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Exercise is medicine
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An ancient concept
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Imagine a drug that reduces the risk of…

Heart attack 

Stroke

Diabetes

Obesity

Cancer

Alzheimers
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• Unhealthy diets
• Tobacco use
• Harmful use of alcohol
• Physical inactivity

Risk Factors
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Generic Name: Exercise
Other Brand Names: Walking, jogging, hiking, swimming, 
aerobics, biking, dancing, gardening, etc. 
Dosage: 10,000 steps/day or 30 min of moderate intensity PA. 
Start with low dose and advance as tolerated. Select brands you enjoy 
Pregnancy and Lactation:  Completely safe. Good for mother and baby
Side Effects: Decreased BP, HR and blood sugar, stronger muscles and bones, 
weight loss, improved mood, confidence, self-esteem and concentration; Bowel 
and sleep habits improved. Look and feel better
Adverse Reactions: Sweating, injury (overdose), sudden death (extremely rare)
Administration: Self administer or with others.  Start off slowly, add minutes and 
intensity PRN. Change formulations to decrease boredom and improve 
compliance. Taken outdoors or indoors at any time of day
Some Indications and Usage: Prevent obesity and mitigate its risks: Reduce 
development and improve management of diabetes; Prevent and treat heart 
disease; lower risk of cancer;  treatment of hypertension; prevent osteoporosis 
and fractures; manage depression and anxiety; reduce risk of dementia; 
decrease risk of premature death.
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Are we an exercise dependent species 
or a physical activity dependent 

species?
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Immediately

Electrical activity in your 
legs shut off

Calorie burning 
dropped

Enzymes that
breakdown fat ¯ 90%

Good cholesterol 
drops 20% 

Insulin effectiveness ¯
24% and risk of diabetes 



After 2 hours

After 24 hours
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Aerobic Fitness
Insulin sensitiv ity

Visceral adipose tissue

Krogh-Madsen et al. JAP, 2010

2 Weeks
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Benefits of Physical Activity/Exercise
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Dr. Jeremy Morris
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Source: Morris JN, et al. Lancet.265:1111-1120, 1953
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An inflammatory disease of the blood vessels

Cerebrovascular Disease 
Stroke

Coronary Artery Disease 
Ischemic Heart Disease

Peripheral Arterial Disease 
Claudication

What is cardiovascular disease 
(CVD)?
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Effect o f po ten tia lly  m od ifiab le  risk facto rs associa ted  w ith  m yocard ia l in fa rction  in  52  coun tries (the  IN T ER H EAR T  study), 2004

• Begins early in life due to exposure to 
risk factors

• Lag time between onset in childhood and clinical manifestation in 
middle and late adulthood - asymptomatic phase

• Duration of risk factor burden is a major factor governing the 
development of CVD

Cigarette smoking
Blood pressure
Cholesterol
Overweight/Obesity
Chronic stress
Elevated Fasting glucose
Sedentary lifestyle

How does CVD develop?

15

Re
la

tiv
e 

Ri
sk

 S
co

re

Physical Activity and Cardiovascular 
Disease Risk
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Source: Manson et al NEJM, 1999, 341:650

16

World
No. 1 
cause of 
global 
death

Annual cardiovascular disease mortality

9,237 CVD deaths
6,000 premature deaths

Stroke 2,000 deaths
CVD is the most common cause of 
death in Ireland. 22% of premature 
deaths (<65) are from CVD

Ireland (2016)
36% of 
all Irish 
deaths

85% of global CVD deaths are due to heart attacks 
and strokes, the risk of both of can usually be prevented 
by addressing behavioural risk factors

USA Europe

$200 billion per year €210 billion per year

€€€€€€€€€€€€€€€€€€€€€€€€€€€€€€€€
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Risk factor PAR Effects of physical activity

Smoking 36% Cessation adjunct

Abnormal lipids 49% ↓ triglyceride, total and LDL cholesterol

Hypertension 18% 30-50% risk reduction

Type 2 diabetes 10% 30-40% risk reduction

Abdominal obesity 20% Weight and waist maintenance

Psychosocial factors 33% 20-30% ↓ depression, anxiety and stress

Low fruit and veg 14% No direct effect of physical activity

Regular alcohol 7% No direct effect of physical activity

Physical inactivity 12% Direct benefit

Collectively
these nine 
modifiable risk 
factors account 

for 90% 
of the risk of 
having a
heart attack 
worldwide

What are the risk factors for cardiovascular 
disease?

