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We are heading in the 

wrong direction ! 
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Physical inactivity: the biggest public 
health problem of the 21st century 
  Steven N Blair 
 

Br J Sports Med 2009;43:1-2 
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Attributable Fractions(%) for All-Cause Deaths 
CRF: Cardiorespiratory Fitness 

Br J Sports Med 2009;43:1-2 





Hazard ratios of all-cause mortality and cardiovascular disease mortality 
associated with physical activity, results from the Swedish Twin Registry, 
1975–2004 ….. Am J Epidemiol 2007;166:255–259  

-36% -45% 



Are We  

Sitting  

Too Much ? 



Sedentary 
behaviour and 
life expectancy 
in the USA: a 
cause-deleted 
life table 
analysis 

Katzmarzyk PT, Lee I-M. British Medical Journal, 2012 



A Systemic Problem for Americans  





Physical inactivity costs the global economy over $67.5 billion per year 
 

#PhysAct2016 https://t.co/nbx3xsETRw pic.twitter.com/MF6C218SKt 
 

— The Lancet (@TheLancet) July 28, 2016 

https://twitter.com/hashtag/PhysAct2016?src=hash
https://t.co/nbx3xsETRw
https://t.co/MF6C218SKt
https://twitter.com/TheLancet/status/758550619015802880


Billions of  dollars 



Billions of  dollars 
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Physical fitness and activity as separate heart disease risk factors: a meta-analysis 

Paul T. Williams. Med. Sci. Sports Exerc., Vol. 33, No. 5, 2001, pp. 754–761 

Estimated dose-response curve for 
the relative risk of CHD 



The Importance of Cardiorespiratory Fitness in the United States: The Need for a National Registry 

Circulation. 2013;127:652-662 

The risks of coronary 
heart disease and 

cardiovascular 
disease decrease 

linearly in 
association 

with increasing 
percentiles of 

physical activity 



Interventions to Reduce Sedentary Behavior
Med. Sci. Sports Exerc., Vol. 47, No. 6, pp. 1306–1310, 2015

Daily hours in sedentary behavior across the lifespan



Circulation Published Ahead of Print 
August 15, 2016  



U.S. adults spend an average of 6 to 8 hours per day 

sitting 

 

 Epidemiologic evidence is accumulating that indicates greater 
time spent in sedentary behaviors is associated with all-cause and 

cardiovascular MORBIDITY and MORTALITY in adults 

 
 While the evidence base for  guidelines on sedentary behavior 

continues to grow, it is appropriate to recommend that adults 

 “sit less, move more” 

Sedentary Behavior and Cardiovascular Morbidity and Mortality: 
A Science Advisory From the American Heart Association 

Circulation: Published Ahead of Print: August 15, 2016  



Estimated daily time spent in different 
contexts of energy  expenditure among 
adults, based on the National Health and 
Nutrition Examination Survey 

MVPA indicates 
moderate to 

vigorous 

physical activity 

New evidence emerging 
on its contribution to 
cardiovascular risk 





“For Moderate to Vigorous Physical Activity, there is a large 
body of experimental evidence identifying how different 
durations, intensities, and types of physical activity can influence 
CVD risk biomarkers.”  ….........  
 

However, it is likely that sedentary behavior 

influences risk in part through some distinct 

mechanisms that act independent of 

Moderate to Vigorous Physical Activity” 

Circulation: Published Ahead of Print, August 15, 2016  



 Sedentary behavior might increase CVD and Diabetes Mellitus 

risk through distinct mechanisms that are independent 

of Moderate to Vigorous Physical Activity  
 

 Reduced insulin sensitivity is found during prolonged 

sedentary behavior that can be mitigated with short bouts 
of physical activity 

 

Summary of Key Findings: Potential Mechanisms 

Circulation: Published Ahead of Print, August 15, 2016  



Key Finding: 

 

“Interventions focusing solely on reducing 
sedentary behavior appear to be more effective 

at reducing sedentary behavior than those that 
include strategies for both increasing physical activity 
and reducing sedentary behaviors” 
 



Let’s Look at Some Recent “Sedentary Time” 

Studies…. 

 



Ann Intern Med. 2015;162:123-132. 

