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Kids Need More PhysicalKids Need More Physical 
ActivityActivity



WHO Global 
Recommendations on PhysicalRecommendations on Physical 
Activity for Health
5-17 Years Old

Children and youth aged 5 17 should accumulate at Children and youth aged 5-17 should accumulate at 
least 60 minutes of moderate- to vigorous-intensity 
physical activity daily

 Amounts of physical activity greater than 60 minutes 
provide additional health benefitsp

 Most of the daily physical activity should be aerobic.  
Vigorous-intensity activities should be incorporatedVigorous intensity activities should be incorporated, 
including those that strengthen muscle and bone, at 
least 3 times per week.



Prevalence of achieving 60 min/d of 
MVPA on all 7 days - YRBS 2013
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Accelerometer Placement



Prevalence of attaining 60 min of 
MVPA d A l tMVPA per day - Accelerometry

Troiano et al. Med Sci Sports Exerc 2008;40(1):181-188



National Trends of Obesity 
in Youthin Youth
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Global Prevalence of 
Childh d Ob itChildhood Obesity

Source: International Association for the Study of Obesity (2011).



Prospective associations 
between objective measuresbetween objective measures
of PA & fat mass in 12-14 year 
old children: ALSPAC

Riddoch CJ, Leary SD, Ness AR, Blair SN, 
D K M tt k C G iffith A S ithDeere K, Mattocks C, Griffiths A, Smith 

GD, Tilling K. BMJ 2009;339:b4544



Methods

 12-y olds followed for 2 years
 n = 4150
 Fat mass measured with DEXA
 PA measured with accelerometry
 7 days
 Total PA = counts per minute
 MVPA > 3600 counts per minute
P t ti l C f d Potential Confounders
 Age, sex, maternal education, maternal smoking 

during pregnancy mother’s pre-pregnancy BMIduring pregnancy, mother s pre pregnancy BMI, 
child’s pubertal status

Riddoch et al. 2009 



Percent change in fat mass with 
15 minutes of additional MVPA15 minutes of additional MVPA 
per day - ALSPAC

Outcome Exposure % Change in Fat Mass (95% CI)Outco e posu e % C a ge at ass (95% C )
Boys
Fat mass at 14 MVPA at 12 -11.9  (-14.3 to -9.5)
Ch i f t Ch i MVPA 2 4 ( 3 6 t 1 1)Change in fat mass Change in MVPA -2.4 (-3.6 to -1.1)

Girls
Fat mass at 14 MVPA at 12 -9.8  (-12.8 to -6.7)
Change in fat mass Change in MVPA -2.3  (-3.5 to -1.2)

Riddoch et al. 2009 



Sustained effect of early PA 
on body fat mass in olderon body fat mass in older 
children

Janz KF, Letuchy EM, Eichenberger Gilmore 
JM B TL T JC Willi MC LJM, Burns TL, Torner JC, Willing MC, Levy 

SM. Am J Prev Med 2009;37:35-40



Methods

 Iowa Bone Development Study
 5-y olds followed for 6 years 
 n = 333 n  333
 Fat mass measured with DEXA
 PA measured with accelerometry PA measured with accelerometry
 5 & 8 y olds: 4 days, 11 y olds: 5 days
 MVPA ≥ 3000 counts per minute MVPA ≥ 3000 counts per minute

Janz et al. 2009 



ResultsResults
 For boys & girls, MVPA at 5 y predicted fat mass 

at age 8 & 11
 For girls, when adjusted for fat mass at age 5 y, 

MVPA was not significant

 Boys & girls in highest quartile of MVPA at 5 yBoys & girls in highest quartile of MVPA at 5 y 
had lower fat mass at 8 y & 11 y than children in 
lowest quartile of MVPA at 5 y q y

 Early-childhood MVPA reduces fatness 
throughout childhoodthroughout childhood

Janz et al. 2009 



Factors associated with 
development of excessive fatnessdevelopment of excessive fatness 
in children and adolescents: a 

freview of prospective studies

P t RR O’N ill JR Li AD J KF G b EMPate RR, O’Neill JR, Liese AD, Janz KF, Granberg EM, 
Colabianchi N, Harsha DW, Condrasky MM, O’Neil PM, 
Lau EY, Taverno Ross SE. Obesity Reviews 2013; 14: 

645-658



Review Findingsg
 Low PA and genetic factors are associated with 

excessive fatness in children and youthexcessive fatness in children and youth
 Mixed evidence for: 
 Sedentary behavior

Di t i t k Dietary intake 
 Biomarkers 
 Family factors 
 PA environment

 No conclusions could be made about:
 Social cognitive factors Social cognitive factors
 Peer factors
 School nutrition and PA
 Nutrition environment Nutrition environment

Pate et al. Obesity Reviews 2013; 14:645-658



Policies to PromotePolicies to Promote  
Physical ActivityPhysical Activity 

in Youthin Youth



Preventing Childhood Obesity: 
Health in the Balance

Institute of Medicine Committee on Prevention of Obesity in Children and Youth



Policy Recommendationsy

1 National Priority1. National Priority
2. Industry
3 Nutrition Labeling3. Nutrition Labeling
4. Advertising & Marketing
5 Multimedia & Public Relations Campaign5. Multimedia & Public Relations Campaign
6. Community Programs
7. Built Environmentu t o e t
8. Health Care
9. Schools
10. Home



