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Background



Obesity Epidemic Obesity:

Genetics + Energy Balance

> The World
« Adults: 37% overweight or obese.

* Children & Adolescents: 14%
overweight or obese.

(Based on findings published in the Lancet
in 2014. www.healthdata.org/gdb)

> U.S.

* Adults: 42.4% obese (2017-2018)

e Children & Adolescents:
1in 5 is obese.

 The % of children and adolescents

affected by obesity has more than * Among the top risk
tripled since the 1970s. factors for deaths in
(US Centers for Disease Control & Prevention, 2021) the U.S. (Danael G et

al, 2009)



CONSEQUENCES

OF CHILDHOOD OBESITY

7N

-
Children who have a high body Children are at higher risk In childhood, obesity is associated
mass index between 2 and 19 of psychological distress with hypertension and early stages of
years are at 40-60% higher risk (poor self-esteem, anxiety, cardiovascular disease, insulin
of early death by any cause depression and social problems resistance and early stages of type 2
such as bullying and stigma) diabetes, asthma, sleep apnea,

increased risk of fractures

Early death Psychological stress Multiple diseases

> Physical Activity Guidelines for Americans: Children and adolescents should engage in 60 minutes
or more of moderate-to-vigorous physical activity (PA) daily.

> Children’s PA has been declining over the past few decades.
> PA behaviors established in early childhood predict adolescent and adult PA behaviors.

> K-12 public schools are important settings for related interventions because 50.8+ million children
spend ~180 days per year in these schools.



Active Living

YA way of life that integrates physical acftivity into daily routines.”
...BY DESIGN...

85 1

Activity domains:
* Transportation
* Household

Www.lta.gov.sg

* Work/study
* Leisure/exercise




* Dominance of
automobile-
centered
development

! Jatoons § fels.net
m&@ caglecartoons com



Social Ecological Model

Policy

Community

Inter-
personal

A\ [TE

* Nested or embedded systems

* Dynamic, interactive & inter-dependent

* Causes are multi-level
® Solutions must be multi-level

Ecological Model of 4 Domains of Active Living

Policy Environment|

Behavior Settings:
IAccess & Characteristics)

Zoning codes

Health care Development

policies/ egulations

incentives Behavior: Active Living Domains| Transport
Zoning codes Neighborheod investments

Development - walkability Traffic demand
regulations Neighborhood - pedibike faciliies “\Management
Transport - ped/bike facilities Parking
investments &/ - aesthetics Active Perceived Environment regulations ,
regulations - Iraffic safety Recreation Developer incentives'

Public

recreation

investments
Park policies

Subsidized equipmen
Health care policies
oning codes
Qome prices
Rousing-jobs balance

Home PA equipment
Parks, trails, programs
Private rec. facilities
Community orgs.
Sports - amateur, pro
Sedentary options

Home Environment
PA equipment
Gardens
Stairs
Electronic entertainment

Accessibility

Intrapersonal

Info during transport
- safety signage

Attractiveness Demographics - radio ads & news
Biological - billboards
Psychological

Family Situation D

N~

\Workplace Environment
Neighborhood walkabilil
Parking

Transit access Zoning codes
i i Trail access Fire codes
Perceived crime L
- Building design Building codes
Household Occupational e : :
Activities Activities Stair design Parking regulations

Transportation
investments
Health care policies

PA faciliies & Programs

P————

Interpersonal
modeling,
social support,

partners for social

School Environment
Neighborhood walkability
Pedbike facilities
Facilities

Labor-saving devices

activities PE program -
— Walk to School School siting policies
ealthcare: counseling, info Social climate, Weather program .F-TE policies & f.ur.1d|ng
Mass media - news, ads safety, crime, clubs, teams jLopearapY, Facllity access policies
Sports programs, norms, culture: i QOpen space Facilities budgets ‘
Informal discussions social capital Air quality Satfe Routes to School funding
"]
Media regulations .
Health sector policies Advocacy by Transport policies
Business practices individuals & Land use policies

organizations
Information | Natural
Environment] Social Cultural Environment|
Environmenf

(Sallis et al., Ann Review of Public Health, 2006)
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Whole School, Whole Community, Whole Child Model

> CDC’s framework for addressing health in schools » 10 Components

> Student-centered and emphasizes the role of the
community in supporting the school, the
connections between health and academic
achievement and the importance of evidence-
based school policies and practices.

