being physically active several times in a variety of ways, 
particularly through interactive floor-based play—more is  
better. For those not yet mobile, this includes at least  
30 minutes of tummy time spread throughout the day  
while awake.

INFANTS (LESS THAN 1 YEAR)

14 to 17 hours (for those aged 
0-3 months) or 12 to 16 hours 
(for those aged 4-11 months)  
of good-quality sleep,  
including naps. 

Not being restrained for more 
than 1 hour at a time (e.g., in a 
stroller or high chair). Screen 
time is not recommended. 
When sedentary, engaging in 
pursuits such as reading and 
storytelling with a caregiver  
is encouraged.

MOVE SLEEP SIT

Canadian 24-Hour Movement 
Guidelines for the Early Years 
(0-4 years)
For healthy growth and development,  
infants, toddlers, and preschoolers  
should achieve the recommended  
balance of physical activity, high-quality  
sedentary behaviour, and sufficient sleep.

A healthy 24 hours includes:

At least 180 minutes spent in a variety of physical activities at 
any intensity, including energetic play, spread throughout the 
day—more is better.

TODDLERS (1–2 YEARS)

11 to 14 hours of good-quality 
sleep, including naps, with 
consistent bedtimes and  
wake-up times. 

Not being restrained for more 
than 1 hour at a time (e.g., 
in a stroller or high chair) or 
sitting for extended periods. 
For those younger than 2 
years, sedentary screen time 
is not recommended. For 
those aged 2 years, sedentary 
screen time should be no more 
than 1 hour—less is better. 
When sedentary, engaging in 
pursuits such as reading and 
storytelling with a caregiver  
is encouraged.

Replacing time restrained or sedentary screen time with additional energetic play, and trading indoor for outdoor time, while 
preserving sufficient sleep, can provide greater health benefits.

PAR7972_24Hour_Guidelines_EY_En.indd   2 2017-10-30   3:43 PM

• Set behavioural benchmarks, 
develop public health messages, 
establish population-level 
surveillance1

• Branding, iconography, mass 
media campaigns2-4

• <13% of Canadians are aware 
of physical activity or 24-Hour 
Movement Guidelines5-7

• <16% of Canadians meet 
physical activity 
recommendations8

1Brawley & Latimer, 2007; 2U.S. Department of Health and Human Services; 3Knox et al., 
2013; 4Australian Institute of Health and Welfare, 2018; 5Dale et al., 2016; 6LeBlanc et al., 

2015; 7Walters et al., 2019; 8Clarke et al., 2019 

Knowledge-to-practice gap
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KNOWLEDGE 
TRANSLATION (KT)

(e.g., Brouwers, Stacey, & O’Connor, 2013)

Research Practice
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1. “End-of-grant” KT has been the focus.

http://buildyourbestday.participaction.com/en-ca/

(CIHR, 2012; Gierc et al., in review)

A closer look at the gap in Canada

11
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The need for integrated KT

(CIHR, 2012; Kothari et al., 2017)

ü Better science
ü More relevant and 

actionable findings
ü Increased use of 

findings in policy/ 
practice

ü Mutual learning

12



Dissemination Implementation
• Purposive distribution of 

information to specific 
audiences

• Methods to promote 
integration of research into 
policy and practice

• End users are passive • End users are active; 
requires sustained efforts

• At best, increased 
awareness/knowledge of 
guideline (LeBlanc et al., 2015; 
Leeman et al., 2017; Tomasone et al., in 
review)

• More likely to change 
behaviour in line with 
guideline (Grimshaw et al., 2004; 
Leeman et al., 2017; Tomasone et al., in 
review)

(Health Canada, 2017; National Institutes of Health, 2019)

2. KT efforts have focused on dissemination.

A closer look at the gap in Canada

13



(Tremblay & Haskell, 2012)

A closer look at the gap in Canada
3. Systematic KT process yet to be established.

Movement 
Guideline 

Development:  
Procedural 
Framework

14



Background

Describe integrated knowledge 
translation approach used

1

2

Objectives
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Who is a relevant stakeholder?

