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The Case of Mr. H

Mr. H is a 50 yr. old male who is in good health except for being 
overweight. His family history is remarkable for a father and 
uncle with Type 2 Diabetes, and he recently saw you for a 
complete physical examination, which was unremarkable. His 
laboratory work was also unremarkable, and specifically 
demonstrated no evidence of glucose intolerance. At that visit 
you suggested he begin an exercise program. He has thought 
about your recommendation and returns today for guidance on 
how to begin his program. 
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From: Trends in Sedentary Behavior Among the US Population, 2001-2016

JAMA. 2019;321(16):1587-1597. doi:10.1001/jama.2019.3636



Nongenetic Factors Contributing to Death in 
the United States in 1990

Tobacco 400,000 deaths
Diet and Inactivity 300,000 deaths
Alcohol 100,000 deaths
Microbial Agents 90,000 deaths
Toxic Agents 60,000 deaths

McGinness and Foege. JAMA 1993; 270:2207-2212
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Leisure Time Physical Activity and Hazard Ratio of Mortality/Years of Life Gained after Age 40

Moore SC, Patel AV, Matthews CE, Berrington de Gonzalez A, et al. (2012) Leisure Time Physical Activity of Moderate to Vigorous 
Intensity and Mortality: A Large Pooled Cohort Analysis. PLoS Med 9(11): e1001335. doi:10.1371/journal.pmed.1001335
http://www.plosmedicine.org/article/info:doi/10.1371/journal.pmed.1001335

http://www.plosmedicine.org/article/info:doi/10.1371/journal.pmed.1001335


Figure 1. Leisure time physical activity level and hazard ratios for mortality and gains in life expectancy 
after age 40.

Moore SC, Patel AV, Matthews CE, Berrington de Gonzalez A, et al. (2012) Leisure Time Physical Activity of Moderate to Vigorous 
Intensity and Mortality: A Large Pooled Cohort Analysis. PLoS Med 9(11): e1001335. doi:10.1371/journal.pmed.1001335
http://www.plosmedicine.org/article/info:doi/10.1371/journal.pmed.1001335

http://www.plosmedicine.org/article/info:doi/10.1371/journal.pmed.1001335
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From: Dose of Jogging and Long-Term Mortality: The Copenhagen City Heart Study

J Am Coll Cardiol. 2015;65(5):411-419. doi:10.1016/j.jacc.2014.11.023

Dose of Jogging and Long-Term Mortality
Forest plot indicating all-cause mortality in light, moderate, and strenuous joggers compared with sedentary nonjoggers.

Figure Legend: 



Longevity in Joggers
The Copenhagen Heart Study

Jogging 
Status

No. of 
Participants

No. of 
Deaths

Hazard 
Ratio 95% CI

Increase in 
Survival, 

years

Adjusted for age

Men

Nonjoggers 7,678 5,040 1.00 Referent 0.0

Joggers 1,116 94 0.56 0.46, 0.67 6.2

Women

Nonjoggers 9,149 5,118 1.00 Referent 0.0

Joggers 762 28 0.56 0.40, 0.80 5.6

Schnor P et al. Am J Epidem 2013; 177(7):683-689



Jacob Sattelmair. Circulation. Dose Response Between Physical 
Activity and Risk of Coronary Heart Disease, Volume: 124, Issue: 7, 
Pages: 789-795, DOI: (10.1161/CIRCULATIONAHA.110.010710) © 2011 American Heart Association, Inc.

LTPA and Risk of Coronary Artery Disease



Changes in Cardiovascular Risk Factors in Response to Marathon 
Training 

Jodi L. Zilinski et al. Circ Cardiovasc Imaging. 
2015;8:e002487
Copyright © American Heart Association, Inc. All rights reserved.
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From: Effects of Exercise Amount and Intensity on Abdominal Obesity and Glucose Tolerance in Obese 
Adults: A Randomized TrialEffects of Exercise on Obesity and Glucose Intolerance

Ann Intern Med. 2015;162(5):325-334. doi:10.7326/M14-1189

Copyright © American College of Physicians.  All rights reserved.

http://www.acponline.org/
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From: Midlife Cardiorespiratory Fitness, Incident Cancer, and Survival After Cancer in Men: The Cooper Center 
Longitudinal Study

JAMA Oncol. Published online  March 26, 2015. doi:10.1001/jamaoncol.2015.0226
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From: Midlife Cardiorespiratory Fitness, Incident Cancer, and Survival After Cancer in Men: The Cooper Center 
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JAMA Oncol. Published online  March 26, 2015. doi:10.1001/jamaoncol.2015.0226
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Estimated least-squares mean leukocyte telomere length (LTL) (z-score) and 95% confidence 
interval by hours/week of easy walking (A), brisk walking (B), biking (C), and calisthenics or 

aerobics (D) reported in 1988 in the Nurses’ Health Study, United States. 

