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Overview

e Evolution of Physical Activity and Public
Health as a subdiscipline

e Urgent public health problem
e Physical activity and air quality



Physical Activity and Public Health —
Development of a Field

Population Studies

Exercise Science

Public Health Science

1900 1953






Background 1950 - 1970
Factors leading to initial guideline development

* Arapidly evolving science indicating that habitual
physical activity had something to do with health.

* Individuals promoting health-oriented fithess
programs for the public and patients - what was
the truth, what was the best?

e Concern by the medical community & public
about the safety of exercise by middle-aged and
older persons.



Physical Activity and Health Guidelines & Position Stands
for the General Public: 1975 - 1995

American Heart Association - 1975 Exercise Testing and Training of
Healthy Adults and Exercise Testing and Training of Individuals with
Heart Disease or at High Risk for Its Development

American Heart Association - 1978 Exercise Statement and Exercise
Standards (updated 1992 & 1995)

ACSM - 1975 Guidelines for Graded Exercise Testing and Exercise
Prescription (multiple updates)

ACSM - 1978 Position Stand: The Recommended Quantity and Quality
of Exercise for Developing and Maintaining Fitness in Healthy Adults
(multiple updates)



Early 1990s

Accumulated, moderate-intensity
physical activity provides health benefits.

Only 10% meeting vigorous physical
activity standard.

Vigorous standard may be barrier.

Public health gain created; with
avoidance of sedentary status.
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Special Communication
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Physical Activity Public Health
Recommendations

Every adult American should
accumulate at least 30 minutes of

moderate-to-vigorous physical activity
on most, preferably all, days of the

week.

Pate, et al., JAMA 1995



2008 Physical Activity
Guidelines for Americans




Preventive Health Benefits of Physical
Activity: Strong Evidence

® Lower risk of:
— Early death
— Coronary heart disease, stroke
— High blood pressure, adverse lipid profile
— Type 2 diabetes
— Cancers: Colon and Breast
* Prevention of weight gain
* Weight loss (with reduction of caloric intake)
* Prevention of falls
* Depression, cognitive function (older adults)



4 Key Adult Guidelines

* Avoid inactivity

¢ Substantial health benefits from medium amounts
of aerobic activity

* More health benefits from high amounts of aerobic
activity

* Muscle-strengthening activities provide additional
health benefits




Children and Adolescents (ages 6-17)

®* 60 or more minutes of physical activity daily

» Aerobic: Most of the 60 or more minutes per day
should be either moderate- or vigorous-intensity
aerobic physical activity. Include vigorous-intensity
physical activity at least 3 days per week.

» Muscle-strengthening: Include muscle-strengthening
physical activity on at least 3 days of the week, as
part of the 60 or more minutes.

» Bone-strengthening: Include bone-strengthening
physical activity on at least 3 days of the week, as
part of the 60 or more minutes.

®* Encourage participation in physical activities that are:
» Age appropriate, enjoyable, and offer variety
e




Inactivity

* “All adults should avoid inactivity. Some physical
activity is better than none, and adults who
participate in any amount of physical activity gain
some health benefits.”




Muscle-Strengthening Guideline

* “Adults should also do muscle-strengthening
activities that are moderate or high intensity and
iInvolve all major muscle groups on 2 or more days
a week, as these activities provide additional
health benefits.”




Key Older Adult Guidelines

®* The 4 key guidelines for adults apply to older
adults, but there are 4 additional qualifying
guidelines

— Guideline for adults who cannot do 150
minutes/week

— Balance exercise

— Only use relative intensity to determine the level
of effort

— Chronic conditions and injury risk K
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Physical Activity Guidelines PhYSica.]. ACtiVity

Upcoming Guidelines + Physical activity is key to improving the health of the Nation. Based on the latest

Current Guidelines + science, the Physical Activity Guidelines for Americans is an essential resource for
health professionals and policymakers that provides recommendations on how
everyone can improve their health through regular physical activity. Learn ways to help
Related Resources + people understand the benefits of physical activity and how to make it a part of their
regular routine.

Report an Strategies for Youth +

Supporter Network Member List

Be Active Your Way Blog

News & Announcements

Sign up for emails about
hysical activi
e N 5 Factors That Help People Stick to a New

Exercise Habit

Posted on Jan 10, 2018

During the month of January, health and fitness is top of
mind for peaple setting resalutions for a healthy new year...

Read more




The Exercise Training Paradigm

Early guidelines (AHA 1975, ACSM 1978,1990) were
based primarily on endurance exercise to enhance
performance - especially aerobic capacity.

TRAINING » PERFORMANCE

RATIONALE: Increases in aerobic capacity are most
rapidly achieved by increasing the intensity of
endurance exercise



The Physical Activity - Health Paradigm

Public health oriented guidelines since 1995 include the
accumulation of > 30 minutes of > of moderate
intensity activity on > 5 days per week .

ACTIVITY » HEALTH

RATIONALE: Data from observational and experimental
studies demonstrate health-related outcomes from
moderate intensity activity accumulated throughout the

day.



