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Physical activity and health (5’)

o Health benefits of physical activity

o Aerobic physical activity guidelines

How many steps per day? (13’)

o Walking is a popular form of physical activity

o The origin of 10 000 steps

o The science of steps for preventing premature mortality

One step forward (7’)

o Setting my step goal

o Implications for population health 

Overview
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Physical activity improves health

https://www.cdc.gov/physicalactivity/basics/adults/pdfs/Health_Benefits_PA_Adults_Jan2021_H.pdf
https://dceg.cancer.gov/news-events/news/2019/acsm-
exercise-guidelines
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First federal physical activity recommendations

“First” study on physical activity and health 

1953 2008 2018

70 years of Physical Activity Epidemiology
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2018

o Substantial health benefits

• 150 to 300 mins/week, moderate-
to vigorous intensity

o Additional health benefits

• >300 mins/week moderate-to 
vigorous-intensity

o Muscle-strengthening, all major 
muscle groups,  2+ days/week

Guidelines
for Adults

U.S. Department of Health and Human Services. Physical Activity Guidelines for 
Americans, 2nd edition. Washington, DC: US DHHS; 2018.



Physical Activity Guidelines Advisory Committee:    
Steps Conclusion Statements and Grades

Steps Conclusion Statement Grade

All-cause and heart disease mortality Not assignable

Incidence of CVD events and risk of 

type 2 diabetes
Limited

Dose-response heart disease events 

and risk of type 2 diabetes
Limited

Relationship with heart disease and 

type 2 diabetes (by age, sex, 

race/ethnicity, socioeconomic status, 

or weight/BMI)

Not assignable

2018 Physical Activity Guidelines Advisory Committee. 2018 Physical Activity Guidelines Advisory Committee Scientific Report. Washington, DC: U.S. 
Department of Health and Human Services, 2018.
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Walking is a popular form of physical activity
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▪ Comment 1

▪ Comment 2

▪ Comment 3

Distribution of physical activity by domain 

2,640 participants 
20-75yrs
Oct-Nov 2019
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Distribution of physical activity by domain 

2,640 participants 
20-75yrs
Oct-Nov 2019
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Transport
Walking: 82%

Leisure
Walk for exercise: 39%

Walking is the most popular form of PA in the US

American Time Use Survey (ATUS)
https://www.bls.gov/spotlight/2017/sports-and-exercise/home.htm

Saint-Maurice, et al, J Phys Act Health, 2021.

https://www.bls.gov/spotlight/2017/sports-and-exercise/home.htm
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How many steps per day? 
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Origin of 10,000 steps

German pedometer, c. 1590; 
By Anagoria - https://commons.wikimedia.org/w/index.php?curid=27150203

(1965)
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Origin of 10,000 steps (c. 1965)
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How do we measure steps?

Toth, et al, Med Sci Sports Exerc, 2018.
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How do you measure your steps?

Apple Watch

OURA ring

Garmin 

3DTriSport Walking

Fitbit

Jawbone UP2
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o Nationally representative

o Civilian, non-institutionalized 
household population in USA

o All ages

o Oversample minorities

o Target: 5,000 individuals/annually

o Ages 6 years +

o Waist worn monitor

o Waking hours only

oNo objective sleep data

o Uniaxial (vertical axis) 

o1-minute epochs (counts)

NHANES 2003-2006 physical activity protocol

Accelerometer
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US adult population

2k steps

4k steps

10k steps

12k steps

8k steps

10k steps

12k steps

2k steps

4k steps

8k steps

12k steps

4k steps

10k steps 12k steps

8k steps2k steps

Our study

Adults do different steps/day. Do adults with more steps/day have a 

lower risk for early mortality?
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Steps/day and all-cause mortality
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Steps/day and all-cause mortality

At even Lower risk for mortality

At Lower risk for mortality

At Higher risk for mortality

Curvilinear association between steps/day and mortality with a plateau at 
approximately 12 000-14 000 steps/day.
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Associations by sex, age, and race-ethnicity
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o Similar associations across subgroups of the US adult population
o Lower mortality risk at 8 000 steps/day and even lower risk at 12 000 steps/day
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o 15 combined studies (~50k adults)
o Lower risk at 8 000-12 000 steps/day
o Greater health benefits at a lower step 

threshold among adults 60+ yrs

o 80k adults in UK
o Increased health benefits up to 10 000 

steps/day
o Plateau at 6 000-8 000 steps/day among 

older adults

Paluch A,…, Saint-Maurice PF,…et al, Lancet Public Health, 2022.

Del Pozo Cruz, et al, JAMA Int Med, 2022.

Consistent health benefits of more steps per day
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One step forward
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Results generalizable to all US adults
o Men
o Women
o Mexican American
o Non-Hispanic Black
o Non-Hispanic White

Adding 10 min/d of PA could prevent 110k deaths/year

Breaking News 
US adult population PA increases by 10 min



28https://www.nytimes.com/2022/01/26/well/10-minutes-walking-exercise.html



29

How do we get there?

1. Business and Industry

2. Community, Recreation, Fitness, and 
Parks

3. Education

4. Faith-Based Settings

5. Health Care

6. Mass Media

7. Public Health

8. Sport

9. Transportation, Land Use, and 
Community Design

“We must be intentional in the design and development of our communities to 
make it easier for people to be active on a daily basis.”

https://paamovewithus.org/national-physical-activity-plan/
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Thank you for your attention
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• The 2019 Conference on Health and Active Transportation: Research 
Needs and Opportunities Berrigan D, et al. Environ Res Public Health. 
2021  

• TRB Committee on Transportation and Public Health AME70

• The EPA Walkability Index 

• Validation Study: Associations between the National Walkability Index 
and walking among US Adults - National Health Interview Survey, 2015.
Watson KB, et al. Prev Med. 2020 

• Web-based previous-day recall for measuring physical activity: ACT24

• Youth and Adult Compendia of Physical Activity & Google Compendium

• CDC resources, Including Step it Up! The Surgeon General’s Call to Action 
to Promote Walking and Walkable Communities and Why Walk 

Selected Resources: Walking and Health Research

https://pubmed.ncbi.nlm.nih.gov/34831599/
https://www.trbhealth.org/
https://www.epa.gov/smartgrowth/smart-location-mapping
https://pubmed.ncbi.nlm.nih.gov/32389677/
https://dceg.cancer.gov/research/how-we-study/exposure-assessment/activities-completed-over-time-24-hours-act-24
https://www.nccor.org/nccor-tools/youthcompendium/
https://sites.google.com/site/compendiumofphysicalactivities/home
https://www.cdc.gov/physicalactivity/walking/call-to-action/index.htm
https://www.cdc.gov/physicalactivity/walking/index.htm