 Meta-analysis were performed on outcomes for cardiovascular disease 
and diabetes (14 studies), cancer (14 studies), and all cause mortality 
(13 studies) 
 

 Prospective cohort designs were used in all but 3 studies; sedentary 
times were quantified using self-report in all but 1 study 



Significant hazard ratio (HR) associations 
were found with Sedentary time and; 
 
1.  All-cause Mortality        (HR, 1.24) 
2. Cardiovascular disease mortality  (HR, 1.18)  
3. Cardiovascular disease incidence  (HR, 1.14) 
4. Cancer Mortality         (HR, 1.17) 
5. Cancer Incidence         (HR, 1.13) 
6. Type 2 Diabetes Incidence       (HR, 1.91) 



Conclusions: 

 

• Prolonged sedentary time was independently 
associated with deleterious health outcomes 
regardless of physical activity 

 

• The results reaffirm the need for greater public 
awareness about the hazards associated with 
sedentary behaviors 



JAMA Cardiol.  Published online July 13, 2016 



• Nine prospective cohort studies 

with 720,425 participants 

(57.1% women; 42.9%men;  

• Mean age, 54.5 years) 

• Median follow-up of 11 years 



Association Between Total Sedentary Duration 

and Risk for Cardiovascular Disease (CVD) 



•No apparent risk associated with 
intermediate levels of sedentary time 
(HR for 7.5 h/d, 1.02) was found 



CONCLUSIONS: 

 

The association between sedentary time and the risk 

for CVD was nonlinear with an increased risk 

at very high levels 

 

After adjustment for physical activity and other CVD 

risk factors, significant risk for CVD was observed with 

very high levels of sedentary time (>10 h/d), 

with no apparent risk associated with intermediate 

levels of sedentary time. 



“The biological mechanism underlying 

this nonlinear association is not 

completely understood, but it appears 

to reflect an apparent threshold effect 

of sedentary time on cardiometabolic 

risk factors” 



Physical Activity Weakens  

Dangers of Prolonged Sitting 

 
Confirmation for the risks associated with 
sedentary lifestyle, and the benefits of exercise 

"Does physical activity decrease, or even eliminate, the 
detrimental association of sitting time with mortality?  
A meta-analysis of data from more than 1 million men and women" 
… Ekelund U, et al  
 

The Lancet 2016; (16)3072-1 (Published Online July 27, 2016) 



 16 studies were analyzed 

 
 A total of 1,005,791 men and women  

 

 84,609 died during the follow-up period 
 



 Previous reports have demonstrated a direct link between time 
spent sitting, and an increased risk for death.  
 

 Other studies have suggested an inverse relationship between 
physical activity and the risk for death.  
 

 This unique new study analyzed the joint 

implications of both sedentary lifestyles 

and physical activity 
 

 The study hoped to answer the question of whether or 
not this association could be counteracted by 

physical activity 



Those who sat for more than 8 hours a day and 

completed less than 2.5 METs of a task had a 

59% increased risk for mortality when 

compared with those who sat for less than 4 

hours a day but completed more than 35.5 METs 

(HR=1.59) 



Participants who sat for over 8 hours a day and 

averaged 35.5 METs a day had lower chances 

(HR 1.04) of dying during the study's follow-up 

period compared with participants who sat for 

less than 4 hours a day but averaged less 

than 2.5 METs a day (HR 1.27) (+27% Risk) 



Conclusions: 

 

High levels of moderate-intensity physical 

activity attenuate (decrease) the increased risk 

associated with high TV-viewing time, and 

eliminate the increased risk of death associated 

with high sitting time. 

 



Andrea K. Chomistek, ScD. Beate Henschel, MPH, et al.  
 

Circulation. 2016;134:290–299 

July 26, 2016 



METHODS:  
 

 Prospective analysis among 97,230 women aged 27 to 44 
years at baseline in 1991.  

 

 Leisure-time physical activity was assessed by questionnaire 
 

 Examined the associations between physical activity 
frequency, type, and volume, and CHD risk.  

 

 20 years of follow-up 



Categories of Average Physical Activity p-value for 

 
 Walking Jogging linear trend 

Total Activity 

MET-hrs/wk (<1) (1-5.9) (6-14.9) (15-29.9) (>30) 

-16% -39% -50% -45% 

Hazard Ratios: 1.00 0.84 0.61 0.50 0.55 <.0001 



Results: 

 

• Physical activity was associated with lower risk of coronary 

heart disease (CHD) in young women 
 

• Exercise did not have to be strenuous to have such 

associations; moderate-intensity physical activity, including 

brisk walking, was associated with lower risk of CHD 
 

• Frequency of physical activity not as important as total volume  

 

• The associations between physical activity and lower CHD risk 
were evident regardless of body mass index 



Being Unfit May Be Almost as Bad for You as Smoking 
By GRETCHEN REYNOLDS 

New York Times JULY 27, 2016 



European Journal of Preventive Cardiology, published on July 26, 2016 



METHODS: 
 

A representative sample of men born in 1913 was 

followed from 50–99 years of age, with periodic 

medical examinations and data from the National 

Hospital Discharge and Cause of Death registers.  