Physical Activity and Public Health —
Development of a Field

Environment &
Policy N

Population Studies

Exercise Science

Public Health Science
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Children’s Games, Pieter Bruegel the Elder, 1560
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THE LANCET THE LANCET

Physical Activity 2016:
Progress and Challenges
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“Governments, policy
makers and the
research community
should help to build
societies in which the
choice of being physical
active is not only
healthy, but also
convenient, enjoyable,
safe, affordable and
valued”

THE LANCET

“In view of the prevalence, global reach, and
health effect of physical inactivity, the issue
should be appropriately described as
pandemic, with far-reaching health, economic,
environmental, and social consequences.”

Physical Activity



A Public Health Problem

* |mportance
* Prevalence and trends
e Solutions



Population attributable fraction for major
NCDs associated with physical inactivity
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Lee et al Lancet 2012



Burden of Disease

~ 6-10% of major NCDs worldwide is
attributable to physical inactivity

6%
Coronary
heart disease

7%
Type 2 diabetes

Coronary heart
disease

10%

Breast cancer

Type 2 diabetes

Breast cancer”

10%

Colon cancer

Colon cancer

9%

Premature

mortality

All-cause mortality

Prevalence of inactivity in population (%)

Prevalence of inactivity in people eventually
developing the outcome (%)t

RR, unadjusted
RR, adjusted$

35-2% (22:3-40-5)
42-2% (23-0~56-2)

133 (1-18-1-49)
1-16 (1-04-1-30)

35-2% (22:3-40-5)
43-2% (23-6-57-6)

1-63 (1-27-2-11)
1-20 (1-10-1:33)

38.8% (233-44-3)
40-7% (22-5-56-7)

134 (1-25-1-43)
133 (1-26-1-42)

35-2% (22.:3-40-5)
42-9% (23-4-57-1)

138 (1:31-1-45)
1-32 (1-23-139)

352% (22:3-40°5)
42:.9% (23-4-571)

147 (1-38-1-57)
1.28 (1-21-1-36)

PAF with unadjusted RR (%)$§
PAF with adjusted RR (%)§

10-4% (7-2-13-4)
5-8% (3-2-7-8)

18-1% (10-8-22-8)
7-2% (3-9-9-6)

11-6% (6-8-15-5)
10-1% (5-6-14-1)

T 118% (68 151)

10-4% (57-13-8)

14-2% (3-3-18-0)
9-4% (5-1-12-5)




Some Perspective

S iy | smoking | obesiy

PAF 9% 9% a 5% 4

Deaths attributed to 5.3M 5M ab 3M 2
risk factor (pery)

Potential gain in LE 0-68y 1.1-2-2y ¢ 0.7-1.1 y d
with removal of from birth from age 50 from birth
factor (9 high-income countries) (USA)

2 2009 WHO Global Health Risks; P Ezzati 2003; ¢ Crimmins 2011; ¢ Olshansky 2005



Importance

 Between 6-10% of deaths due to
the world’s major NCDs Is
attributable to inactivity

By eliminating inactivity, >5.3 M
deaths/y may be prevented

e This leads to an increase of 0.68
years in the world’s life expectancy



Pandemic?







Pandemic?

e “..an epidemic occurring worldwide, or over a
very wide area, crossing international
boundaries, and usually affecting a large
number of people...”

e “ .the occurrence in a community or region of
cases of an illness, specific health related
behavior, or other health related events
clearly in excess of normal expectancy...”

2 ¢

Last — Dictionary of Epidemiology, 4t" edition ISPAHA
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Wide Spread

e 1/3 of the adults and 4/5 of the adolescents
(13-15y) worldwide reported not reaching
public health guidelines for physical activity

— Adults: 150 minutes/week
— Adolescents: 1 hour/day

e Males are more active than females
— Among adults and adolescents

e Adults
— Global average: 31.1%

Hallal et al Lancet 2012



; #PhysAct2016
Surveillance i

00 g
3 Both adult and adolescent data available
3 Adult data avalable
] Adaliscent data available
[ No data availabie
23 Mot apphcable

Figure 1: Physical activity data availability for school-going adolescents (aged 11-17 years) and adults (aged 218 years)
Data are from WHO Global Health Observatory, 2015

Adults: 122 countries (2012), 146 (2016)
Adolescents: 105 countries (2012), 120 (2016)
No changes in prevalence over the 4-years period



A conceptual approach to determinants of PA

Individual Interpersonal Environment Regional or national policy Global
« Social environment « Transport systems « Economic development
» Seeing others active
Psychological « Social support (behavioural modelling) « Urban planning and « Global media
« from family « Crime, traffic, incivilities architecture
« from friends - Organisational practices « Global product marketing
Intrapersonal - at work « Parks and recreation sector
= cognition « Built environment » Urbanisation
« beliefs + Cultural norms and + Community design + Health sector
« motivation practices « Neighbourhood walkability + Global advocacy
« Public transport » Education and schools sector
« Parks and recreation facilities « Social and culutural norms
« Aesthetics and pleasantness « Organised sport sector
= Walking and cydling facilities
« Building location and design - National physical
Biological » Pedestrian safety; crossings activity plans
« Natural environment « National physical activity
/ x « Vegetation, topography, advocacy
weather
Genetic Evolutionary = Mational parks, trails, - Corporate sector
factors physiclogy walking routes
< Early life exposures Childhood Adolescent Young adult Middle aged Older adult >
Lifecourse