Health
Education Physical
Community Y Education &
Involvement . Physical Activity

Nutrition ’
‘ ) Environment !
‘ Engagement & Services

Whole Child
Development
(cognitive +

Health

Employee Services

Wellness

physical +
social +
emotional)

Counseling,
Psychological, &
Social Service

Physical
Environment

Social & Emotional
Climate




» 5 Components

dents = Befter Learners

Acive SNOEEEL yschools/PEandpa

www.cde.gov

JAN | | —
E EL;ﬂ?

.'/

egg..«cﬁe;

Comprehensive School Physical Activity Program (cspar)

L\‘/

Physical Activity Physical Activity
Before & After During

School Physical Education School
& Physical Activity

2 4
({ fg‘g ,

LY O W
L Family &
Staff Community
Involvement | Engagement

Active Students = Better Learners
www.cdc.gov/healthyschools/PEandPA



https://www.cdc.gov/healthyschools/physicalactivity/pdf/17_278143-A_PE-PA-Framework_508.pdf

Whole School for Active Living
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Systematic Literature Review

PU rpOSE: Examines hOW phVSica| R Records identified by searching ERIC (Ebsco), Medline
. . . c Complete (Ebsco), CINAHL Ebsco, APA Psycinfo, Academic
environmental interventions at K- 2 | | Search Ultimate, Environment Complete, Art & Architecture,
_§ and Avery Index to Architectural Periodicals: 2,022
c 12 schools can help promote 5 1T
) . . . 'E
StUdentS phySICal aCtIVIty (PA) Records retained after removing duplicates: 1,834
— Retained ﬂ\\"\.‘ \E‘xcluded
_ e e |
Method: Followed Preferred Reporting Items o Screening titles: 611 1,223 ;
. . = — o '
for Systematic Reviews and Meta- o L= e |
3 - . ' !
analyses (PRISMA) Guidelines. ? Screening abstracts: 196 | 1415 |
— Records ‘———T—— S :
> | identified il L ,
. 5 | from Review full papers: 44 1154 :
* Databases: ERIC (Ebsco, Medline Complete 2| review 4_’ o ;
(Ebsco), CINAHL Ebsco, APA Psycinfo, Academic — ==
_ . 3 Data extraction
Search Ultimate, Environment Complete, Art & S
(&)
Architecture, & Avery Index to Architectural =

Periodicals Figure 1. Process of literature review
12



[ind. RESULTS ii

. S— 12

10

- 44 articles (41 interventions) were
identified, with quasi-experimental
design (n=31) being the most common

o L] B [} -]

2000-2002 2003-2005 2006-2008 2009-2011 2012-2014 2015-2017 2018-2021

Figure 2. Number of articles by year of publication

study design.
Cvpr:;)riugal 1 south Africa, 1
- Increased studies over the years (Figure 2). New ealnd. 1 _—
States , 14
- Range of sample size: 14 -18,777 Denmar, z
students; 1 — 275 schools. o

- US was the country with the most studies (n .
= 14), followed by UK (n = 10), Australia Netherlands,3
(n = 6), other countries (n =14) (Figure 3).

Australia, 6
The United

Kingdom, 10

Figure 3. Number of articles by country




‘ TiNA. RESULTS

> STUDY STATION (6 articles): Standing desk showed positive
impacts in reducing sitting and improving standing/stepping.
but tend to be insignificant for light, moderate or vigorous PA.