Behavioural changes including regular physical activity ‘profoundly 
reduce the risk of myocardial infarction in both sexes and all 
age groups’

P A R : p o p u la tio n  a ttrib u ta b le  risk  

Effect of potentially modifiable risk factors associated with myocardial infarction in 52 countries 
(the INTERHEART study), 2004
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https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(04)17018-9/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(04)17018-9/fulltext
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(04)17018-9/fulltext
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Prevention of CVD (primary prevention)

System atic rev iew  an d  d o se-resp o n se  m eta-an a lysis fo r th e  G lo b a l B u rd en  o f D isease  Stu d y 2013, 2016
N IC E G u id an ce  N G 128, C G 94, C G 172, C G 181 
Ph ysica l A ctiv ity  Po lic ies fo r C V  H ea lth , 2020

This trend is most clearly seen with 
heart disease and stroke patients

MET (minutes/week 000s)
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Favourable physiological changes take 
place in response to regular exercise, 
reducing CVD risk factors and then 
overall risk
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Treatment of CVD (secondary prevention)

Physical activity potentially more effective than 
some surgical interventions?

20

101 men (70 yr) recruited after routine PCA
Randomized to 12 months of ex training (20 min of 
cycling/day) or to PCI 

Hambrecht, Circulation. 2004;109:1371–1378

20 min cycling/d
(12 months)

Hambrecht et al.,. 2004;109:1371–1378

101 men (70 yr) recruited after routine angiography

Vs. • Cardiac related death
• Stroke
• CABG
• PTCA/stents
• MI
• Hospitalization due to worsening 

chest pains

Exercise vs. Stent
Event Free Survival

Stent

Physical activity potentially more effective than 
some surgical interventions?

21
101 men (70 yr) recruited after routine PCA
Randomized to 12 months of ex training (20 min of 
cycling/day) or to PCI 

88%

70%

Stent

Exercise

Hambrecht, Circulation. 2004;109:1371–1378 Hambrecht et al.,. 2004;109:1371–1378

101 men (70 yr) recruited after routine angiography

Exercise vs. Stent
Event Free Survival

• Cardiac related death
• Stroke
• CABG
• PTCA/stents
• MI
• Hospitalization due to worsening 

chest pains

Exercise is 
BETTER and 
CHEAPER than PCI 
for stable CAD

22

Exercise is 
BETTER and CHEAPER than 

PCI for stable CAD

Exercise training was associated with a higher event-free survival 
(88% versus 70%)

CAD: coronary artery disease, ECG: Electrocardiograph, PCI: Percutaneous Coronary Intervention

N IC E C G 94, C G 172, C G 181 
Percu tan eo u s co ro n ary an gio p lasty  co m p ared  w ith  exercise  tra in in g in  p atien ts w ith  stab le  co ro n ary artery  d isease , 2004

88% with exercise (£2,009)

70% with PCI (£4,076)

Exercise is effective for the prevention and 
treatment of CVD

23

C o m p a ra tive  e ffe ctive n e ss o f e xe rcise  a n d  d ru g in te rve n tio n s o n  m o rta lity  o u tco m e s: m e ta e p id e m io lo gica l stu d y, 2013
H o w  d o es exercise  treatm en t co m p are  w ith  an tih yp erten sive  m ed icatio n s?  A  n etw o rk m eta -an a lysis o f 391 ran d o m ised  co n tro lled  tria ls  a sse ssin g  e xe rcise
an d  m ed icatio n  e ffects o n  systo lic  b lo o d  p ressu re , 2019 

Effects of exercise on mortality outcomes in heart disease 
are very similar to medicines

Exercise significantly reduces mortality following stroke, 
but anticoagulants and antiplatelets do NOT

In heart failure, diuretics were more effective than 
exercise, but this is to be expected given the 
pathophysiology associated with oedema

Exercise found to be more effective than 
antihypertensives at BP lowering Naci 2019

Exercise versus medicines in CVD prevention, heart failure 
treatment and stroke rehabilitation