Figure 1: Adapted ecological model of the determinants of physical activity

Bauman et al. Lancet 2012; 380 (9838): 258-71



Examples of variables identified as consistent correlates

Non-environmental factors

children adolescents adults
Reported health direct
Male sex direct direct direct
Intention to exercise direct
Self-efficacy direct direct direct
Previous physical activity direct direct direct
Social support direct
Environmental factors

children adolescents adults
Neighbourhood design direct
Recreation facilities and locations direct direct
Transport environments direct direct
Aesthetics direct

Bauman et al. Lancet 2012; 380 (9838): 258-71



Correlates and Determinants

Many potential factors studied

For children and adolescents

* Gender [Boys], parental physical activity, parental support, confidence, previous activity [for
adolescents]

* Physical Environments — for active travel to school, for recreation

For adults
* Age, gender, health status, education
» Confidence, readiness to change, previous activity, support from friends/peers

Environmental correlates
* Walkability
e Land use, residential density
e Access to facilities

Bauman et al Lancet 2012



Strategies that Work

Campaigns and Informational

Behavioral and Social

Policy and Environmental

Heath et al Lancet 2012

Point-of-decision Prompts

Community-wide Campaigns

Mass media Campaigns
Short Informational Messages

School-based Strategies
Social Support in Communities

Provider-based Counseling
Community PA Classes
Community-scale Urban Design
Street-scale Urban Design/Land use
Transportation Policies and Practice

Community-wide Planning and Policies

EFFECTIVE

EFFECTIVE/
PROMISING

PROMISING
EMERGING
EFFECTIVE

EFFECTIVE

PROMISING
PROMISING
EFFECTIVE
EFFECTIVE
EMERGING
EMERGING



#PhysAct2016
Correlates and ’

interventions (LMICs)

* + studies on correlates and determinants from LMICs
* 7.2 per year (up to 2012) to 32.8 per year (2012 onwards)
* Urban residents less active
* Virtually all studies from upper-middle income countries

* 15 intervention studies from LMICs identified since 2012
* Promising interventions from Iran, Brazil and Colombia



An Urgent Public Health Problem

PREVALENCE AND TRENDS MAGNITUDE AND RISK PREVENTION AND
. CONTROL
<Not meeting P,A <>6-9% of all NCD deaths are _
recommendations: 31% _ _ o <>Effective methods
attributed to inactivity _
<-Prevalence: 17% across age, social

<>5-5.3 million deaths/year
attributed to inactivity

groups, countries
<>Potential of Global

GLOBAL CONSEQUENCES Information and
Technologies on PA

<-Leisure-time PA: Increased

<*Incidental, Occupational,
and Transportation PA:
Decreased

<>Economic Shift: Low-

income populations have *Health
increased NCD’s <>Healthcare (Economic)
<>Urbanization: reduced € 528-334pp: Indirect Costs

PuBLIC HEALTH

occupational time PA and

increased TV viewing € 5155-419pp: Direct Costs

<>Reduced Quality of Life ACTION PRIORITY




Physical Activity and Public Health —
The Way Forward

| THE ]
WAY
FORWARD



Socio-ecologic Framework for Determinants of Physical Activity

Price of electricity

codes

Public recreation
investments
Park design policies

Sports spectatorship

Incentives for enemgy-
consenvation zoning

Policy environment

Behavior seftings:
Access and characteristics

SB not assessed in health care
Sidewalk requirements
Transport investments

and regulations

Neighborhood
Poor ped/bike facilities
Aesthetics
Traffic safety

Sedentary behavior domains

Perceived environment

Recreation Leisure Neaative
enmvironment time pemeft?:ns
Fsaﬁhdlgsignpiks of “active” environments:

P unsafe, uncomfortable, Intrapersonal
Siize“-:tgazgirg unattractive, inconvenient P
Entertainment: Denjngrgphics

movies, game Biological
Psychaological

arcades
Family situation

~_ ]

Social noms
Perceived crime

Comfort, convenience
of labor-saving devices,
attractiveness of
sedentary
entertainment

Home environment
Electronic entertainmen
(passives/active)
Remote controls
Labor-saving devices
Furniture for sitting/reclining

_______-_‘_-_—_-_._.___._._-r'
Interpersonal
modeling,
sacial support,
prompts to sit,
awkwardness of
standina

Health care

Counseling, info.