» CLASSROOM (2 articles): Less studied but showed promising
results.

Study station
A

Room/space for PA

> BUILDING: Included in a few multi-scale/level interventions
and showed promising (although still mixed) results.

i‘i Sit-stand desk
(
=@

Building

> OUTDOOR SPACE (21 articles): The most studied scale, with a p—
focus on playground/schoolyard marking, equipment, or It o
greening, or a combination of elements. Very promising

results although a few studies showed no improvement.

@ Circulation spaces,
: common areas
W Playground
= _

School yard
€ | Equipment/facilities on
N site

W

% Nature, aesthetics, etc.

% Facilities/equipment for PA

> Mutli-scale (3 articles): Positive (although mixed) results.

> Multi-level (13 articles): Various interventions with overall
positive results.




Study Desk

Study Intervention  Outcome? Intervention results: mean or mean (95% confidence

interval) for change from baseline
Sitting during school « -27.75 (-48.54, -6.95) for # of sit bouts > 10 min

Contardo Sit-stand

Ayala Desks - NSP: sitting; # of sit bouts >5 min; # of sit bouts>20 min
(2016) Standing, stepping, LPA, & sit- « +7.26 (1.2, 13.32) for sit-to-stand transition
to-stand transition during school . NS: standing time; stepping time; LPA

88;“0‘35 igéiga”d LPA, MVPA . —30.6 min/day (- 56.4, - 4.8) for sitting
Ee (2018) Sit-stand desk - +21 min/school day for standing

and “fidget  SB, LPA, MPA, VPA - -24 min/school day for sitting

bars” - NS for LPA, MPA. VPA
Verloigne  Sit-to-stand Sitting, standing » -25.9 min. for sitting
(2018) desk ’ . +25.6 min. for standing

Standing + NS¢ for SB, LPA, MVPA

desks with - _ _ _
Swartz height- SB, LPA, MVPA - Significant interaction between type of desk and time:
(2019) matched More sedentary before engaged in less SB when using a

stools stand-biased desk compared to the traditional desk.
Benden Stand-biased Step counts (steps/min) - +1.61 steps/min
(2014) desk and

stool

a SB: Sedentary behavior; LPA: light physical activity (PA); MVPA: PA; VPA: Vigorous PA; ? NS: not significant 15



B Samples of Study Desk Interventions

» Sit-to-stand desk used in a Belgium study by
Verloigne et al. 2018 (based on the link provided)

— -25.9 min. for sitting
= +25.6 min. for standing

> A stand-biased desk and a seated desk
used in a U.S. study by Benden et al.
(2014)

—> Step counts: +1.61 steps/min

(photos courtesy of PositiveMotion LLC)




Classroom

Study Intervention type Outcome Intervention results: mean or mean (95%
confidence interval) for the change from baseline
Aminian Dynamic classroom Sitting, standing, Baseline-5 weeks:
et al. design with standing stepping, step  +36 min. for standing, +19 min. for stepping, -11 for
(2015) workstations; Swiss balls counts, sit-to-  sjt-to-stand transitions, NS for sitting and step counts
beanbags, benches and a  Stand transitions 5 weeks -9 weeks: NS
“mat space” for sitting during school  Baseline-9 weeks: NS
McCrady- Active Classroom PA measured as +72 (AU)/min
Spitzeret Equipment Accelerometer
al. (2015) (e.g., overhead ladder, a units (AU)/ min

balance beam, spinners,
personal trampolines,
hopscotch, and gym mats)




Ovutdoor Space:

Intervention results: mean or mean (95%
: Outcome : :
Authors |Intervention . confidence interval) for the change from
variables .
baseline
0
Blaes et [Playground I\//(I)PO,Z\S\?IS,:PA’ « —2.8% for SB, +1.1% for MPA, +0.3% for
H b 1) 0
al. (2013) [marking MVPA MPA, +1.4% for MVPA
Hyndman | A sicedEE » +13.08 (7.31-18.84) steps/per min after 7
et al. Equipment PA intensities weeks
(2014) * +5.93 (0.14-11.72) steps/min after 8 months
Stens durin * More steps during school break: mean in the
Loucaide : P g first (1427+499) and second (1331+651)
Marking + the 20-mn : : .
s et al. equinment <chool break & intervention school higher than control
2009) |“TYP e school (1053 + 447)
» NS for after-school activities
Raney et |Playground LPA, MP.A’ « +MVPA: 11.2 min (10.6, 11.8) in intervention
al. (2021) |greenin VPA during 20-1 - 0 15 vs 8.9 (8.3, 9.3) in control grou
' g g min recess group R group
Comblete « -28.0 (-1.9, -54.1) min/school day for SB [
Hamer et recorl?struction SB, LP, MVPA |« +24.6 (0.3, 48.9) min/school day for LPA for
al. (2017) children aged under 9 yrs. old




B Samples of Outdoor Space Interventions

- RESULTS: Among least-active children: 12.2 more daily min. spent in
schoolyard; more PA time in schoolyard (4.4 min more/day, including 0.9 more
min/day in MVPA & 3.5 min/day in LPA).

(Pawlowski et al., 2020)



5 Movement Areas:

g} ; B ;M“% ib!ﬂ E * 3.5-m tall hill covered with rubber and a trampoline
) a7l * Music/dancing area with an in-ground
©  ampbhitheater with mirrors, a moveable
loudspeaker, and poles;

e Qutdoor classroom area;

* Playground kitchen/outdoor canteen area;

* Play-box area with different multi-courts and
parkour facilities.

B Loop merging a forest area & schoolyard:

* Runs through the schoolyard and the forest with
various design features (e.g., bench, tribune,
broken climbing-ladder, swings, spider’s web,

# A  Dbalance-bars, & treetop house.

~ * Amenities along the loop (e.g., forest-café, forest-

amphitheater, skating pool multi-court area, &

dancing spot with a big screen).

Before

After B

(Pawlowski et al., 2020)



Figure 3a-c. Hot-spots and cold-

spots in intervention areas by

school and gender after renewal
Hot and cold

spols
(Confidence level

A: Hills B cokt spor (9%
B: Multi-court N cokd spot (95%
C: Soccer court [ ] com spot (0%
D: Qutcoor kitchen area ] hot spot (90%)
I not spot (95%)
- hot spot (99%)

(Anderson et al., 2019)
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Multi-scale Intervention

Study Intervention type Outcome Intervention results: mean or
mean (95% confidence interval)
for change from baseline

Lanningham-  Three different school environments: PA: activity-permissiveschool/ +44 min.
Foster et al. 1) traditional school with fixed and neighborhood vs. traditional schools
(2008) assigned chairs and desks; PA: traditional school vs. traditional NS
2) New school with an activity-permissive  school with standing desk
neighborhood;
3) traditional school with standing desks
De Meester et Active schoolyards or playgrounds Steps, MVPA (weekday steps, mean Positive association between the
al. (2014) (facilities, such as sports hall, polyvalent steps/day) iImplementation score of active
spaces, covered play areas, fields of grass, schoolyards/playgrounds and step
outdoor sports fields, equipment such as counts

small sports and play material, loan desk
for material, music installation, lockers,
lines, goals, nets)

Brittin et al. Move to a new school designed to MVPA. LPA, SB (min/day) * Increase LPA by 67.7 £ 10.7
(2017) provide active learning opportunities Average daily number of breaks min./day
with outdoor classrooms, gardens, nature from SB * Attenuated increase in SB by 81.2
trails, other landscape amenities, as well as Average length of a sedentary Bout  +11.4 minutes/day
gymnasia, playgrounds, and two large * Decreased MVPA by 10.3 2.3

sports fields. minutes/day

22



B samples of Multi-scale Interventions  (anmingham-Foster, 2008

» BUILDING: The Neighborhood was designed to encourage an
active learning environment and resembled a village square.
Also included miniature golf, basketball hoops, indoor soccer,
climbing mazes, and activity-promoting games.

e Children were allowed to move throughout The
Neighborhood during lesson plans.

