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Where Do We Treat Disease?



The Cost of Chronic Disease

Hajat C et al, Front Public Health 2021. https://doi.org/10.3389/fpubh.2020.607528
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We’ve Been Talking About Exercise for A 
Long Time…….

2 A.D.2000 B.C.



An Evolving Concept of Movement

The Dark Ages: 5th-15th Century The Renaissance: 16th-18th Century 



Heading Towards a Modern Fitness 
Concept

Scotland 1880USA 1921USA 1883



The 1970’s Fitness Boom



Today’s Fitness World



Global Wellness Initiative, 2022



Tomorrow’s Fitness World

Remote Activity 
Tracking
Virtual Exercise 
Prescription
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To Consider
LIFESPAN HEALTHSPAN



Lifespan Changes



Lifespan vs Healthspan

Nature. 2021 https://doi.org/10.1038/s41536-021-00169-5 





Historical Step Counts

Cordain. IntJ Sports Med 19:328



Fitbit 2020



Fitbit 2020



Changes During COVID



Davies K et al. Diabetologia 2018



What Determines Health?

Adapted from McGinnis et al, 2002, Health Affairs

20% 20% 60%



Leading Causes of Death 

WHO, 2019
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British Train Conductor Study:
Coronary heart-disease and 
physical activity of work
• Morris et al, Lancet, 265(6795):1053-

7, 1953

• 1950’s study of London Transport and 
Post Office Employees

• Physically active men (bus conductors 
and postmen) had lower mortality rates 
from heart disease than less active 
workers (bus drivers and switchboard 
operators)



Exercise as medicine – evidence for prescribing 
exercise as therapy in 26 different chronic 
diseases

• Neurologic
• Metabolic
• Cardiovascular
• Pulmonary
• Musculoskeletal
• Cancer

Pedersen, B, Exercise as medicine – evidence for prescribing exercise as therapy in 26 different chronic diseases. 
Scand J Med Sci Sports, 25: 1-72. https://doi.org/10.1111/sms.12581, 2015

https://doi.org/10.1111/sms.12581


2000

Obesity Trends* Among U.S. Adults
BRFSS, 1990, 2000, 2010

(*BMI ³30, or about 30 lbs. overweight for 5’4” person)

2010

1990

No Data          <10%           10%–14%          15% –19%           20%–24%          25%–29%           ≥30%  



Prevalence¶ of Obesity Based on Self-Reported Weight and Height Among 
US Adults by State and Territory, BRFSS, 2022

¶ Prevalence estimates reflect BRFSS methodological changes started in 2011. These estimates should not be 
compared to prevalence estimates before 2011.



SOU. CDC’s Division of Diabetes Translation. National Diabetes Surveillance System/diabetes/statistics

DIABETES

1994

1994

2005

2005 2017

2017

OBESITY (BMI ≥30 KG/M2)

No Data          <4.5%           4.5%–4.9%           6.0%–7.4%           27.5%–8.9%          >9.0%

No Data          <14.5%           14.0%–17.9%           18.0%–21.9%           22.0%–25.9%          >26.0%

Progression of Obesity and Diabetes



Metabolic Syndrome

CVD
T2DM

Elevated	
BP

Dyslipid
-emia

Hyper-
glycemia

Obesity

Metabolic	Syndrome
•Obesity
•Elevated	BP
•Dyslipidemia
•Hyperglycemia

CVD
T2DM



Metabolic	Syndrome	–	Definition
• International	Diabetes	Federation	(IDF)	Task	Force	on	
Epidemiology	and	Prevention	and	the	American	Heart	
Association/National	Heart,	Lung,	and	Blood	Institute	
(AHA/NHLBI)

Measure Cut	Point
Elevated	waist	circumference Population-	and	country-

specific	definitions
Elevated	triglycerides	(drug	treatment	for	
elevated	triglycerides	is	an	alternate	indicator)

≥150	mg/dL

Reduced	HDL-C	(drug	treatment	for	reduced	
HDL-C	is	an	alternate	indicator)

<40	mg/dL	in	males
<50	mg/dL	in	females

Elevated	blood	pressure	(antihypertensive	
drug	treatment	in	a	patient	with	a	history	of	
hypertension	is	an	alternate	indicator)

Systolic	≥130	and/or	
diastolic	≥85	mm	Hg

Elevated	fasting	glucose (drug	treatment	of	
elevated	glucose	is	an	alternate	indicator)

≥100	mg/dL



Metabolic	
Syndrome	–	
Epidemiology

CDC,	2020

Age Male Female
Overall 35.10% 32.60%
≥	60	years 51.50% 54.40%
40-59	years 40.80% 37.20%
20-39	years 20.30% 15.60%