Mass media (news, ads)
Sports spectatorship
Informal discussions

Sodal dimate,
safety, crime,
norms, culture

e Ry

Media regulations

Health-sector policies Advocacy by
Business practices individuals and
omganizations

Information

environment Social—cultural

environment

Negative -
perceptions of during transport
active transport Safet:l,r sgnage

Radio ads and news

fadilities; positive

Zoning codes
Development
Regulations (sidewalk
requirements)
Transport investments

Meighborhood Traffic demand
Walkability management

Parking regulations

Ped/bike facilities Devolopor incantives

Parking
Transit
Traffic

Info. promoting SB

Bilboards
[TV, movies, sports)

perception of
matorized facilties

Workplace environment
Furniture designed

for sitting
Cues for sitting, MNeighborhood
purpose of walkability
furniture/desk F'arkling
Bj[siizﬂdﬁg:s Requirements for
Stair design o Soated work
Pedbike facilities Rules for breaks
Zoning codes
Building codes
School environment Parking regulations
Neighborhood walkability Transportation
investments

Ped'bike facilties
Facilities
PE program
Walk-to-school

Requirements for sitting

'.lr"i"BEﬂ"El' program PE and recess policies
APPDQT?PW acility and policy access polides
ir quality Safe Routes to School funding

Transport policies
Energy polides

Natural
environment



The fundamental assumption that Health Behavior =
Public Health is flawed.

Research and promotion to date has relied on
traditional analytic thinking
 Exercise Science
 Public Health Science
 Behavioral science

e Environmental Science

Public Health requires integration and understanding
of interrelations for physical activity has been lacking.
We have ridden the SocioEcologic Model horse as far
as it can take us in terms of public health



The whole concept of public health
Is founded on the insight that
health and illness have causes or
conditions that

go beyond the biology and
behavior of the individual human

being.

Midgley G. Systemic intervention for public health. Am J Public Health.
2006;96:466—-472.



Thinking Differently




Managing Complexity

2

Arnie Levin, New Yorker, December 27, 1976



Managing Complexity
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Arnie Levin, New Yorker, December 27, 1976




Complexity & Unintended Consequences

Arnie Levin, New Yorker, December 27, 1976



Systems Approach

Complexity of Behavior

e Complex non-linearity of health behaviors

— interactions, adoption delays, adaptations, competing
actions, and unintended consequences

e Systems Approach

— Inputs and levels of influence are considered to be
interdependent

— |dentifies enablers, accelerants, synergies, and
interconnectedness of multiple influences and
multiple sectors of influence

— Has the highest potential to affect population physical
activity
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Physical Activity and Air Quality

Unintended consequence?

* Individual and population level benefits of
physical activity could be muted by low air
quality.

e Outdoor physical activity — especially transit
and discretionary time

 Unclear benefit/risk ratios.



Physical Activity and Air Quality

Physical activity increases oxygen demand —
proportional to intensity to a maximum.

Nasal filtration system bypassed with higher
respiratory rate.

Inflammation of airways, asthmatic response,
lung function (especially in vulnerable
people), and increase risk of sudden cardiac
death.

Increase risk of NCD (cardiovascular disease,
some cancers).



Association of Self-Reported
Leisure-Time Physical Inactivity with
Particulate Matter 2.5 Air Pollution

Abstl« act This study examines the association between annual levels

of particulate matter (PM,.) and self-reported leisure-time
physical inactivity (LTPI) in the Behavioral Risk Faclor Surveillance System (BRESS)
among 63,290 survey respondents who participated in the 2001 BRFSS from 142 counties
in the U.S. The average prevalence of self-reported LTPI was about 24.9% (SE = 0.3%).
LTPI prevalence was positively associated with annual mean of PM,. concentration
(p < .0001). The authors demonstrate that LTPI was associated with PM1 pollution with
statistical significance with and without adjustment for covariates (adjusted odds ration
[OR] = 1.16; 95% CI: [confidence interval] 1.06-1.27). This study suggests that ambient
PM, . air pollution is associated independently with LTPL PM, . pollution and physical
inactivity are both risk factors of chronic diseases. Therefore, it is important for environ-
mental officials to implement measures to reduce ambient air pollution while public health
officials simultaneously promote regular physical activity by encouraging the general pub-
lic to remain physically active.

Xiao-Jun Wen, M.D.

Lina S. Balluz, S¢D., MPH.
Jeffrey D. Shire, M.S.

Ali H. Mokdad, Ph.D.
Harold W. Kohl, I1I, Ph.D.

participation, and protective social and com-
munity factors are associated positively with
increased physical activity (Brennan, Baker,
Haire-Joshu, & Brownson, 2003; Giles-Corti
& Donovan, 2002).

Particulate matter of aerodynamic diam-
eter less than 2.5 um (PM,.) is a mixture
of solid, liquid, or solid and ||qu1d particles
that are suspended in the air. PM, . comes
mostly from the emissions from the combus-
tion of fossil fuels from stationary sources,
such as heating and power generation, and
in motor vehicles. It is well known that am-
bient air pollution has been associated with
an increased risk of chronic diseases, includ-
ing respiratory and cardiovascular diseases
(Laden, Neas, Dockery, & Schwartz, 2000;
Pope & Dockery, 1999; Schwartz, 1991). It
is conceivable, but not yet demonstrated,
that PM, , may influence physical inactivity
in the densely populated areas where the
caanireee of PM oseneration are abundant



GURE 1

Association of Weighted Prevalence of Leisure-Time Physical
Inactivity with the Annual Mean of PM, . Concentrations

LTPI Prevalence (%)

30

28

26

24

22 -

20 -

18 -

16 ¢

10 20 30 40 50 60 70 80 90 >90

Percentile of Annual Mean of the PM, Concentrations

+: Weighted LTPI prevalence

Middle line: predicted value of the LTPI prevalence.
Upper line: upper limit of the 95% Confidential Interval.
Button line: lower limit of the 95% Confidential Interval.