» CLASSROOM: Standing Classroom was a plasticized hockey
rink complete with standing desks and vertical, mobile
whiteboards that allowed for activity-permissive lessons. The
children used wireless laptop computers and portable video
display units to facilitate mobile learning.

 Students could stand, kneel, or sit on stability balls at the
adjustable vertical desks.

| — PA: activity-permissive neighborhood vs. traditional
Accelerometer attachment . schools: +44 min.

at thigh
i,




Multi-level Intervention

Study Intervention type Outcome Intervention results

Kelly et al. Colored playground markings + MVPA, LPA, SB, No positive improvement

(2012) equipment + game resource and observations of
training + social support activity

Lorenz et al. Environmental intervention (increased Mean number of Environmental intervention vs. baseline:

(2017) access_, ppportunity, e_quipmer?t_, .and stuglents in MVPA | g3 girls at main gym; +28.36 boys at main gym; -
supervision to recreational facilities) +  during lunch 13.45 boys at outdoor courts; NS: girls at outdoor, track ,
behavioral intervention (observed) soccer filed, east filed; boys at track, soccer field, east

field

Environmental + behavioral intervention vs. baseline:

« +5.56 girls at main gym; +10.64 boys at main gym, -5.43
boys at outdoor courts; NS: girls or girls at track/soccer
filed/east filed

Mayfield etal. Environmental changes (e.g., marked MVPA +15.5% for girls & +20.5% for boys in intervention school 2;

(2017) surfaces with colorful interactive games, NS: girls and boys in intervention school 1
school received equipment to use with the SB -10.9% girls in Intervention school 2; NS: boys in
games) + training for recess supervisor intervention schooll, and girls and boys in Intervention
+ lessons for students school 1

Huberty etal.  Recess intervention with staff training Time spentin EQ+SF vs Control:

(2011a) (ST) or providing recreational MVPA during * + 34.2% healthy boys

equipment (EQ), separately, and both. recess « +12.8% overweight girls

» NS: Overweight boys, healthy girls




B samples of Multi-level Interventions  wayeetal, 2017

» Blacktop surfaces on playgrounds were
marked with colorful interactive games.

* Equipment to use with the games.

« Supervisor training on the utility of the
games and how to incorporate them into
classroom or PE instruction.

« Student lessons about how to play games
using the markings and equipment.

» Teachers were given an instructional manual.

« Some PE teachers reported using YouTube
as a secondary resource.

- MVPA: +15.5% for girls and +20.5% for boys in Intervention school 2;
NS for girls and boys in intervention school 1

- SB: -10.9% girls in Intervention school 2;
NS: boys in intervention school 1, and girls and boys in Intervention school 1




O

O

= CONCLUSIONS:

 Overall, study quality is limited by selection bias, confounders, difficulty of blinding, and lack of control
groups and long-term assessments.

« Lack of consistent measures makes it difficult to synthesize findings.

 Despite the limitations, previous studies revealed significant potential in promoting PA through innovative
school designs, especially when multi-level and high-intensity strategies are used.

IMPLICATIONS FOR PRACTICE AND POLICY:

 For future research and practice, it is important to consider multiple scales of environmental impacts and
be aware of the impacts of contextual factors (e.g., school policies, curriculum), as well as the synergetic
impacts between PA and academic performance.

* Need to consider and compare short-, medium-, and long-term impacts (e.g., UK playground study)

« A more holistic approach is needed for active school design and planning.
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Whole Community for Active Living
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Surgeon General’s Call to

Action to Promote Walking
and Walkable Communities

SEER EF UP!

