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STATUS AND TRENDS IN STATUS AND TRENDS IN 
PHYSICAL ACTIVITYPHYSICAL ACTIVITY



Janssen. In Boyce, King, Roche, Healthy Settings for Young People in Canada, 2008



Proportion of Canadian Children and Proportion of Canadian Children and 
Youth (aged 5Youth (aged 5--19) Accumulating Sufficient 19) Accumulating Sufficient 
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Canada is scoring poorly year after year Canada is scoring poorly year after year 
when physical activity levels are examined in when physical activity levels are examined in 

our children and youthour children and youth

‘D’ ‘F’‘D’
“Each time we measure physical activity levels among children and youth more 

accurately, we find that the issue of child and youth physical inactivity in Canada is 
an even larger public health concern than previously believed”



WATCH FOR REPORT CARD 2008 May 27WATCH FOR REPORT CARD 2008 May 27THTH!! !! 
www.activehealthykids.cawww.activehealthykids.ca
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Shields. Statistics Canada, 2005

PREVALENCE OF OVERWEIGHT AND OBESITY:
 Effects of screen-time Canadian children (ages 2-17)
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Mark and Janssen. J. Public Health, 2008

Metabolic Syndrome by Screen Time -
 
NHANES



TRENDS IN CALORIE INTAKETRENDS IN CALORIE INTAKE
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Percentage below recommended minimum number of servings
of vegetables and fruit, by age group and sex, household population

aged 4 or older, Canada excluding territories, 2004
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Percentage of children with usual sodium intake above 
the UL, by age group and sex, household population 
aged 1-18 years, Canada excluding territories, 2004

Dietary Reference intake groups % above UL
Age group Sex

1 to 3 Both 77.1 

4 to 8 Both 92.7 *

9 to 13
Male 96.9 

Female 83.0 †

14 to 18
Male 97.1 

Female 82.0 †
*Significantly different from estimate for preceding age group of same sex (P<0.05)

Note:

 

Excludes salt added at table or while cooking
Source:

 

2004 Canadian Community Health Survey - Nutrition

†Significantly different from estimate for males in same age group (P<0.05)

D. Garriguet. CCHS Nutrition



Vulnerable GroupsVulnerable Groups
•• The exception is the ruleThe exception is the rule
•• To big to manageTo big to manage
•• Need to empower, not Need to empower, not disdis--empowerempower
•• Basic principlesBasic principles

 
and approachesand approaches

 
applyapply

•• ClarityClarity
–– Lowering the bar (Lowering the bar (↓↓

 
obesity prevalence)obesity prevalence)

–– Levelling the bar (reduce disparities)Levelling the bar (reduce disparities)
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ETHNIC DIFFERENCES IN PREVALENCE OF PHYSICAL
ACTIVITY (≥3 kkd) CANADIAN MALES AGED 20-64

Bryan et al. Can. J. Public Health, 2006
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DIFFERENCES IN PREVALENCE OF PHYSICAL ACTIVITY
BY IMMIGRANT STATUS ADULTS AGED 20-64

Tremblay et al. Can. J. Public Health, 2006
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Janssen. In Boyce, King, Roche, Healthy Settings for Young People in Canada, 2008
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VARIATION IN CHILDHOOD OBESITYVARIATION IN CHILDHOOD OBESITY

Willms et al. Obesity Research 11(5), 2003



Overweight + Obesity by IncomeOverweight + Obesity by Income
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Overweight + Obesity by IncomeOverweight + Obesity by Income
 aged 2aged 2--1717
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Measurement IssuesMeasurement Issues



BMI ACCURACY GRADIENTBMI ACCURACY GRADIENT
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Connor-Gorber, Tremblay, Moher, Gorber. Obesity Reviews 8:307-326, 2007