INITIATIVESINITIATIVES 
THAT CANTHAT CAN 

ADDRESS THE 
PROBLEM
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S A SESTABLISH
Comprehensive School p
Physical Activity Modely y



Comprehensive School Physical 
A ti it Ph i l A ti it M d lActivity Physical Activity Model

Physical 
Education Physical Ph sical y

Activity 
Before and 

Aft S h l

Physical 
Activity 

During School
CSPAP

After SchoolDuring School

Family and 
Community Staff 

Involvement EngagementInvolvement



Changes in daily physical activity during 
school, after school, and in the eveningschool, after school, and in the evening
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Lau et al., In Development



Meta-analysis of multi-component 
school interventions to increase sc oo e ve o s o c e se
physical activity 
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Russ et al. J Phys Act Health. 2015
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ADEMAND
High QualityHigh Quality 

Physical EducationPhysical Education



Percentage of U.S. High School 
Students Attending Daily PhysicalStudents Attending Daily Physical 
Education - YRBS 1991-2013.
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Clennin et al., In Development. 



Percentage of elementary school PE 
lesson time spent in MVPAlesson time spent in MVPA

Mean and 95% CI

-100 -50 0.0 50 100
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Hollis et al., Prev Med. 2016. 



CATCH - VPA-% of LessonCATCH VPA % of Lesson
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Percent Contribution of PE to 
S h l D  MVPASchool Day MVPA
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McIver et al., In Development.



Percentage of girls with ≥ 1 block of 
vigorous physical activity by PE vigorous physical activity by PE 

enrollment
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Every Student Succeeds Act, S. 
11771177

“Well Rounded Education The term ‘well rounded Well Rounded Education - The term well-rounded 
education’  means courses, activities, and programming in 
subjects such as English, reading or language arts, 

iti  i  t h l   i i  th ti  writing, science, technology,  engineering, mathematics, 
foreign languages, civics and government, economics, 
arts, history, geography, computer science, music, career 
and technical education, health, physical education, and 
any other subject, as determined by the State or local 
educational agency, with the purpose of providing all educational agency, with the purpose of providing all 
students access to an enriched curriculum and educational 
experience.’’
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United Nations Educational, 
Scientific and CulturalScientific and Cultural 
Organization
Quality Physical Education Guidelines

D l d i f h i i f li Developed to inform the provision of quality 
physical education across the full age range 
f l th h dfrom early years through secondary 
education



QREQUIRE

Physical Activity inPhysical Activity in 
Early Childcare andEarly Childcare and 

EducationEducation



Directly observed physical activity 
levels of preschoolerslevels of preschoolers
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Physical Activity Guidelines for 
Y  ChildYoung Children

 3 hours per day (120 min) of total physical activity
 United States, Institute of Medicine, 2011

 Canada, Canadian Society of Exercise Physiology, 2012

 Australia – Dept. of Health and Ageing, 2010

 UK – Dept. of Health, Physical Activity, Health 
Improvement and Protection, 2011

Pate et al., Childhood Obesity. 2015.



Prevalence of Compliance with a New 
Physical Activity Guidelines forPhysical Activity Guidelines for 
Preschoolers
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Meet Did Not Meet



An RCT to increase physical activity in        
4 ld i h l4-year-olds in preschool
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Institute of Medicine 
Early Childhood Obesity Prevention Policies, 2011Early Childhood Obesity Prevention Policies, 2011
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ABC Grow Healthy (South Carolina)
Physical Activity Standards for 3- to 5-y y
year olds
 Offer teacher planned physical activities of 5-10 min Offer teacher planned physical activities of 5 10 min 
≥ 2 times a day

 Do not withhold PA as punishment & do not use PA p
as punishment

 Provide daily outdoor play for all children ages 1-5, y p y g ,
weather permitting 

 Provide a variety of play materials that promote PA 
indoors & outdoors

 Provide open outdoor play space that allows 
for active play

Documented 
Problem

Reasons to 
Suggest Solution

Indication of 
Progress



Percentage of states with early child 
care physical activity policiescare physical activity policies
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Duffey et al., Childhood Obes. 2014



QREQUIRE

Physical Activity in 
Afterschool Programs



Physical activity levels among 
children attending after-schoolchildren attending after school 
programs
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Percent of children who achieved the 30 
min/day of MVPA following an after-school y g
intervention
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YMCA After-School 
Physical Activity PoliciesPhysical Activity Policies

P id hild d th ith t l t 30 i t f Provide children and youth with at least 30 minutes of 
physical activity

 Include a mixture of moderate and vigorous activity and 
bone/muscle strengthening activities

 Play will take place outdoors whenever possible. 
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Suggest Solution

Indication of 
Progress



Boys and Girls ClubBoys and Girls Club

http://www.bgca.org/Documents/Triple%20Play%20Study%20‐%20Executive%20Summary%20‐%2011‐04%20‐%20FINAL.pdf
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CREATECREATE