 

At 54 years of age, 792 men performed an 

ergometer exercise test, with 656 (83%) performing 

the maximum exercise test 



Results: 

 
The variable impact of predicted VO2 

Max (aerobic capacity) on mortality was 

secondary only to smoking 

 

The risk associated with low predicted  Max VO2 was 

evident throughout four decades of follow-up 
 



Conclusion: 

 

Low aerobic capacity was associated with 

increased mortality rates, independent of 

traditional risk factors, including smoking, blood 
pressure and serum cholesterol, during more 

than 40 years of follow-up. 



British Medical Journal: 
August 2016; 354:i3857  



Methods: 

 

Used data from 174 cohort studies 

First meta-analysis to quantify the dose-response 
association between total physical activity and the risk of 
chronic diseases.  
 

Examined the association between physical activity and 
the risks of one of five outcomes: 
  Breast cancer 
  Colon cancer 
  Diabetes 
  Ischemic heart disease 
  Ischemic stroke 

 

Estimated relative risks of diseases for each dose of total physical 
activity in MET minutes/week.  
 



Get Moving: High Physical-Activity Level Reduces Risk of 5 Diseases 

 





Conclusions: 
 
Higher levels of total physical activity were significantly 
associated with lower risk for all outcomes 
 
Major gains occurred at lower levels of activity and 
there were diminishing returns at levels higher than 
3000-4000 MET minutes/week  
 
Greater attention and investments in interventions to 
promote physical activity in the general public is 
required  







Am J Physiol Heart Circ Physiol 311: H177–H182, 2016 
First published May 27, 2016 



Prolonged sitting impairs endothelial function in the leg 
vasculature, and this impairment is thought to be largely mediated 
by a sustained reduction in blood flow-induced shear stress 
 

Can endothelial dysfunction be prevented by periodic leg 

movement, or “fidgeting ? 



Methods: In 11 young, healthy subjects, bilateral measurements 
of popliteal artery flow-mediated dilation (FMD) were performed 
before and after a 3-hour sitting period during which one leg was 
subjected to intermittent fidgeting (1 min on/4 min off) while the 
contralateral leg remained still throughout and served as an 
internal control. 



RESULTS: 

 
• Popliteal Artery flow-mediated dilation was 

impaired after 3 hours of sitting in the control 
leg (presit, 4.5 to postsit: 1.6; P>  0.03)  
 

• Popliteal artery flow-mediated dilation 
improved in the fidgeting leg (presit to postsit, 
6.6; (P  >0.01) 
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Conclusions: 

 
• Simple behavior of fidgeting is sufficient to counteract the 

detrimental effects of prolonged sitting on leg endothelial 
function, likely through the intermittent increases in blood 

flow-induced shear stress 

 
• This study provided the first evidence that the detrimental 
• vascular effects of sitting are preventable with small 

amounts of leg movement while seated for an extended period 
 

• People should be encouraged to consciously engage 

in leg movement when sitting for prolonged periods of 

time either at work or at home 



Am Heart J 2016;179:151-6. 



Background: 
 
“In animal models, physical activity (PA) prevents 
cardiac myocyte cell death. Data for PA mitigating 
myocyte injury in humans are limited to 
observational studies 
 
A randomized controlled trial design sought to 
determine if introducing moderate Physical 

Activity (PA) to previously sedentary older adults 
could reduce the trajectory of myocardial injury as 
measured by the high-sensitive cardiac troponin 

T (hs-cTnT) assay.” 



Methods: 

  

Participants (age ≥70 years) were assigned to a 1-
year intervention of moderate Physical Activity or 
health education control 
 
High-sensitive cTnT measured at baseline  & 1-year 
 
Changes in hs-cTnT within 1 year were compared 
between Physical Activity and control groups 
 
Moderate to vigorous Physical Activity in kcal/week 
was estimated with a questionnaire 

hs-cTnT : High-Sensitivity Cardiac Troponin T 



RESULTS:  
 

 Activity kcal/week increased in the Physical Activity , but 
not in the control group at 1 year.  
 

 The median increase in hs-cTnT level from baseline was 
>3 times larger in the control (0.73 ng/L vs the PA group 
0.19ng/L) 

 

Conclusions: 
 Initiation of moderate Physical Activity in 
sedentary older adults may favorably modify 
subclinical myocardial injury 





Measuring Vital Signs 



Medicare Documentation Guidelines 
 

The following Seven items are considered “Vital signs”:  

 

  Sitting or standing blood pressure 
  Supine blood pressure 
  Pulse rate and regularity 
  Respiration 
  Temperature 
  Height 
  Weight 



“a fundamental change in approach or underlying assumptions” 



? 