Forest plot of systematic review: BMI
self-report - measured



Measured Obesity Among Adults 18+Measured Obesity Among Adults 18+

CPHI. Promoting Health Weights. 2006.
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Trends in Diet: Canada, 1970Trends in Diet: Canada, 1970--20042004
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Incongruence in reported Incongruence in reported 
measures of adults behavioursmeasures of adults behaviours
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Incongruence in reported Incongruence in reported 
measures of child behavioursmeasures of child behaviours
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Adjusted Odds Ratio of Obesity (BMI zAdjusted Odds Ratio of Obesity (BMI z--score>0.85) for score>0.85) for 
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FORESIGHT – Tackling Obesity: Future Choices – Project Report
2nd Edition. Government Office for Science, U.K. 2007



Papers published todayPapers published today
•• Shields, Connor Shields, Connor GorberGorber, Tremblay, Tremblay

1.1.
 
Estimates of obesity based on selfEstimates of obesity based on self--report report 
versus direct measures. versus direct measures. Health Reports Health Reports 
19(2), 200819(2), 2008

2.2.
 
Effects of measurement on obesity and Effects of measurement on obesity and 
morbidity. morbidity. Health Reports 19(2), 2007Health Reports 19(2), 2007





Reporting Bias:Reporting Bias:
 selfself--report report vsvs

 
direct measuredirect measure
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Odds Ratios Relating BMI to DiabetesOdds Ratios Relating BMI to Diabetes
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Odds Ratios Relating BMI toOdds Ratios Relating BMI to
 Heart DiseaseHeart Disease
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Odds Ratios Relating BMI toOdds Ratios Relating BMI to
 Poor/Fair SelfPoor/Fair Self--perceived Healthperceived Health
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Promising and Practiced Promising and Practiced 
ApproachesApproaches



““The pace of the technological revolution is The pace of the technological revolution is 
outstripping human evolution andoutstripping human evolution and……weight gain is weight gain is 

the inevitable the inevitable --
 
and largely involuntary and largely involuntary ––

 consequence of exposure to a modern lifestyle. consequence of exposure to a modern lifestyle. 
This is not to dismiss personal responsibility This is not to dismiss personal responsibility 

altogether, but to highlight a reality: that forces altogether, but to highlight a reality: that forces 
that drive obesity are, for many people, that drive obesity are, for many people, 

overwhelming. Although what we identify in this overwhelming. Although what we identify in this 
report as report as ‘‘passive obesitypassive obesity’’

 
occurs across all occurs across all 

population groups, the socially and economically population groups, the socially and economically 
disadvantaged and some ethnic minorities are disadvantaged and some ethnic minorities are 

more vulnerable.more vulnerable.””

FORESIGHT – Tackling Obesity: Future Choices – Project Report
2nd Edition. Government Office for Science, U.K. 2007





Policy OptionsPolicy Options
•• Built environmentBuilt environment
•• TransportationTransportation
•• HealthHealth
•• ResearchResearch
•• Fiscal incentivesFiscal incentives
•• EducationEducation
•• RegulationRegulation
•• Social structureSocial structure
•• FamilyFamily

FORESIGHT – Tackling Obesity: Future Choices – Project Report
2nd Edition. Government Office for Science, U.K. 2007



PREVENTING CHILDHOOD OBESITY:PREVENTING CHILDHOOD OBESITY:
 HEALTH IN THE BALANCEHEALTH IN THE BALANCE

1.1.
 

National PriorityNational Priority
2.2.

 
IndustryIndustry

3.3.
 

Nutrition LabellingNutrition Labelling
4.4.

 
Advertising and MarketingAdvertising and Marketing

5.5.
 

Media and Public Relations CampaignMedia and Public Relations Campaign
6.6.

 
Community ProgramsCommunity Programs

7.7.
 

Built EnvironmentBuilt Environment
8.8.

 
Health CareHealth Care

9.9.
 

SchoolsSchools
10.10.