The association between ambient fine @
particulate air pollution and physical

activity: a cohort study of university

students living in Beijing

Hongjun Yu' ®, Miao Yu?, Shelby Paige Gordon® and Ruiling Zhang®

Abstract

Background: Air pollution has become a substantial environmental issue affecting human health and health-
related behavior in China. Physical activity is widely accepted as a method to promote health and well-being and is
potentially influenced by air pollution. Previous population-based studies have focused on the impact of air
pollution on physical activity in the US. using a cross-sectional survey method; however, few have examined the
impact on middle income countries such as China using follow-up data. The purpose of this study is to examine
the impact of ambient fine particulate matter (PM, ) air pollution on physical activity among freshmen students
living in Beijing by use of follow-up data.

Methods: We conducted 4 follow-up health surveys on 3445 freshmen students from Tsinghua University from
2012 to 2013 and 2480 freshmen completed all 4 surveys. Linear individual fixed-effect regressions were performed
based on repeated-measure physical activity-related health behaviors and ambient PM, ; concentrations among the
follow-up participants.

Results: An increase in ambient PM, s concentration by one standard deviation (44.72 ug/m3} was associated with
a reduction in 22.32 weekly minutes of vigorous physical activity (95% confidence interval [Cl] = 24.88-19.77), a
reduction in 10.63 weekly minutes of moderate physical activity (95% Cl = 14.61-664), a reduction in 32.45 weekly
minutes of moderate to vigorous physical activity (MVPA) (95% Cl = 37.63-27.28), and a reduction in 226.14 weekly
physical activity MET-minute scores (95% Cl = 256.06-196.21). The impact of ambient PM, s concentration on
weekly total minutes of moderate physical activity tended to be greater among males than among females.

Conclusions: Ambient PM, s air pollution significantly discouraged physical activity among Chinese freshmen
students living in Beijing. Future studies are warranted to replicate study findings in other Chinese cities and
universities, and policy interventions are urgently needed to reduce air pollution levels in China.

Keywords: Air pollution, Fine particulate matter, Physical activity, Moderate-to-vigorous physical activity, youth
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Atmospheric Environment 59 (2012) 151-159

. ‘
ATMOSPHERIC
ENVIRONMENT

Contents lists available at SciVerse ScienceDirect

Atmospheric Environment

journal homepage: www.elsevier.com/locate/atmosenv

A travel mode comparison of commuters’ exposures to air pollutants in Barcelona

Audrey de Nazelle *>¢*1 Scott Fruin ¢!, Dane Westerdahl ¢, David Martinez*", Anna Ripoll,
Nadine Kubesch "€, Mark Nieuwenhuijsen *>¢

 Center for Research in Environmental Epidemiology (CREAL), Barcelona, Spain

® Municipal Institute of Medical Research (IMIM-Hospital del Mar), Barcelona, Spain

“CIBER Epidemiologia y Salud Piiblica (CIBERESP), Barcelona, Spain

dpepartment of Preventive Medicine, University of Southern California, Keck School of Medicine, LA, USA
¢Sibley School of Mechanical and Aerospace Engineering, Cornell University, Ithaca, NY, USA

fInstitute of Environmental Assessment and Water Research (IDAEA-CSIC), Barcelona, Spain

HIGHLIGHTS

» We measured air pollution in travel microenvironments in a Southern European city:.

» Travel modes explained much more of commuters’ exposure variability than meteorology.

» Particulate pollutants in cars were 2—3 times higher than in active modes (walk, bike).

» Contrasts between modes were greatest for primary pollutants (CO then BC and UFP).

» Accounting for inhalation rate differences, pedestrians and cyclists pollution doses were comparable to car drivers.
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Final Thoughts

More research into the combined effects of air
pollution exposure, physical activity, and
health outcomes — emphasis on mode of
physical activity and specific pollutant.

Better communication/collaboration

Moving to real time AQI reporting may be
useful and requires further study for
implementation.

Finding ways to improve air quality.