Du M et al. Am. J. Epidemiol. 2012;175:414-422

American Journal of Epidemiology © The Author 2012. Published by Oxford University Press on 
behalf of the Johns Hopkins Bloomberg School of Public Health. All rights reserved. For 
permissions, please e-mail: journals.permissions@oup.com.



Total Activity in 1988, MET-hours/week

Ptrenda
<3 (n = 1,605) 3–<9 (n = 2,005) 9–<18 (n = 

1,680) 
18–<27 (n = 

1,037) ≥27 (n = 1,337) 

LTL 95% CI LTL 95% CI LTL 95% CI LTL 95% CI LTL 95% CI

Age 
adjuste
d

−0.04 −0.09,  
0.01 −0.02 −0.06, 

0.03 0.04 −0.008, 
0.09 0.05 −0.01, 

0.11 0.03 −0.02, 
0.08 0.02

Multiva
riate −0.02 −0.09, 

0.05 0.000 −0.07, 
0.07 0.05 −0.01, 

0.12 0.06 −0.01, 
0.14 0.05 −0.03, 

0.12 0.02

Multiva
riate + 
BMI

−0.01 −0.08, 
0.06 −0.001 −0.07, 

0.06 0.05 −0.02, 
0.12 0.06 −0.02, 

0.13 0.04 −0.03, 
0.11 0.05

Estimated Least-Squares Mean Telomere Length (z-score)
and 95% Confidence Interval by Total Physical Activity 
Reported in 1988, Nurses’ Health Study, United States 

Du M et al. Am. J. Epidemiol. 2012;175:414-422

http://aje.oxfordjournals.org/content/175/5/414/T3.expansion.html




Physical Inactivity and Risk of Dementia

Mika Kivimäki et al. BMJ 2019;365:bmj.l1495
©2019 by British Medical Journal Publishing Group
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Classification of Exercise Intensity: 
Relative and Absolute Exercise Intensity for Cardiorespiratory Endurance 

and Resistance Exercise

Copyright © 2020 by the American College of Sports Medicine

Quantity and Quality of Exercise for 
Developing and Maintaining Cardiorespiratory, 
Musculoskeletal, and Neuromotor Fitness in 
Apparently Healthy Adults: Guidance for 
Prescribing Exercise

Garber, Carol Ewing; Blissmer, Bryan; 
Deschenes, Michael R.; Franklin, Barry A.; 
Lamonte, Michael J.; Lee, I-Min; Nieman, David 
C.; Swain, David P.
Medicine & Science in Sports & 
Exercise43(7):1334-1359, July 2011.
doi: 10.1249/MSS.0b013e318213fefb

https://journals.lww.com/acsm-msse/Fulltext/2011/07000/Quantity_and_Quality_of_Exercise_for_Developing.26.aspx
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Children and Adolescent Recommendations

• Provide young people with the opportunities and 
encouragement to participate in physical activities that are 
enjoyable, offer variety and appropriate for age

• Children and adolescents ages 6-17 should engage in 60 
minutes or more of moderate to vigorous physical activity daily

30



Children and Adolescent Recommendations

• Aerobic: most of the 60 minutes or more per day should be of 
either moderate or vigorous intensity and should include 
vigorous intensity activity at least three days of the week

• Muscle strengthening: Part of the 60 minutes or more of daily 
physical activity should include muscle strengthening activity 
on at least 3 days of the week

• Bone strengthening: Part of the 60 minutes or more of daily 
physical activity should include bone strengthening activity on 
at least 3 days of the week

31



Adult Recommendations

• Move more and sit less throughout the day
• 150-300 minutes per week of moderate intensity 

OR
• 75-150 minutes per week of vigorous intensity aerobic activity

OR
• Equivalent combination of moderate and vigorous intensity 

aerobic activity
• Activity should preferably be spread out throughout the week

32



Adult Recommendations

• Additional health evefits are gained by engaging in physical 
activity beyond the equivalent of 300 hours of moderate 
intensity exercise per week

• Adults should also perform muscle strengthening activities of 
moderate or greater intensity that involve all major muscle 
groups on 2 or more days per week

33



Older Adult Recommendations

Key guidelines for adults also apply with following additional 
considerations:
1. Multicomponent activity that includes balance training
2. Effort level should be guided by level of fitness
3. Chronic conditions may influence the ability to exercise safely
4. When chronic conditions limit the ability to perform 150 

minutes per week of moderate intensity exercise weekly, they 
should be as physically active as their conditions permit

34



Association between Meeting the 2018 Physical Activity 
Guidelines for Americans and All Cause and Cause Specific 

Mortality from Three Diseases

Min Zhao et al. BMJ 2020;370:bmj.m2031

©2020 by British Medical Journal Publishing Group
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Evidence Summary



EXERCISE AND HEART DISEASE
Risk of Myocardial Infarction

• Relative risk for infarction is 6 times greater in the hour 
after heavy exertion

• For those exercising at least 5 times weekly the relative 
risk was 2.4

• The relative risk was 107 for those exercising less that 
once per week

Mittleman et al. N Engl J Med 1993; 329:1677-1683



EXERCISE AND HEART DISEASE
Risk of Myocardial Infarction

• Only 4% of all infarctions were associated with heavy 
exertion

• After controlling for confounding factors, exercise 
independently predicted risk for myocardial infarction

• Static and dynamic exercise implicated
• Absolute risk low – a 50 year old nonsmoking, 

nondiabetic male has a one in a million chance of 
infarction
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Exercise Stress Testing

• US Preventive Services Task Force 2018 recommendations 
advised against screening with resting or exercise 
electrocardiography in low-risk asymptomatic adults to 
prevent cardiovascular events. 