 
HomeHome

Institute of Medicine. 2005



Preventing Childhood Obesity:Preventing Childhood Obesity:
 health care providershealth care providers

•• PatientPatient--level interventionslevel interventions
–– Limit sugar sweetened beveragesLimit sugar sweetened beverages
–– Get recommended fruits and vegetablesGet recommended fruits and vegetables
–– <2hrs screen time per day<2hrs screen time per day
–– No TVs / computers in bedroomsNo TVs / computers in bedrooms
–– Eat breakfastEat breakfast
–– Limit restaurant (fast food) mealsLimit restaurant (fast food) meals
–– Eat at home together as a familyEat at home together as a family
–– Limit / control portion sizesLimit / control portion sizes

•• FamilyFamily--level counselinglevel counseling
–– Eat diet rich in calciumEat diet rich in calcium
–– Eat diet high in fiberEat diet high in fiber
–– Eat diet with balanced macronutrientsEat diet with balanced macronutrients
–– Initiate and maintain breastfeedingInitiate and maintain breastfeeding
–– 60 minutes of moderate to vigorous physical activity60 minutes of moderate to vigorous physical activity
–– Limit consumption of energyLimit consumption of energy--dense foodsdense foods

Davis et al. Pediatrics 120 (suppl. 4), 2007



Preventing Childhood Obesity:Preventing Childhood Obesity:
 health care providershealth care providers

•• Community / PracticeCommunity / Practice--level interventionslevel interventions
–– Advocate for schoolAdvocate for school--based physical activity Kbased physical activity K--1212
–– Support efforts to preserve and enhance parksSupport efforts to preserve and enhance parks
–– Promote the development and use of trails/pathsPromote the development and use of trails/paths
–– Be aware of and promote local activity optionsBe aware of and promote local activity options
–– Encourage authoritative parenting styleEncourage authoritative parenting style
–– Encourage parents to model healthy livingEncourage parents to model healthy living
–– Promote physical activity at school and child carePromote physical activity at school and child care

Davis et al. Pediatrics 120 (suppl. 4), 2007



Effective Interventions for Effective Interventions for 
Physical ActivityPhysical Activity

 (Guide to Community Preventive Services)(Guide to Community Preventive Services)
•• Informational interventionsInformational interventions

–– Point of decision promptsPoint of decision prompts
–– CommunityCommunity--wide campaignswide campaigns

•• BehaviouralBehavioural
 
/ social interventions/ social interventions

–– SchoolSchool--based physical educationbased physical education
–– Social support in community settingsSocial support in community settings
–– Individual Individual behaviourbehaviour

 
changechange

•• Environmental / Policy interventionEnvironmental / Policy intervention
–– Enhanced access to PA opportunities with outreachEnhanced access to PA opportunities with outreach

Kahn et al. Am. J. Prev. Med. 22(4S), 2002
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Barabsi. NEJM 357:404, 2007

Complex networks of direct relevance to network medicine



Best Practice?Best Practice?
•• Reduced per capita daily energy intake from Reduced per capita daily energy intake from 

2,899 calories to 1,863 calories 2,899 calories to 1,863 calories 

•• Proportion of physically active adults Proportion of physically active adults 
increased from 30% to 67% increased from 30% to 67% 

•• Prevalence of obesity declined from 14% to 7% Prevalence of obesity declined from 14% to 7% 

•• Resulted in declines in deaths attributed to Resulted in declines in deaths attributed to 
diabetes (51%), coronarydiabetes (51%), coronary

 
heart disease (35%), heart disease (35%), 

stroke (20%), and all causes (18%)stroke (20%), and all causes (18%)

Franco et al. Am. J. Epidemiol., Sept 2007



CubaCuba



Current Initiatives and SupportCurrent Initiatives and Support
•• NationallyNationally

–– Standing Committee on Health ReportStanding Committee on Health Report
–– Child Tax CreditChild Tax Credit
–– ICPAOCICPAOC
–– Reach for the TopReach for the Top
–– ParticipACTIONParticipACTION
–– Food GuidesFood Guides
–– Physical Activity GuidesPhysical Activity Guides
–– CDPAC Consensus ConferenceCDPAC Consensus Conference
–– LongLong--term Athlete Development Programterm Athlete Development Program
–– Active Healthy Kids Canada Report CardActive Healthy Kids Canada Report Card
–– Canadian Health Measures SurveyCanadian Health Measures Survey
–– Canadian Clinical Practice GuidelinesCanadian Clinical Practice Guidelines