24

http://doi.org/10.1136/bmj.i3857
https://www.nice.org.uk/guidance/ng128
https://www.nice.org.uk/guidance/cg94
https://www.nice.org.uk/guidance/cg172
https://www.nice.org.uk/guidance/cg181
http://www.ehnheart.org/publications-and-papers/publications/1243:physical-activity-policies-for-cardiovascular-health.html
https://www.nice.org.uk/guidance/CG94
https://www.nice.org.uk/guidance/cg172
https://www.nice.org.uk/guidance/cg181
http://circ.ahajournals.org/content/109/11/1371.long
https://www.bmj.com/content/bmj/347/bmj.f5577.full.pdf
https://www.bmj.com/content/bmj/347/bmj.f5577.full.pdf
https://www.bmj.com/content/bmj/347/bmj.f5577.full.pdf
https://www.bmj.com/content/bmj/347/bmj.f5577.full.pdf
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TOTAL COST (2016) 

€1.23 billion

TOTAL COST (2025) 

€2.1 billion

25

• 27-center RCT 
• Determine whether lifestyle intervention (exercise and 

diet) or pharmacological therapy (metformin) would 
prevent or delay the onset of diabetes 

• 3234 individuals with IGT at high risk for developing T2DM
• Randomly assigned to metformin (n= 1073), lifestyle 

(n=1079) or placebo (n=1082)
• Mean follow-up 2.8 years

Diabetes Care 2000; (25(12):2165-2171

Exercise and Diabetes

26
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*Moderate intensity exercise of ³150 min/week
low calorie, low fat diet

Developing Diabetes
Reduction in Risk (vs. Controls)
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Lifestyle Metformin

58%

31%

DPP Research Group. 
NEJM 2002; 346:393-403
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-1,280

31

32%

PAR

32

Why is exercise so good for us?
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 blood supply

 O2 supply

Nerve cell
growth

 neurotransmitters

Development 
of nerve connections

 Neuronal
density

Attention

Information processing

IMPROVED

Information storage

Information retrieval

Enhanced coping

Enhanced 
positive affect 

¯ Risk and a 
treatment for 
Mental Illness

Synaptic plasticity
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Moderate Intensity Exercise
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Minutes
10,000 Steps

Moderate Intensity Exercise

How much exercise do I need to do?

36
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5-18 year olds
Should get at least

MINUTES OF 
MODERATE-TO-
VIGOROUS

PHYSICAL 
ACTIVITY
EVERYDAY

37

I did it!!

Do Irish people meet these guidelines?

I hate it!

Ireland Physical Activity Factsheet 2021 (WHO)
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Percentage meeting the minimum  
declines with age…

I hate it!

Ireland Physical Activity Factsheet 2021 (WHO)
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8%¯
40-70 yr

40

15%¯
>70 yr

41

Adipose 
tissue

Muscle

Bone

42
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74 y old 
Sedentary man

70 y old 
Triathlete

43

Fiatarone et al., 330:25; 1994

• 100 frail men and women
• Long term care facilities
• Average age of 87 years
• 10 wks training

• 113% INCREASE IN STRENGTH

44

There is no minimum amount of 
physical activity required to achieve 

some health benefits…

I hate it!

(Adapted from UK physical activity guidelines)
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So why don’t we exercise?

• It’s hard!
• I can’t!
• I don’t have time!
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Low CRF*

Obese
Smoker

Hypertension

High Chol

Diabetes

Men
Women

40,842 men & 12,943 women from the Aerobic Cooper Longitudinal Study

Effect of CRF on Mortality
Attributable Fractions (%) for All-Cause Deaths

Blair SN. Br J Sports Med 2009; 43:1-2. 
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Generic Name: Exercise
Other Brand Names: Walking, jogging, hiking, swimming, 
aerobics, biking, dancing, gardening, etc. 
Dosage: 10,000 steps/day or 30 min of moderate intensity PA. 
Start with low dose and advance as tolerated. Select brands you enjoy 
Pregnancy and Lactation:  Completely safe. Good for mother and baby
Side Effects: Decreased BP, HR and blood sugar, stronger muscles and bones, 
weight loss, improved mood, confidence, self-esteem and concentration; Bowel 
and sleep habits improved. Look and feel better
Adverse Reactions: Sweating, injury (overdose), sudden death (extremely rare)
Administration: Self administer or with others.  Start off slowly, add minutes and 
intensity PRN. Change formulations to decrease boredom and improve 
compliance. Taken outdoors or indoors at any time of day
Some Indications and Usage: Prevent obesity and mitigate its risks: Reduce 
development and improve management of diabetes; Prevent and treat heart 
disease; lower risk of cancer;  treatment of hypertension; prevent osteoporosis 
and fractures; manage depression and anxiety; reduce risk of dementia; 
decrease risk of premature death.
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QUESTIONS?
Thank you!

50
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