• Review of randomized controlled trials of screening with 
exercise ECGs found no improvement in health outcomes, 
despite focusing on higher-risk populations with diabetes.

Curry SJ et al. JAMA 2018;319:2308–2314. 



Effect of 
Exercise on 
Endothelial 
Dysfunction
Hambrecht et al. N Eng J Med 

2000; 342:454-460



Effect of 
Exercise on 
Endothelial 
Dysfunction
Hambrecht et al. N Eng J Med 

2000; 342:454-460



EXERCISE AND 
HEART DISEASE

Regression 
Studies

Schuler studied effect of low fat diet 
and exercise on progression of 
CAD lesions.

• Significant regression noted in 7 of 
18 pts. in intervention group 
compared to one in the controls 
(patients receiving usual care)

• Significant reduction in stress-
induced ischemia was not limited 
to those with regression.

Schuler et al. J Amer Coll Cardiol 1992; 19:34-42.



EXERCISE AND 
HEART DISEASE

Regression 
Studies

Hambrecht studied effect of 
exercise on CAD lesions.

• Eight of 29 subjects 
demonstrated regression of 
disease compared to 2 of 33 
controls

• Expenditure of 2200 Kcal/week 
necessary for regression versus 
1530 Kcal/week to halt 
progression

Hambrecht et al. J Amer Coll Cardiol 1993; 22:466-477.
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From: Association of Long-term Strenuous Physical Activity and Extensive Sitting With 
Incident Radiographic Knee Osteoarthritis
JAMA Netw Open. 2020;3(5):e204049. doi:10.1001/jamanetworkopen.2020.4049

Associations of Weekly Strenuous Physical Activity Trajectories With 10-Year Incident Radiographic Knee Osteoarthritis. The reference group is persistently 
no strenuous physical activity (PA) over 8 years. A 95% CI below the value of 1.0 supports a statistically significant reduced likelihood of incident knee 
osteoarthritis. Adjusted indicates adjusted for age, sex, and body mass index; OR, odds ratio; unadjusted, unadjusted odds.
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The Five A’s 
Model

• Assess
• Advise
• Agree
• Assist
• Arrange



The Five A’s 
Model

Assess
• Current physical activity
• Readiness for change
• Patient-oriented benefits
• Social support
• Patient’s confidence that 

they can change behavior



Exercise Prescription

Sallis examined physical activity patterns in 1003 men and 
716 women, ages 18 – 90.

• Prior exercise, or sports experience, and self-efficacy 
strongly predicted adoption of activity

• Women motivated by social factors
• Men influenced by convenience
• Older women more likely to drop out

Prev Med 1992; 21:237-251.



The Five A’s 
Model

Advise
• Structured, individually 

tailored prescription
• Individually tailored 

counseling message 
based on stage of change
• Benefits
• Social support



Exercise Prescription

• Frequency: Most, or preferably all, days of the week
• Intensity: Moderate (40-60% VO2 max)
• Duration: >30 minutes of continuous or accumulated 

physical activity per day
• Type: Primarily endurance physical activity    

supplemented with resistance training



Exercise Volume

• Wen et al reviewed longitudinal data of 416,175 adults in a 
standard medical screening program

• Sample separated into five cohorts based upon self-reported 
physical activity levels

• Compared to the physically inactive group, the low activity group, 
which exercised 92 min/week (15 minutes per day), had a 14% 
reduced all cause mortality and lived on average 3 years longer

• Every additional 15 minutes per day of activity reduced all cause 
mortality by an additional 4%

Wen CP et al. Lancet 2011; 378:1244-53



American College of Cardiology JACC 2014;64:1537

American College of Cardiology Foundation



Chi Pang Wen et al. JACC 2014;64:482-484

American College of Cardiology Foundation



The Five A’s 
Model

Agree
• Precontemplation: permission 

to discuss in future
• Contemplation: discuss next 

steps
• Preparation: help patient 

make a plan and set start date
• Action/maintenance: 

congratulate and assess 
readiness to change another 
behavior



The Five A’s 
Model

Arrange
• Schedule follow-up visit
• Provide telephone or email 

reminders
• Patient education materials
• Internet-based counseling
• Arrange further assistance 

(structured programs, 
physical therapy, etc.)