Diabetes by Numbers

CDC, 2021



Exercise and Metabolic Syndrome



Type II DM – Exercise vs. Metformin
• 3234 nondiabetic ppl (pre-diabetic), 

elevated fasting and post-load 
plasma glucose 

• 3 groups: placebo, metformin (850 
mg twice daily), or a lifestyle-
modification program (exercise)

• 2.8 year f/u
• Incidence of Diabetes/100 person yrs

• Placebo – 11/100
• Metformin – 7.8/100
• Exercise – 4.8/100

N Engl J Med 2002; 346:393-403 DOI: 10.1056/NEJMoa012512



Cardiovascular Disease

Leading cause of morbidity and 
mortality worldwide

>50% of adults have at least one 
risk factor for developing CVD

Cost > $320 Billion/Year

American Heart Association. American Heart Disease and Stroke Statistics, 2019



Risk	Factors–	Coronary	Heart	Disease

CHD

Age
Male

Race/ 
ethnicity

Diabetes

Smoking

High 
BP

Family 
History

High 
Cholesterol

Obesity

Inactivity

Stress

Sleep 
apnea

Poor 
nutrition



Circulation. Can Exercise Teach Us How to Treat Heart Disease?, Volume: 126, Issue: 22, Pages: 2625-2635, DOI: (10.1161/CIRCULATIONAHA.111.060376) 



Benefits	of	Exercise	–	Coronary	Heart	Disease

Mechanism

Direct	antiatherogenic	effects
–↓	atherogenic	cytokines

IL-1α,	TNF-α,	and	IFN-γ

–↑	atheroprotective	cytokines
IL-4,	IL-10,	and	TGF-β1

Antithrombotic	effects

–↑	resting	tPA	activity,	↓	fibrinogen	and	PAI-1	activity
–Platelet	activation:	↑	short-term	/	↓	long-term



Exercise Effect on CVD Prevention
• 52 subjects in study 

examining the role of 
exercise in CVD 
prevention
• Blood levels drawn @ 

baseline & after 6 mo 
exercise program
• Exercise ↓ atherogenic 

activity of blood 
mononuclear cells



The Effect of Habitual, Intense Exercise on 
Chronic Disease
• Prospective cohort, n=17321 to examine 

the independent associations of vigorous 
(≥6 [MET] score) and nonvigorous (<6 MET 
score) physical activity with longevity

• Self-reported, physician-diagnosed 
cardiovascular disease, cancer, or chronic 
obstructive pulmonary disease, 1962-
1978

• Age adjusted incidence rate of first MI who 
expended less than 2,000 kcal per week 
was 1.64X higher than those who 
expended 2,000 or more kcal per week

• Relationship held true after adjustment for 
several factors including age, cigarette 
smoking, hypertension, diabetes mellitus, 
BMI, and early parental death

Lee I et al. Exercise Intensity and Longevity in Men: The Harvard Alumni Health Study. JAMA. 1995
doi:10.1001/jama.1995.03520390039030



Objective: To assess the association between all 
cause mortality and cardiorespiratory fitness in 
patients undergoing exercise treadmill testing 
Design: retrospective cohort study, 1991-2014







Exercise and Cancer Risk: 
Mechanisms
• Lowering the levels of sex hormones, such as estrogen, and growth 

factors

• Preventing high blood levels of insulin
• Reducing inflammation

• Improving immune system function (increased Ig, NK cells)

• Altering the metabolism of bile acids

• Reducing the time it takes for food to travel through the digestive system

• Helping to prevent obesity



Exercise and Cancer Risk: 
Observational Studies
• Breast Cancer – 21% 

reduction in breast 
cancer risk (Pizot)
• Bladder Cancer – 15% 

reduction with regular 
exercise (Moore)
• Colon Cancer – 19% 

reduction with regular 
exercise (Liu)
• Others

Physical Activity Guidelines for Americans, 2nd edition
US Department of Health and Human Services





Exercise and Mental Health
• Exercise (30 minutes) 

reduces short-term 
depressive symptoms by 
15-20% (Chen)
• Exercise (30 minutes) 

reduces anxiety 
compared to placebo 
(HR>60% max) (Ayelett)
• Long-term data less 

clear



Association of step counts over time with the risk of 
chronic disease in the All of Us Research Program

• Effect of walking on chronic disease expression
• 6,042 participants, 73% female, median age 56.7
• Monitored for 4 years 
• Median step count = 7,731 steps/day
• Effect of walking on expression of disease over time
• More movement = less disease 

Master, H., Annis, J., Huang, S. et al. Association of step counts over time with the risk of 
chronic disease in the All of Us Research Program. Nat Med (2022)



Patient  Outcomes During COVID-19 
Infection are Linked to Fitness Activity
• 48 440 adult patients with a COVID-19 diagnosis from 1 January 

2020 to 21 October 2020
• All had three exercise vital sign measurements from 19 March 2018 

to 18 March 2020
• Patients with COVID-19 who were consistently inactive had a greater 

risk of hospitalization (OR 2.26; 95% CI 1.81 to 2.83), admission to 
the ICU (OR 1.73; 95% CI 1.18 to 2.55) and death (OR 2.49; 95% CI 
1.33 to 4.67) due to COVID-19 than patients who were consistently 
meeting physical activity guidelines.