EVERYONE CAN HELP
MAKE OUR COMMUNITIES
MORE WALKABLE

L
[ mEmm-----
LA L A B & & & J

T
-4 TRD
. HH
i Yae wan
0
- e
PUBLIC h.n
Provide informatios to R
plan, imglement, and
evaluate walking
programs.
VOLUNTEER
& NONPROFIT
ORGANIZATIONS:
Offor fraw o low-cost
communty walung
programa.

Promote Healthy Communities
Joint Call to Action

The American
4 Institute

il of Architects 2357 s “.,J“"“““, i KOSTREAN SOCHTY CF OV PNAS0TRS
= - AMERICAN WA
E=—— SOCIFTY OF :-"NRPA “ Urban Land
LANDSCAPE -
ﬁ ARCHITECTS mesincneon Institute

“Addressing growing health challenges and
inequities requires new partnerships and
collaboration between built environment and
public health practitioners, and a health-focused
approach to landscapes, buildings and
infrastructure.”




Active Living Community

Key Elements X Communty SRR

Preventive Services

TﬁSk FOI'CE L4
" A

. o o A
Commu_mty_DeSIgn Transportation Home Physical Activity: Built Environment Approaches Combining
DeStmatlonS System Transportation System Interventions with Land Use and

vy,

2 e Environmental Design

Built Environment Approaches in Combination by Intervention Type

Pedestrian and Bicycle Transportation Land Use and Environmental Design

System Intervention Component Intervention Component

o Street pattern design and connectivity o Mixed land use

Park & Recreation
o Pedestrian infrastructure o Increasing residential density
o Bicycle infrastructure o Proximity to community or

neighborhood destinations
o Public transit infrastructure and access

o Parks and recreational facility access

(Sallis, 2020)



!
Community Patterns

Same land area; different development patterns

Walkable community: Auto-dependent community:
 High density « Low density
» Mixed land uses « Segregated land uses
« Connected street systems « Disconnected street systems
- Short distance to destinations ¢ Long distance to destinations
 Human-scale design » Auto-oriented design
e - TS
i

N X
- Commercial i - Utilities Legend [ |single Fagly Ml commercial [T civie W utiities

l:l Mobile Home - Office ' Open Space D Undeveloped I:| Mobile Home . Office (A Space D Undeveloped

D Large Lot S@Far& . Induslrial— ’ . Transportation |:| Water [:] Large Lot Single %y ' lnd&m‘al — iTransportalion D Water

. Multi-family “source Extraction [:] Roads - Unknown - Multi-family . Resource Extraction D Roads - Unknown
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Q\ Street-scale Design & Placemaking

Human-centered design Auto-centered design

,."i ; ,":[- i o\ =
www.curbed.com/2019/6/24/18715939/real-estate-development-walkable-urbanism

A P‘l." v
= -q?.S.'.J -

JET
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Q\ Street-scale Design & Placemaking

Human-centered design
accommodating pedestrians,
bicyclists, transit and cars

Auto-centered streets
accommodating cars yet

discouraging walking and
bicycling

(Sallis)
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Child-friendly Community

Active Living Communities What makes it child-
Community Design Transportation friendly?
Destinations System Home

Active School

G ——p Commute
Independent
Mobility

C—— Other PA

opportunities
(Sallis, 2020) 33




Safe Routes to School (SRTS)

» A movement aiming to

make it safer and easier Many BEHEfitS Of SRTS *

for students to walk and

bike to school. Q u %

- Walking and biking A4\ » Cognitive development A\ * Mobility and social skills A\

- Total physical activity A ¢ Concentration A\ * Neighborhood cohesion A\

« Obesity ¥ - Engagement in learning A - Transportation cost W

« Collisions and injuries W  * Academic performance A\ + Environmental pollution W
* Equity A

Physical == Mental ==  Social

,b‘i"k‘i‘,




Six E’s of SRTS Does Community Environment Matter?