Behavioral Approaches to Health Behavior Change
for Physical Inactivity

Behavior change Behavioral

' theory Intervention
Physical :
y- . Behavior change
Inactivity




Behavioral and Environmental Approaches to
Health Behavior Change for Physical Inactivity

Behavior change Behavioral

' theory Intervention
Physical _
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Toward a Systems Approach for Physical

Inactivity
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CORPORATE
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FAMILY

PHYSICAL ACTIVITY
SYSTEM OVERVIEW

An interdependent system
determines just how physically

active a population will be.
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EDUCATION / SCHOOLS

PHYSICAL ACTIVITY
SYSTEM DETAIL Scheul s

A& Frigrives

The elements of the physical activity
system are interdependent. What
hoppens in one aspect of a person’s
environment influences all others.
Here's a closer look at just one sector:
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Call to Action




Call to Action

United Nations and the World Health Organization

World Bank, international development agencies,
foundations, and other international agencies

Countries

Ministries of health

Ministries of education and other education authorities
Ministries of sport and other recreation sector authorities
Ministries of planning

Ministries of transport

Employers, the private sector and media

Academics and academia

Individuals and organisations in civil society

ISPAH~



Calls to Action

WORLD COUNTRIES

BANK/FOUNDATION
S

Provide Leadership in a
Systems Approach to
National PA Policies,
Strategies, and Plans

Ensure adoptions of
targets and Indicators for
monitoring PA

Partner with other
organization to provide
training on PA, Policy, and
Strategies

Develop and implement
strategies and action plans
for a systems approach to

PA

Support networks for PA
promotion in planning of
action plans

Assign stewardship role for
PA to a relevant
government; allocate
sufficient resources and
accountability

Recognize the role of PA in
the prevention of NCD and
in enhancing health

Adopt evidence-based
national recommendations
and policy guidance

Support National Plans



Calls to Action

MINISTRIES

HEALTH EDUCATION

Implement Policies that Develop and Implement
Re-orient Services and Support High-quality, Sport and Recreation
Funding at the National, Compulsory PE, Active Policy and Funding to
Regional, and Local Levels Transport, PA during and enhance Access; Adapt
to Prioritize PA after the School day, and a Programs to the Needs
Healthy Environment Community

Foster Partnerships PLANNING

Support and Implement
Urban and Rural Planning Prioritize Policies and Fund
Policies to Support Active Infrastructure that support
and Public Transport, Active Transport
Safety, and Access

TRANSPORT

Make PA an Integral Part
of Disease Prevention and
Health Promotion
Modeling



Calls to Action

EMPLOYERS, ACADEMICS AND INDIVIDUALS AND

PRIVATE SECTOR, ACADEMIA ORGANIZATIONS
AND MEDIA

Research; Translate
Research into Practice

Orient marketing,
Advertising, and
Promotional Messages

Commit to and Implement
PA Plans

Build a base for effective
programming, national
plans, and on cost-
effectiveness
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Guiding Principles

Adopt evidence-based strategies that target the whole population as well as specific
vulnerable sub-groups;

Address the environmental, social and individual determinants of physical inactivity;

In addressing determinants of physical activity behaviour, embrace an equity approach to
reduce the disparity in access to opportunities for physical activity;

Implement sustainable actions in partnership at national, regional and local levels and across
multiple sectors to achieve greatest impact;

Build capacity and support training in research, practice, policy, evaluation and surveillance;

Use a life-course approach by addressing the needs of children, families, adults, older adults,
and people with disabilities as well as specific settings such as worksite and schools;

Advocate to decision makers and the general community for an increase in political
commitment to and resources for physical activity;

Ensure cultural sensitivity to tailor and adapt strategies to accommodate varying local
realities, cultures, contexts and resources;

Facilitate healthy personal choices by making the physically active choice the easy choice.

ISPAH~



Physical Activity 4

The implications of megatrends in information and
communication technology and transportation for changes
in global physical activity

Michael Pratt, Olga L Sarmiento, Felipe Montes, David Ogilvie, Bess H Marcus, Lilian G Perez, Ross C Brownson, for the Lancet Physical Activity
Series Working Group*

Physical inactivity accounts for more than 3 million deaths per year, most from non-communicable diseases in low-
income and middle-income countries. We used reviews of physical activity interventions and a simulation model to
examine how megatrends in information and communication technology and transportation directly and indirectly
affect levels of physical activity across countries of low, middle, and high income. The model sugpested that the direct
and potentiating effects of information and communication technology, especially mobile phones, are nearly equal in
magnitude to the mean effects of planned physical activity interventions. The greatest potential to increase population
physical activity might thus be in creation of synergistic policies in sectors outside health including communication
and transportation. However, there remains a glaring mismatch between where studies on physical activity inter-
ventions are undertaken and where the potential lies in low-income and middle-income countries for population-level
effects that will truly affect global health.

ISPAH~



Key messages

Non-communicable diseases account for 60% of deaths globally, and 80% of these
deaths occur in low-income or middle-income countries

Physical inactivity is one of the major risk factors for non-communicable diseases,
accounting for an estimated 3-2 million deaths peryear

The challenges and opportunities in prevention of non-communicable diseases show
several important megatrends—major forces in societal development that are likely to
shape people’s lives in the next 10-15 years

Information and communication technologies in the form of internet and mobile phone
access have grown enormously during the past decade; these technologies have the
potential to affect physical activity

Trends in transportation, including the growth in ownership and use of private cars and
improved and well integrated public transit systems, have the potential to both
negatively and positively affect participation in physical activity, especially walking

On the basis of a review of publications about physical activity interventions, we
modelled the effects of megatrends in internet access, mobile phone access, and car
ownership on physical activity

The direct and potentiating effects of mobile phone technology on physical activity in
middle-income and upper-income countries are similar in size to the mean effects of
planned physical activity interventions in community and clinical settings

The greatest potential for increasing population physical activity might be in the creation
of supportive policies in sectors outside health (transportation, urban planning, and
communication)

There is a glaring mismatch between where the studies of physical activity interventions
have been done and where the potential lies for population-level effects that will truly ISPAHA

affect global health (low-income and middle-income countries)



The Exercise Training Paradigm

Early guidelines (AHA 1975, ACSM 1978,1990) were
based primarily on endurance exercise to enhance
performance - especially aerobic capacity.