16



Subcommittee
ü Actively participate in 

meetings
ü Provide timely and 

unbiased input 
(”consultants”)

ü Serve as liaison to other 
sector organizations and 
stakeholders 

ü Participate in Guidelines 
“launch”

ü Maintain confidentiality

KT Subcommittee: Terms of reference

17



Subcommittee

Steering 
Committee

ü Decision-making based 
on Subcommittee input

ü Meet on regular basis
ü Oversight of research, 

planning, and evaluation
ü Strategic direction
ü Fiscal accountability
ü Attentiveness to 

principles of 
implementation science

KT Steering Committee: Terms of reference

18



Subcommittee

Steering 
Committee

Methodologist

ü Independent from 
Guideline development

ü Ensure rigor and 
transparency

ü Ensure principles of 
implementation science 
are followed

ü Serve as arms-length 
expert throughout 
dissemination, 
implementation, and 
evaluation

KT Methodologist: Terms of reference

19



KT Subcommittee: Representatives

20



KT Subcommittee Meeting #1 
Ottawa, Ontario - June 2019

21



Criteria 
for 

decision-
making

KT Methodologist offered 
iKT criteria from literature

Subcommittee members 
suggested additional 
criteria for consideration

Collaborative discussion

Vote for top three criteria

(CIHR, 2012; Kothari et al., 2017)

1

2

3

4
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Alignment with organizations’ core values
• Are our KT activities aligned with our stakeholders’ 

organizations’ core values?

Evidence of research effectiveness
• Is there evidence of effectiveness for the strategy 

chosen? Do we have a proper strategy to evaluate it?

Feasibility (money, human resources, time)
• Can we afford it? Do we have humans to do it? And can 

we get it done on the set timeline?

Criteria for decision-making:
Higher* priority

23



• Evidence of effectiveness (experience)
• Acceptability (to organizations, users, researchers, targets)
• Within conflict of interest thresholds (of KT Subcommittee 

members)
• Presence of a champion (stakeholder who is willing and able 

to facilitate KT processes)
• Sustainable (beyond Guideline launch and funding period; 

likelihood of future funding/scale up)
• Consideration of potential unintended consequences of 

decisions

Criteria for decision-making:
Lower priority

24



• Measurable outcomes
• Win=win (for everyone in the room)
• Innovation (thinking “outside-the-box”)
• Builds on strengths (of organizations, as well as 

Guideline KT Subcommittee and development team)
• Equity (consideration of social determinants of health 

and health literacy)
• Proven strategies in other fields (e.g., business) 

Criteria for decision-making:
Lower priority

25



KT Subcommittee

KT Steering 
Committee

Decision-making hierarchy

KT 
Lead

26



Background

Describe integrated knowledge 
translation approach used

Describe Knowledge-to-Action 
Framework operationalization

1

2

3

Objectives
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(Graham et al., 2006)

Guideline 
Dissemination & 
Implementation

Reviews

Guidelines

KT Formative 
Research

Guideline 
Evaluation

Knowledge-to-Action Framework

28



Reviews

Guidelines

KT Formative 
Research

Guideline Dissemination 
& Implementation Guideline 

Evaluation

(Adapted from Graham et al., 2006)29



(Bevington et al., 2020; U. S. Department of Health and Human 
Services, 2019)

Identify, review, select focus of 
KT efforts

30



Scientific vs. public-facing

(U. S. Department of Health and Human Services, 2018; 2019)31



Target audience: People and/or organizations who could use and/or 
promote the 24-Hour Movement Guidelines

Subset(s) of 
general public

Community/not-for-
profit organizations

Health care 
providers

Health system/public 
health administrators

Media Policymakers Private Sector Researchers

Identify, review, and select focus of 
KT efforts

32



Awareness/knowledge 
of Guidelines

Behaviour in line with 
Guidelines

Policy change to enact 
Guidelines

Young adults 
(18-29 years)

Middle-aged 
adults 
(30-64 years)

Older adults 
(65+ years)

Identify, review, and select focus of 
KT efforts

33



KEY INFLUENCERS 
OF TARGET AUDIENCES:

Awareness/knowledge 
of Guidelines

Behaviour in line with 
Guidelines

Policy change to enact 
Guidelines

Young adults 
(18-29 years)

Middle-aged 
adults 
(30-64 years)

Older adults 
(65+ years)

Target audiences

Primary care providers
Qualified exercise professionals

DISSEMINATION

College/university 
students

Campus policymakers

Adults in retirement 
residences

Retirement residence 
policymakers

IMPLEMENTATION

34



Reviews

Guidelines

KT Formative 
Research

Guideline Dissemination 
& Implementation Guideline 

Evaluation

(Adapted from Graham et al., 2006)35



DISSEMINATION IMPLEMENTATION

Target 
audience

All members of the general 
public

College/university students +
Campus stakeholders

What we 
wanted to know

Ideal communication 
channels and messages for 
public-facing documents

Projects 1. Survey general public
2. Survey stakeholders
3. Experimental test of 

messages

Adapt Guidelines to local context/
assess barriers to Guideline use

36



The public-facing Guideline materials must emphasize that any 
progress towards meeting the recommendations is beneficial.  