@L_couaron * Distance and land uses en route to school

@ * Transportation infrastructure (e.g., sidewalks, bike lanes, traffic
‘ Encouragement calming)

‘ Engineering e Traffic and crime safety (e.g., visual surveillance)

‘ Enforcement * Tree shade and other environmental amenities

‘ Equity * Contextual differences

-~ allm
SCHOOL

Y
‘.




Safe Routes to School (SRTS) Q[‘gjhég'!fn%&'“
programs work

"

today, few kids

actively travel to school

TRAFFIC SPEED AND VOLUME, AND LACK OF
SIDEWALKS, ARE THE MAIN BARRIERS

compared to 48% in 1969
137 walk or bike now

among those living within ¥ mile of school
just 56% walk or bike

kids are more active when walking and biking are safe
AFTER IMPLEMENTING SAFE ROUTES TO SCHOOL PROGRAMS: OF THE RECOMMENDED 60 MINUTES OF DAILY ACTIVITY:

| (-
IX

VAILVA (average)

can be achieved by
increase Yy walking or biking
in walking _ ; to school

Learn more about why Safe Routes to School programs work at activelivingresearch.orgl SRTSreview,



Connected, walkable streets

L

-*“

[
k=

i=

Disconnected, auto-dependent streets

—

Source: PBIC/FHWA, 2009
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Evidence Whatis a Walkable Distance?
(Zhu et al, 2010) Data from Austin Elementary Schools

Elementary schools included in 2007 and Percentage of Walking to/from school and perceiving distance
2010 Safe Routes to School Survey as close enough for walking within different distance ranges
Legend -e-Walking to/from school (%) -e-Perception of distance close enough (%)
=] Suburban high-income o
L+ JUrban mid-income 100% ~ [T
L= Urban low-income e,
L= 3 Inner-city low-income
+ ES Location 2010
Elementary Schools in AISD 75% 1
% of free or reduced-price lunch
0.00 - 16.70
— g 50% |
B 76.21 -93.70
B ©3.71-97.80 @ -
LY
25% - X ! g
H b--eq.
: = e,
0.52 miles : 0.85 miles appa LV
O% T T T T T T .I T T T T T T T T T 1
9& s 9‘96, o -&b, o & &, &h{ﬁ? ,\'9% AR s° S o P 9/“’«6 S :1?6:9%0 513;\6 5b~°°i.°°x
P A & F A F A S A S A (O
Qo Qo Qo 0. 0. Qo Qo Qo \0 \0 \0 \c \‘ \o \0 \0 fbo rLo (Lo (L. (L’ (Lo (Lo fbo

wst 2 3 4.0 % Home-to-school distance (Miles)

> Percentage of Walking to/from school decreases as the home-to-
school distance increases

> It dropped to 50% at the distance of 0.52 miles.

> 22 schools

> 6,383 elementary school students




B Independent Mobility vs. PA in Community

Unsupervised outdoor play Independent travel

CIM has dramatically declined over recent decades, which accounted for the
overall decrease in children’s PA level (Shaw, 2015; Fyhri, 2011; Kytta, 2015)




Significance of CIM

> Healthy development

Chlldren J I e.g., physical activity, motor skills, weight control <

@l e.g., positive vs. negative emotion )
'gg,\‘ I e.g., socia‘ interaction with people and environment 2

> Stronger sense of community

Neighbor-
hood

» Time management: chauffeuring and free time

> Reduced workload (especially main caregivers)




S _Evidence

Significant physical environmental factors
impacting CIM

Corner lot of a dead-end street (+)
[ J

Transit score ( ) x.’:

Quality of surrounding j"‘

neighborhood environments? (+)

(Qiu, 2021)

Implications

* Design for SAFETY —create defensible
space

* Design with surveillance

Housing providing the space with
surveillance for safe play
Mueller, Austin

 Child-friendly amenities and
infrastructure (e.g. buffered sidewalk/
bike lane)