TRAINING » PERFORMANCE

RATIONALE: Increases in aerobic capacity are most
rapidly achieved by increasing the intensity of
endurance exercise



The Physical Activity - Health Paradigm

Public health oriented guidelines since 1995 include the
accumulation of > 30 minutes of > of moderate
intensity activity on > 5 days per week .

ACTIVITY » HEALTH

RATIONALE: Data from observational and experimental
studies demonstrate health-related outcomes from
moderate intensity activity accumulated throughout the

day.



Physical Activity and Public Health —
Development of a Field

Environment &
Policy N

Population Studies

Exercise Science

Public Health Science

1900 1953 1990
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Prevalence of Residents Engaging Physical

Activity Pre- and Post-Move — Mueller 2009
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		Table 4.11. Mean Minutes Per Week of Physical Activity by Domain, Pre- and Post-Move

		Physical Activity by Domain		Pre-Move		Post-Move		Change		p-value*

				(n=262)		(n=262)

				Mean (95%CI)		Mean (95%CI)		Mean (95%CI)

		Recreational/Leisure physical activity[i]

		Moderate-intensity		51.9 (39.9, 64.0)		68.8 (53.6, 83.9)		15.9 (1.6, 30.2)		0.01

		Vigorous-intensity		87.8 (74.4;,101.3)		98.1 (83.0, 113.2)		9.9 (-4.1, 24.0)		0.16

		Total Recreational/Leisure Physical Activity w/o Walking		140.1		167.1		27.9 (6.3, 49.4)		0.01

		Walking for recreation

		Inside neighborhood		91.7 (78.5, 105.0)		159.8 (138.6, 181.1)		68.1 (49.5, 86.6)		<0.001

		Outside neighborhood		37.0 (28.9, 45.1)		17.1 (11.6, 22.5)		-18.6 (-26.0, 11.2)		<0.001

		Total recreational walking		128.8		170.1		46.1 (26.8, 65.4)		<0.001

		Biking for recreation

		Inside neighborhood		22.0 (13.4, 30.5)		26.2 (18.5, 33.9)		4.1 (-4.6, 12.7)		0.36 **

		Outside neighborhood		14.8 (7.7, 22.0)		11.7 (6.5, 16.9)		-3.3 (-9.6, 3.1)		0.31

		Total recreational biking		36.8		38		0.8 (-11.9, 13.5)		0.90 **

		Total walking and biking for recreation

		Walking and biking inside neighborhood		113.7 (96.7, 130.8)		185.9 (163.2, 208.7)		72.0 (51.2, 92.7)		<0.001

		Walking and biking outside neighborhood		51.8 (40.1, 63.6)		28.9 (20.9, 36.9)		-21.8 (-32.3, -11.2)		<0.001

		Total recreational walking and biking		165.6		208.5		46.7 (23.1, 70.4)		<0.001

		Total recreational physical activity[ii]

		Moderate-intensity		219.1 (191.1, 247.2)		274.3 (244.8, 303.8)		63.8 (35.5, 92.0)		<0.001

		Vigorous-intensity		87.8 (74.4, 101.3)		98.1 (83.0, 113.2)		9.9 (-4.1, 24.0)		0.16

		Total Recreational/Leisure Physical Activity w/Walking		307.3		371		73.9 (40.0, 107.8)		<0.001

		Walking for transport

		Inside neighborhood		24.9		14.3		-10.8 (-19.7, -1.9)		0.02

		Outside neighborhood		6.3		6		-0.4 (-4.0, 3.2)		0.83

		Total transport walking		29.3		20.2		-9.6 (-18.4, -0.7)		0.03***

		Biking for transport

		Inside neighborhood		9.8 (4.3, 15.3)		14.3 (8.1, 20.3)		4.4 (-0.5, 9.22)		0.08**

		Outside neighborhood		3.8 (1.0, 6.6)		6.2 (2.5, 9.8)		2.3 (-1.3, 5.9)		0.21

		Total transport biking		13.6		20.2		6.6 (-0.6, 13.2)		0.05

		Total transport physical activity

		Walking and biking inside neighborhood		34.3 (24.7, 44.0)		28.3 (20.4, 36.3)		-7.6 (-17.6, 2.4)		0.14

		Walking and biking outside neighborhood		10.2 (6.0, 14.3)		12.4 (7.6, 17.2)		2.0 (-3.3, 7.4)		0.46