• Consistently meeting physical activity guidelines was strongly 
associated with a reduced risk for severe COVID-19 outcomes 
among infected adults.

Sallis R et al. Physical inactivity is associated with a higher risk for severe COVID-19 outcomes: 
a study in 48 440 adult patients. Br Jl of Sports Med. Apr 2021
 



Some Things That We Don’t Fully 
Understand



Physical Activity as Disease Modifier

Emmanuel Stamatakis et al. Br J Sports Med 2019;53:377-382



Today’s Lecture
• Overview 
• A Glance at the Evolution of Fitness
• Lifespan vs. Healthspan
• The Medicine of Exercise
• The Exercise Prescription
• Thoughts on Exercise Intensity
• Conclusions/Recommendations



Current Adult Physical Activity 
Recommendations 

Frequency Intensity Time Type

5x/week Moderate 30 minutes Major muscle 
groups

Frequency Intensity Time Type

3x/week Vigorous 25 minutes Major muscle 
groups

OR

US Dept of Health and Human Services: Physical Activity Guidelines for 
Americans, 2018



Exercise as 
Medicine
• The Exercise Prescription

• Directing patients to evidence-
based exercise 
recommendation similarly as 
you would to any medication

• Include specific 
recommendations based on 
evidence-based guidelines

• Discuss potential side effects 
or restrictions

64



Exercise as 
Medicine
• Integration of exercise principles and behavior 

techniques 
• Helps motivate participation and increase 

compliance

• Individualized

• Variability in patient response to exercise

• Preventative Medicine

• Benefits outweigh risk 

• Active lifestyles begin in childhood



Components

§ F requency

§ I ntensity

§ T ime

§ T ype

66



Frequency
§ How often (days per week)

• Should be at least 3-4, but shouldn’t 
be 7 of the same exercise

• Gradual Ramp up
– 10-15% increase per week
– Acute : Chronic Workload

• Workload in last 7 days 
over average workload in 
previous 28 days

• Over 1.2 increased injury 
risk, very great at 1.5

67



Intensity

§ How hard a person works to do the activity

§ Exercise intensity is an important 
determinant of the physiological responses 
to exercise training

§ Improved glucose utilization when V02 
max>80%

§ Short terms effects of exercise on 
mental health (particularly 
depression), may be related to 
intensity

68





How is intensity 
estimated?

• Borg Perceived Exertional 
Scale

70



Time

§ Length of time an activity or exercise 
is performed

§ No set recommendation
§ Can be broken up throughout 

the day “exercise snacks”

71



Type
§ Mode of exercise performed

• Aerobic Activity
• Any activity that uses large muscle groups, can be 

maintained continuously and is rhythmical in 
nature

• Resistance / Muscle Strengthening

• Stretching

• Neuromuscular Activity (Balance, Agility, Propriocpetion)



What About 10,000 Steps/Day?
1964 Tokyo Olympics
First wearable pedometer, manpo-kei 
= 10,000 steps

Association of Step Volume and 
Intensity With All-Cause Mortality in 
Older Women. Lee M et al. 
 4400 steps < 2200 steps

6,000 steps/day lowers blood 
pressure in post-menopausal women. 
Moreau KL et al



American College of Sports Medicine 2023



IronStrength/HSS 
Prescribing the Medicine of Movement



2015
Workouts at iconic 

NYC locations

2010
Small group in the 
basement of a gym

2012
Friends and Family

2013
Year-round community 

fitness

PRESENT
10,000 people moving 

annually



IronStrength/HSS at a Glance
• 20-25 events/year
• Collaboration with varied organizations
• Varied types of activities
• Goal is to get 10,000 people moving each year
• Ages, 8-85
• All areas of NYC represented



In 
Summary……

• Physical Activity 
Guidelines for Americans, 
2nd edition
• US Department of 
Health and Human 
Services



Conclusions

• The medicine of exercise is a 
powerful tool for optimizing 
mental and physical health
• In the future, various methods 

of collecting and disseminating 
information will allow for 
greater synergy between 
medicine and exercise
• HSS has a large role to play in 

this future course



Thank You Questions and 
Discussion
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