“Wonderland”—a moveable
play space for children living in
Hutong, by MAD Architects

* Design positive play area with
“affordance”

* Provide child-friendly places/
destinations within neighborhood

Buffered sidewalk/bike lane
Mueller, Austin

* Have green spaces for plants and animals
(UNICEF, 2004)

» Spaces with different scales for diverse
activities and socializing needs

\ J ! lx f\“j*‘ . X - il
Natural Habitat Restoration
Mueller, Austin 41



B Other PA Opportunities in Community

Activity-friendly parksand open spaces

THE ROLE OF

Parks and
Recreation

IN PROMOTING PHYSICAL ACTIVITY
‘Q ol
RACIAL DISPARITIES

70% - 81

of African-American of Hispanic
neighborhoods neighborhoods

lack recreation facilities, compared
to 38% of white neighborhoods.

TRAILS
A study in Nebraska found that for every
$1 spent on trails, there was almost

in savings in direct
medical costs.

PROPERTY VALUES
Homes near parks can sell for up to

$2,262

more than homes without parks nearby.

OPEN SPACE
Youths in neighborhoods with 7 recreational
facilities were

2 60 more likely to be active
© 5times per week than those
in areas without facilities.

Parksand open spacesthat provide facilities
and amenitiesand encourage use

Non-activity-friendly parksand open spaces

Parksand open spacesthatdo notprovide
facilitiesand discourage use
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Active Living vs. Active Learning
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Making the Connection

Act.ive ﬂ 2e2 Whole
Learning , % " School
Active Whole

Living Community




B “Whole” School & “Whole" Community

INTERVENTION: PRIMARY OUTCOME: SECONDARY OUTCOME:
School Physical activity and Performance
Environment sedentary behavior
policies ang  |-Study desk Pl N
o [ . More physical activit ( b
decisions Classroom } . Less s?edyentar y Improved
- Building [ - E> behavior J E> engagement E> WHOLE
codes | Building | . More social & Al
[ , ) : : performance
- Land use Site & interaction b s
and zoning } y . )
codes Community | ><
. Health § environment ) ;"Vw“Personalui.""-} SOCIaI |
policies - factors .- - factors .

Figure 4. Proposed conceptual framework for future research and practice




active kids learn better

physical activity at school is a win-win for students and teachers

-20%

wore likely

I 13% 21% decrease

‘o earn an A increase in y in teachers’ time
" in wath or students’ : | Wmanaging belavior

English | 3 physical activity
i ; for the week

GRADES: STANDARDIZED TEST SCORES: I JUST ONE PHYSICALLY ACTIVE LESSON CREATES:
|
|

physically active kids have more active brains
BRAIN SCANS OF STUDENTS TAKING A TEST: MORE RESULTS:

after 20 minutes of physical activity:

students tested better

in reading, spelling & math
and were more likely to read
above their grade level

after being in a physically active
afterschool program for 9 months:

memory tasks improved 16%

after 20 minutes of after 20 minutes of
sitting quietly walking

Red areas are very active; blue areas are least active

SOURCES: D« Ny JE and t K (2032). & Dased physiCol actity, COpAten, and academic achiovement. Prev Med. S2(Suppl 11:S36S42. Mitman CX. et al. (2009). The effect of acute treadmil
Monm of ard MCABeMIC B2 In pe ! Ne, i 25003 10441054 ramijo K et o, amuthoﬂmdmmwmmuumm
y In pe Dev Sci. 1405110461058, Kibbe O.L. et ol (2011} Ten years of TAKE 101 integrating piysical activity with academic conceges in Prev Mod,

mewucamo(mmsm-mm~ harvo are ¢ with g mummu‘rurm 1290,




THANK YOU!

QuUesiions ?

Xuemei Zhu 979-845-3780 xuemeizhu@tamu.edu