•• An accountability index for all CanadiansAn accountability index for all Canadians
•• A surveillance synthesis mechanismA surveillance synthesis mechanism
•• An advocacy tool for PA leaders and orgsAn advocacy tool for PA leaders and orgs
•• A policy driverA policy driver
•• A process for identifying research and surveillance A process for identifying research and surveillance 

needsneeds
•• A challenge to other countries and jurisdictions to A challenge to other countries and jurisdictions to 

implement similar processes to allow comparisons implement similar processes to allow comparisons 
and facilitate improvementsand facilitate improvements

•• And has been very successful with over 170,000,000 And has been very successful with over 170,000,000 
media impressions in first 3 year (ad value estimated media impressions in first 3 year (ad value estimated 
at $2,000,000)at $2,000,000)

The Active Healthy Kids Canada The Active Healthy Kids Canada 
Report Card serves asReport Card serves as……



““Advancing the Future of Advancing the Future of 
Physical Activity Measurement Physical Activity Measurement 

and Guidelinesand Guidelines””



CanadaCanada’’s Physical Activity Guidess Physical Activity Guides
 For Children and Youth (2002)For Children and Youth (2002)



Combined issue of APNM and CJPH



CANADIAN HEALTH MEASURES CANADIAN HEALTH MEASURES 
SURVEY, 2007SURVEY, 2007--20092009

Statistics CanadaStatistics Canada



Background PapersBackground Papers
•• 5 papers outlining the 5 papers outlining the 

CHMS rationale, CHMS rationale, 
operations, ethical and operations, ethical and 
methodological issues methodological issues 
and preand pre--test resultstest results

•• Published in Health Published in Health 
Reports Fall 2007Reports Fall 2007

•• Summary paper in Summary paper in 
CJPH to promote the CJPH to promote the 
papers and the survey papers and the survey 





Core Principles:
1.

 

Parents are primary influencers
2.

 

Prevention must be the focus
3.

 

Leverage what exists
4.

 

Time to act is now!

Key Recommendations:
1.

 

Develop injury prevention
strategy

2.

 

Establish a Centre of Excellence
on Childhood Obesity

3.

 

Improve mental health services
4.

 

Create Longitudinal cohort study
5.

 

Establish National Office of
Child and Youth Health



Some Food (low fat)Some Food (low fat)
 for Thoughtfor Thought

 
the arrows go both waysthe arrows go both ways
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Bouchard. Int. J. Obes. 31:1337-1339, 2007

Hierarchical Model of Determinants of Energy Balance



Bouchard. Int. J. Obes. 31:1337-1339, 2007.

Hierarchical Model of Determinants of Energy Balance

Why not?
Empower, 

don’t 
disempower



dondon’’t expect, inspectt expect, inspect



Systematic ReviewsSystematic Reviews
Comparison of Self Report and Direct Measures Comparison of Self Report and Direct Measures 

of Health Indicators of Health Indicators 
•• Height, Weight and Body Mass IndexHeight, Weight and Body Mass Index

 
(published)(published)

•• Blood Pressure and Hypertension Blood Pressure and Hypertension (published)(published)

•• Smoking / Smoking / CotinineCotinine
 
(in press)(in press)

•• Physical Activity adultsPhysical Activity adults
 
(under review)(under review)

•• Physical Activity childrenPhysical Activity children
 
(under review)(under review)
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sweat the small stuffsweat the small stuff



IS OUR FRAME OF REFERENCE CHANGING?





SCREEN INVASION



““I like to play indoors better I like to play indoors better 
’’cause thatcause that’’s where all the s where all the 

electrical outlets are.electrical outlets are.””
A Fourth-Grader in San Diego
From R. Louv. Last Child in the Woods. 2005

NATURENATURE--DEFICIT DISORDERDEFICIT DISORDER

Leave no child inside movement in U.S.