		Total transport physical activity		42.6		41.1		-3.8 (-14.9, 7.3)		0.5

		Total physical activity[iii]

		Moderate-intensity		262.8 (230.7, 295.0)		309.6 (277.0, 342.1)		56.0 (26.8, 85.2)		<0.001

		Vigorous-intensity		87.8 (74.4, 101.3)		98.1 (83.0, 113.2)		9.9 (-4.1, 24.0)		0.16

		Total physical activity		350.8		404.1		66.4 (32.8, 100.1)		<0.001

		[i] Recreational physical activity at moderate and vigorous intensities and combined (excluding walking and biking)

		[ii] Total recreational physical activity - moderate-intensity = recreational/leisure-time moderate-intensity and walking/biking, moderate- and vigorous-intensity = moderate-intensity + vigorous intensity

		[iii] All domains combined – moderate-intensity = recreational/leisure-time moderate-intensity and walking/biking for recreation and transport, moderate- and vigorous-intensity = moderate-intensity + vigorous intensity

		* p-values based on a paired sampled t-test

		** Variable significant according to Wilcoxin test p<0.001

		*** Variable not significant according to Wilcoxin test p=0.13
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		Table 4.8.  Prevalence of Residents Engaging in Physical Activity by Domain, Pre- and Post-Move

		(Among Residents Engaging In At Least 10 Minutes of Physical Activity)

		Physical Activity Domain		Pre-Move		Post-Move

				(n=262)		(n=262)

				% (95%CI)		% (95%CI)		OR (95%CI)		p-value*

		Recreational/Leisure physical activity[i]

		Moderate-intensity		38.2		52.3		2.3 (1.5, 3.8)		<0.001

		Vigorous-intensity		52.9		54.3		1.2 (0.7, 2.3)		0.57

		Total Recreational/Leisure Physical Activity w/o Walking		65.3		68.2		1.3 (0.8, 2.2)		0.36

		Walking for recreation

		Inside neighborhood		65.2		86.5		6.7 (3.4, 14.6)		<0.001

		Outside neighborhood		36.3		19.0		0.2 (0.1, 0.5)		<0.001

		Total recreational walking		72.3		79.1		5.0 (2.5, 11.1)		<0.001

		Biking for recreation

		Inside neighborhood		16.5		28.7		3.1 (1.7, 6.0)		<0.001

		Outside neighborhood		9.4		9.8		1.1 (0.4, 2.7)		1

		Total recreational biking		18.7		30.3		2.9 (1.6, 5.4)		<0.001

		Total walking and biking for recreation

		Walking and biking inside neighborhood		68.5		89.0		7.1 (3.5, 16.3)		<0.001

		Walking and biking outside neighborhood		39.7		25.6		0.4 (0.2, 0.6)		<0.001

		Total recreational walking and biking		75.7		89.7		5.2 (2.5, 12.1)		<0.001

		Total recreational physical activity[ii]

		Moderate-intensity		82.1		93.8		5.6 (2.5, 14.8)		<0.001

		Vigorous-intensity		52.9		54.3		1.2 (0.7, 2.3)		0.57

		Total Recreational/Leisure Physical Activity w/Walking		89.3		96.1		4.8 (1.8, 16.1)		<0.001

		Walking for transport

		Inside neighborhood		32.0		24.3		0.6 (0.4, 1.0)		0.03

		Outside neighborhood		9.8		12.0		1.4 (0.7, 2.9)		0.41

		Total transport walking		34.6		30.7		0.8 (0.5, 1.3)		0.42

		Biking for transport

		Inside neighborhood		9.0		15.4		3.1 (1.4, 8.0)		0.005

		Outside neighborhood		4.1		6.0		1.6 (0.6, 4.5)		0.38

		Total transport biking		9.7		17.0		3.9 (1.6, 10.5)		<0.001

		Total transport physical activity

		Biking and walking inside neighborhood		35.3		32.1		0.8 (0.5, 1.2)		0.31

		Biking and walking outside neighborhood		13.3		16.0		1.3 (0.7, 2.4)		0.4

		Total Transport Physical Activity		38.0		37.7		1.0 (0.6, 1.6)		1

		Total physical activity[iii]

		Moderate-intensity		86.5		96.4		6.4 (2.5, 21.0)		<0.001

		Vigorous-intensity		52.9		54.3		1.2 (0.7, 2.3)		0.57

		Total Physical Activity		91.1		96.7		5.0 (1.7, 20.2)		<0.001

		Meets Physical Activity Guidelines		75.7		84.6		2.4 (1.3, 4.4)		0.002

		[i] Recreational physical activity at moderate and vigorous intensities and combined (excluding walking and biking)

		[ii] Total recreational physical activity - moderate-intensity = recreational/leisure-time moderate-intensity and walking/biking, moderate- and vigorous-intensity = moderate-intensity + vigorous intensity

		[iii] All domains combined – moderate-intensity = recreational/leisure-time moderate-intensity and walking/biking for recreation and transport, moderate- and vigorous-intensity = moderate-intensity + vigorous intensity

		*p-values based on a paired sample t-test
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