Equity in q y
Community Resourcesy



Inequality in the built environmentInequality in the built environment

 Higher SES block groups had greater odds of having Higher-SES block groups had greater odds of having 
> 1 PA facility

 Low SES and minority block groups were less likely Low-SES and minority block groups were less likely 
to have PA facilities

 Increasing number of PA facilities was associated Increasing number of PA facilities was associated 
with decreased overweight and increased odds of 
achieving > 5 bouts/week of MVPAg

Gordon-Larsen et al., Pediatrics. 2006.
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 Urban Park Movement to revitalize the Los 
Angeles River - 2009
 The City Project provided policy and legal advocacy to y j p p y g y

help create the 40-acre Rio de Los Angeles State Park
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Suggest Solution

Indication of 
Progress

Garcia et al., Prev Med. 2009. 



U it d T h  f LA United Teachers of LA
 City Project filed 

complaints under civil complaints under civil 
rights and education laws

 Board of Education 
passed resolution to passed resolution to 
enforce PE laws

Garcia et al., Prev Med. 2009. 
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84.6% of US youth live 
in neighborhoods with at 
least one park or 
playground area

http://www.physicalactivityplan.org/reportcard/NationalReportCard_longform_final%20for%20web.pdf

Documented 
Problem

Reasons to 
Suggest Solution

Indication of 
Progress



ACTIVATEACTIVATE

Youth Sports p
Programsg



Physical activity during dance 
l d l t i lclass among adolescent girls

45

30
35
40

20
25
30

M
in

/C
la

ss

5
10
15M

0
Sedentary Light Moderate Vigorous MVPA

Documented 
Problem

Reasons to 
Suggest Solution

Indication of 
Progress

O’Neill et al., J Phys Act Health. 2012



Physical activity during youth sport 
practicespractices
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Physical activity during youth sport 
practicespractices
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Associations between sports team 
participation and US high school p p g
students meeting the physical activity 
guidelinesguidelines

Sports participation (> 1 team in the past 12 months)
Meeting guidelines for… OR
MVPA (> 60 min/day, 7 days/week) 1.74( y, y )
VPA (> 20 min/day, > 3 days/week 1.92
Muscle-strengthening activities (> 3 days/week) 1.53Muscle strengthening activities ( 3 days/week) 1.53

Lowry et al., J Obesity. 2013
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The Aspen Institute - Project 
PlayPlay

Strategies specific to 
physical activity: 
 Reintroduce free play
 Developmental 

appropriateness
 Think small
 Revitalize in-town leagues
 Ask kids what they want

http://youthreport.projectplay.us/

Documented 
Problem

Reasons to 
Suggest Solution

Indication of 
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RE-NORMALIZE
Active TransportActive Transport 

to Schoolto School



Percent of Students who Walk or Bike to 
S h l i  M i  SHPPS  2014School in Morning – SHPPS, 2014
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http://www.cdc.gov/healthyyouth/data/shpps/pdf/shpps-508-final_101315.pdf



Percent of time in MVPA for children 
who walked/biked to school versus those 
who did not
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Percent of children who actively 
commuted to schoolcommuted to school
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MVPA for children who actively 
commuted to schoolcommuted to school
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http://saferoutesinfo.org/sites/default/files/VisionZero_final.pdf
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INSTITUTIONALIZE
Clinic-BasedClinic Based 

Physical Activity y y
Assessment and 

Counselingg



Barriers to Physician CounselingBarriers to Physician Counseling

 80% of US children and adolescents visit a primary  80% of US children and adolescents visit a primary 
care physician in a given year

 Barriers to physical activity counseling include: 
 Lack of time/payment Lack of time/payment

 Lack of office staff support

 Lack of systems for follow-upy p

 Lack of essential knowledge and skills related to physical 
activity counseling
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Progress

Sallis et al., Prev Med. 2000; Story et al., Pediatrics. 2002.  



Changes in active days/week 
following primary care physical g p y p y
activity intervention
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Patrick et al., Arch Ped Adolesc Med. 2006.
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BUILD

Activity-Friendly 
Home Environments



Prevalence of adult support for 
physical activity among US high p ys c c v y o g US g
school students

Adult support for physical activity ( >1 time/week) Adult support for physical activity ( >1 time/week) 

How often does the adult in the household…                                  %

Encourage the adolescent to participate in physical activity 73 0%Encourage the adolescent to participate in physical activity 
or play sports? 

73.0%

Do physical activity/plays sports with the adolescent? 48.5%

Provide transportation to physical activity or sports 
adolescent participates in? 

67.8%

Watch the adolescent do physical activity/play sports 61.8%

Lowry et al., J Obesity. 2013
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Effect of family-based interventions on 
children’s physical activitychildren s physical activity

Brown et al., Obesity Reviews. 2016
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YMCA’s Healthy Family Home

http://ymca.net/healthy-family-home/play-every-day.html
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WHO Population-based 
Approaches to ChildhoodApproaches to Childhood 
Obesity Prevention 



WHO Population-based 
Approaches to ChildhoodApproaches to Childhood 
Obesity Prevention 