A Physical Activity Vital Sign (PAVS) 

could provide valuable  insight into a patients 
health status and lead to opportunities to 
advance a culture of Wellness 



The New Stamford  Hospital 







Call to Action on Making Physical 

Activity Assessment and Prescription a 

Medical Standard of Care 
 

Robert E. Sallis,MD, FACSM1; Jason M. Matuszak,MD, FAAFP2; Aaron L. Baggish,MD, FACC, 

FACSM3; Barry A. Franklin, PhD, FACSM4; Wojtek Chodzko-Zajko, PhD, FACSM5; 

Barbara J. Fletcher, RN, MSN, FAAN, FPCNA6; Andrew Gregory, MD, FAAP, FACSM7; 

Elizabeth Joy, MD, MPH, FACSM8; Gordon Matheson, MD, PhD, FACSM9; Patrick McBride, MD, 

MPH, FACC10; James C. Puffer, MD, FACSM11; Jennifer Trilk, PhD12; and Janet Williams, MA1 

Current Sports Medicine Reports: Special Communication 
 Volume 15 & Number 3, PP 207-214.  May/June 2016 

American College of Sports Medicine 





Using an Electronic 

Medical Record to 

Assess Physical 

Activity ? 



Physical Activity Vital Sign (PAVS) 

 
1. On average, how many days per week do 

you engage in moderate to strenuous 
exercise (like a brisk walk)? 

      ______ days 
 
2. On average, how many minutes do you 

engage in exercise at this level? 
      ______ minutes 



Days per week 

of moderate to  

strenuous exercise 

(like Brisk walk) 

On average,  

minutes per day of  

exercise at this  

level? 

Exercise Vitals 

Exercise Level of Effort 
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Exercise Vital Sign Correlates with Acute Coronary Events  
Robert E. Sallis, FACSM. Kaiser Permanente Medical Center, Fontana, CA  

Kaiser Permanente in Southern California (KPSC) pioneered 
the use of an Exercise Vital Sign (EVS) to record minutes 
per week of Physical Activity (PA)  at every visit 
 
PURPOSE:  

 

Evaluated the correlation between self-reported Physical 

Activity  level (using EVS) and the likelihood of suffering an 
ACE (acute MI or revascularization procedure)  
 



METHODS:  

 

Data were abstracted from electronic medical records of KPSC (N=1,423,525) 

 

3 Exercise Vital sign (EVS) measurements spanning over a yr. from 2009 to 2011  
 

Patients were classified into 1 of 3 distinct categories for EVS;  
 
 Consistently Inactive (CI) EVS=0 min/wk for every measure),  

 
 Insufficiently Active (IA) EVS 10-149 min/week) and  

 
 Consistently Active (CA) EVS≥150 min/week for every measure) 



 RESULTS:  
 
 Consistently Active  men were found to be less 

likely to experience an ACE compared to 
Consistently Inactive  men (HR (CI) = 0.74 (-26%) 

 
 Consistently Active  women were found to have 

a nearly  3 fold decrease in the hazard of an ACE   
(HR = 0.33) compared to Consistently Inactive  
women.  
 

 Women who were Insufficiently Active were 
also found to be less likely to experience an ACE   
(HR = 0.79) compared to Consistently Inactive  



CONCLUSIONS:  
 
Based on Exercise Vital Sign Data (EVS), self-reported PA was 
strongly correlated with the likelihood of suffering an ACE.  
 
Study suggested that a low EVS predicts increased risk for CVD  
 
“For this reason, any patient presenting with chest pain or other 
symptoms of an acute coronary event, should be asked about their 
exercise habits and a Low EVS should add to the clinical 
suspicion for heart disease in such a patient”. 
 



Start Here! 

 
Asking about Physical 
Activity sets the stage 

for Advising ! 





Facilitating effective health behavior change counseling during a medical visit 

Change Starts Here ! 

Last 3 have the greatest  
impact on healthful  
behavior change 

Change Starts Here ! 



Conclusion: 
 

Clinicians have a responsibility to inform their patients 
of the risks of physical inactivity 
 

Patients should understand that the benefits of exercise far 

outweigh the risks 

 

Regular physical activity should be advocated for the 
prevention and first-line treatment of chronic disease 
 

The default exercise prescription is to walk at least 30 

minutes a day, most days of the days week 
 

Any type of physical activity done at a moderate pace 
can count toward the latter weekly goal 





We need to promote implementation of a 

Physical Activity Vital Sign in our 

medical record, to be assessed at every medical 

office visit 

 
Please invite your colleagues to join us in this 

important population health initiative 





(s) 

















Final 

Thought …. 



“If I had first concentrated on heart 
disease prevention, rather than 
saving the lives of 150 people, I could 
have saved the lives of 150 million.” 
 
Christian Barnard, MD, 2001 
 

(Performed The First Successful Heart Transplant, 1967) 






