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Goals for this Talk

• Understand the importance of physical activity in health and 
longevity

• Identify “sitting disease” as an adverse health risk factor

• Understand applications of physical activity monitors in 
physical activity and behavioral research

• Know how to minimize sedentary behaviors

“Lack of activity destroys the good condition of every 
human being while movement and methodical physical 
exercise save it and preserve it”

-Plato 380 BC

London – a study from 1953
Hypothesis:

Sedentary London Transport Authority bus drivers will have a higher 
risk of cardiac events than their more active conductor peers.

Morris JN, Heady JA, Raffle PA, Roberts CG, Parks JW. Coronary heart-disease and physical activity of work. Lancet 1953; 262: 1111–20.
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Coronary heart disease and physical 
activity of work.

Conductors climbed about 600 
stairs/day on these buses and were 
at a 30% lower risk of coronary 
heart disease.

Mortality rates in the U.S.

Sidney, et al. JAMA Cardiol.2016;1(5):594-599.

Deflection 
point in CVD 
mortality 
rates since 
2011

Lifetime cardiovascular disease risk:
2 in 3 men
>1 in 2 women

Ideal Cardiovascular Health
• Ideal health behavior metrics

– No smoking

– Healthy weight

– Sufficient physical activity

– Healthy diet

• Ideal health factor metrics

– Cholesterol

– Blood pressure

– Absence of diabetes

What percent of U.S. adults meet all 7 
criteria for “ideal cardiovascular health”?

1. 70%

2. 50%

3. 25%

4. 10%

5. Less than 1%
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Ideal Cardiovascular Health
• Ideal health behavior metrics

– No smoking

– Healthy weight

– Sufficient physical activity

– Healthy diet

• Ideal health factor metrics

– Cholesterol

– Blood pressure

– Absence of diabetes

Physical Activity Guidelines (Adults) 
2008

• At least 150 minutes of moderate-intensity exercise per week OR

• At least 75 minutes of vigorous-intensity exercise per week OR

• An equivalent combination

• …and, should be performed in episodes of at least 8-10 
minutes…

“Activity” Definitions

Sedentary

• Sitting
• TV
• Computer
• Lying down
• Driving
• Reading                

Light

• Slow walking
• Standing
• Self-care 
• Occupation
• Shopping
• Housework
• Fidgeting

Moderate

• Brisk walk
• Dancing
• Yard work
• Stationary bike 

(light effort)
• Yoga
• Gardening

Vigorous

• Running
• Fast swimming
• Rowing
• Biking
• Mountain hiking 

(uphill)
• Heavy snow 

shoveling

Exercise
Activity

Non-Exercise
Activity
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Physical Activity Decreases Mortality

JAMA Intern Med. 2015;175(6):959-967.

• improves cardiorespiratory fitness

• reduces the risk of hypertension, heart disease, stroke, diabetes, 
breast and colon cancer, Alzheimer’s disease 

• improves mood, better sleep, less depression

• reduces the risk of falls and hip fractures

• fundamental to weight control

• improves bone and functional health

• improves quality of life

Benefits of Physical Activity

• Physical inactivity is the 4th leading risk factor for global mortality, 
estimated to account for 10% of deaths.

Hypertension: 13%
Tobacco use: 9%
Diabetes: 6%

• Physical inactivity is the MAIN cause for 25% of breast and colon 
cancers and 30% of diabetes and ischemic heart disease burden.

• “Physical activity should not be mistaken for sport…”
• Any bodily movement produced by the skeletal muscles that uses 

energy.

Physical Activity Numbers Assessing Activity Time:
Self-report of Exercise
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achieve the recommended 
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Physical Activity Monitors
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Assessing Activity Time:
Self-report v Accelerometer

Discordance between 
self-report and 
objectively measured 
physical activity
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Sitting is everywhere in modern society

Am J Physiol Endocrinol Metab 286: E675-E685, 2004

Industrialization/urbanization:
• Drive-thru banks, coffee, restaurants
• Escalators, other motorized walkways
• Washing machines for clothes and dishes
• Email, online shopping  (groceries too!)
• Television/computers, video games
• Transportation time
• Social media

in occupation-related energy expenditure accounts for a 
significant portion of the increase in mean U.S. body weight 

over past 5 decades

Church TS, et al. Trends over 5 Decades in U.S. Occupation-Related Physical Activity and Their Associations with 
Obesity. PLoS ONE 6(5): e19657. 2011

70-80% jobs are now considered ‘sedentary’ (desk jobs)

Physical Inactivity Paradigm

Too much sitting ≠ too little exercise

1) How much exercise activity (as recommended 
by physical activity guidelines)?

2) How much sitting (work, computer, driving)?

The average non-exercising person may become even 
more unhealthy if they sit too much!

Sitting is associated with plaque in arteries!

Kulinski J, et al. JACC Cardiovasc Imaging. 2016 Dec;9(12);1470-72.

2,031 subjects
62% women
Age 50

*Excluded those 
with known 

cardiovascular 
disease

Higher sedentary 
time:

Older age
Higher body weight

Diabetes 
Hypertension
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Avoiding sedentary behavior throughout the day 
may represent an important companion 

strategy to improve health, outside of regular 
exercise activity.

“Sitting Disease”

Minimize Sedentary Behavior
How do we implement this?

Easy More challenging

 Take the stairs
 Eat standing up
 Get up & pace while on the phone
 Reduce “screen” time
 Get up during commercials
 Instead of emailing co-worker, get

up and go talk to them
 Park your car farther away
 Fidget?
 Put your treadmill in front of the TV
 Break up sitting time

 Public education programs 
 Standing/treadmill desks
 Isometric exercise balls
Walking meetings at work
Work “Wellness Programs”
 Pedometers
 Physician role
 Nurse-lead team approach

 Community-based interventions
 Make cities more walk-able
 Built environment
Workplace regulations
 Transportation planning
 Innovation in the design of 

communication technologies
(phone apps)
 Policy changes

Read & Ride (North Carolina)

More time on the bike correlated with better reading proficiency
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Break up your sitting time!

“There is considerable evidence of 
the positive effects of breaking up 
prolonged time spent sitting on 
metabolic outcomes.”

…the type, intensity, and frequency 
of physical activity needed to 
counteract the detrimental effects of 
sitting may depend on the subjects’ 
habitual physical activity level

Benatti FB, Ried-Larsen M. “The Effects of Breaking up Prolonged Sitting Time: A Review of 
Experimental Studies.” Med. Sci. Sports Exerc. 2015. Vol. 47, No. 10, pp.2053-61 

Reduce Sedentary Behavior at Work
(study in progress)

 Weight
 Waist circumference
 Insulin sensitivity
 Cholesterol levels
 Inflammation
 Vascular health

6-month intervention for sedentary 
office workers

Take Home Points
• The modern, sedentary lifestyle is a threat to health (sitting is the 

new smoking!)

• Exercise may not fully counteract the harms of sitting too much 
throughout the day

• Make conscious efforts to reduce sedentary behavior

Thank You!