0
100
200
300
400
500
600
700

BEFORE AFTER

NEAT active transportation exercise

interventio
n

possibilit
ies

kc
al

s
Intervention Potential of Non-exercise

Activity Thermogenesis
 
(NEAT)

Tremblay et al., APNM / CJPH, 2007



sweat the sweat the bigbig stuffstuff
•• Physical educationPhysical education
•• Community designCommunity design
•• Built environmentBuilt environment
•• Social environmentSocial environment
•• Population disparitiesPopulation disparities

–– Age, sex, geography, ethnicity, SES, etc.Age, sex, geography, ethnicity, SES, etc.
•• Deferred maintenanceDeferred maintenance
•• Policy, legislation, litigation, regulationPolicy, legislation, litigation, regulation
•• SHIFT IN SOCIAL NORMS IS REQUIRED SHIFT IN SOCIAL NORMS IS REQUIRED 

ALL HANDS ON DECKALL HANDS ON DECK



add a touch of add a touch of AAmishmish



Traditional                                             Contemporary
LIFESTYLELIFESTYLE



RESULTSRESULTS
 Directly Measured Physical ActivityDirectly Measured Physical Activity

•• Old Order MennonitesOld Order Mennonites
––↑↑

 
average movement counts per dayaverage movement counts per day

––↑↑
 
minutes of moderate physical activity (3minutes of moderate physical activity (3--6 METS)6 METS)

––↑↑
 
minutes of MVPA (3+ METS)minutes of MVPA (3+ METS)

––↑↑
 
total daily energy expendituretotal daily energy expenditure

Tremblay et al., MSSE, 2005



Average Steps Taken Per Day 
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Despite having no physical Despite having no physical 
education, no institutionalized education, no institutionalized 
sport, and low socioeconomic sport, and low socioeconomic 
status, Old Order Mennonite status, Old Order Mennonite 
and Amish children are more and Amish children are more 
active and less obese than active and less obese than 

children living a contemporary children living a contemporary 
Canadian lifestyle.Canadian lifestyle.

Tremblay et al., MSSE, 2005
Bassett et al., MSSE, 2007



Ask not why you didnAsk not why you didn’’t t 
take the easy way,take the easy way,

 but rather why you didnbut rather why you didn’’t t 
take the hard waytake the hard way



Reposition movement as an Reposition movement as an 
opportunity, not an opportunity, not an 

inconvenience.inconvenience.

Encourage people to add aEncourage people to add a
““touch of Amishtouch of Amish””

and aand a
““dash of inconveniencedash of inconvenience””

to their lifestyle!to their lifestyle!

YOU TOO!YOU TOO!



CONCLUSIONSCONCLUSIONS
1.1.

 

Our children are getting fatter, and their health is suffering, Our children are getting fatter, and their health is suffering, 
because they are eating poorer and moving lessbecause they are eating poorer and moving less

2.2.

 

Vulnerable groups are at increased risk but majority of the Vulnerable groups are at increased risk but majority of the 
population is population is ““infectedinfected””

 

with passive obesity agentswith passive obesity agents
3.3.

 

We must measure better to understand what works and howWe must measure better to understand what works and how
4.4.

 

Promising approaches AT ALL LEVELS require increased Promising approaches AT ALL LEVELS require increased 
and sustained supportand sustained support

5.5.

 

Unprecedented activity is currently underway, but MUCH Unprecedented activity is currently underway, but MUCH 
MORE needs to be doneMORE needs to be done

6.6.

 

Sweat the big and small stuff Sweat the big and small stuff ––

 

attack from all sidesattack from all sides
7.7.

 

Experimental, observational, descriptive, surveillance, Experimental, observational, descriptive, surveillance, 
ecological and intuitive evidence collectively supports the ecological and intuitive evidence collectively supports the 
need for action, need for action, more actionmore action ––

 

nownow
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