1

2

3

4
The public-facing Guideline materials must include generic 
messages that promote self-efficacy, such as “Move more. Sit 
less. Sleep better.”

The public-facing Guideline materials must translate the 
scientific recommendations into understandable and motivational 
messages. 

End-users need repeated exposure to the public-facing Guideline 
materials through diverse communication channels.

(Faught, Walters, et al., in review; Walters et al., 2020)

Take-home ideas from 
dissemination studies

37



DISSEMINATION IMPLEMENTATION

Target 
audience

All members of the general 
public

College/university students +
Campus stakeholders

What we 
wanted to know

Ideal communication 
channels and messages for 
public-facing documents

Projects 1. Survey general public
2. Survey stakeholders
3. Experimental test of 

messages

Adapt Guidelines to local context/
Assess barriers to Guideline use

Multi-level influencers of 
movement behaviour change 
on a university campus

1. Focus groups with students
2. Interviews with campus 

stakeholders

(Giouridis et al., 2020)38



Reviews

Guidelines

KT Formative 
Research

Guideline Dissemination 
& Implementation Guideline 

Evaluation

(Adapted from Graham et al., 2006)39



Evidence of research effectiveness
• Is there evidence of effectiveness for the strategy 

chosen? Do we have a proper strategy to evaluate it?

To identify strategies for disseminating and implementing national-level 
physical activity, sleep and/or sedentary behaviour guidelines in countries 
similar to Canada to cadults and/or older adults, or to an influencer of adults 
and/or older adults (e.g., health care professionals, policy makers, etc.)

Systematic Scoping Review 

(Tomasone, Kauffeldt, Morgan, et al., in review)

Select, tailor, and implement strategies to 
disseminate and implement the Guideline

40



63% of implementation strategies were evaluated
• Small effect size increases in self-efficacy, intention and 

behaviour in line with guidelines

1

2

3

4 Some insight into strategies we can use, but clear need for high-
quality evaluations of strategies

Dissemination strategies (n=42) > Implementation strategies 
(n=22)

(Tomasone, Kauffeldt, Morgan, et al., in review)

Take-home ideas from systematic 
scoping review

Only 16% of dissemination strategies were evaluated
• Little to no change in guideline awareness, knowledge or 

attitudes 
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Formative 
research findings

+
Systematic 

scoping review 
results 

+ 
Consultation 

webinars with KT 
Subcommittee

DISSEMINATION

IMPLEMENTATION

• Develop public-facing 
guideline materials, 
marketing strategy and 
public relations plan

• Intervention mapping 
(e.g., Fernandez et al., 2019)

• Develop implementation 
intervention

Select, tailor, and implement strategies to 
disseminate and implement the Guideline

42



Reviews

Guidelines

KT Formative 
Research

Guideline Dissemination 
& Implementation Guideline 

Evaluation

(Adapted from Graham et al., 2006)43



Background

Describe integrated knowledge 
translation approach used

Describe Knowledge-to-Action 
Framework operationalization

Discuss challenges and application of 
process

1

2

3

4

Objectives

44



Lesson #1: iKT takes time, effort 
and resources

• Constant communication is crucial

• “Functional disagreements” are productive

• Start process at onset of guideline development

• Budget for an iKT process, rather than end-of-grant KT

45



Lesson #2: iKT requires flexibility

• Budget drafted before target audiences decided
• Staff turnover at partner organizations (thus KT 

team member turnover) 
• COVID-19: 

• Formative work done in a pre-COVID-19 
context 
• Dissemination: limited media 

space/attention
• Implementation: focus on university 

students
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Lesson #3: iKT fosters broader 
KT capacity

• KT Subcommittee members’ key takeaways:
• Confidence and motivation to be involved in 

Guideline dissemination and/or 
implementation
• New networks to help with their own 

organization’s work and KT agenda
• Mentorship of trainees fosters the next generation 

of researchers and practitioners who will continue 
to lead our work
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