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Causes of mortality in developed and Causes of mortality in developed and 
developing countriesdeveloping countries
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Coronary AtherosclerosisCoronary Atherosclerosis



Myocardial InfarctionMyocardial Infarction



The dangers of cycling The dangers of cycling 
1890 1890 -- 1900 1900 



A warning to enthusiasts: Punch 1889A warning to enthusiasts: Punch 1889

Punch 1889Punch 1889

CYCLISTCYCLIST’’S S 
PROLONGED LABOURPROLONGED LABOUR

“…“… frequent bicycle exercise frequent bicycle exercise 
and continued pressure of a and continued pressure of a 
hard saddle may act as a hard saddle may act as a 
cause of delay in the second cause of delay in the second 
stage of stage of labourlabour…”…”

Boston Medical and Boston Medical and 
Surgical Journal, 1890.Surgical Journal, 1890.

CYCLISTCYCLIST’’S S 
APPENDICITISAPPENDICITIS

““The bicycle is taking the The bicycle is taking the 
place of the cigarette as a place of the cigarette as a 
pathological scapegoatpathological scapegoat””

Boston Medical and Boston Medical and 
Surgical Journal, 1889.Surgical Journal, 1889.

Restoration of British cyclist, British Museum, 20th century.Restoration of British cyclist, British Museum, 20th century.



Punch 1889

A warning to enthusiasts: Punch 1889A warning to enthusiasts: Punch 1889

CYCLISTCYCLIST’’S HEARTS HEART
““There must be few of There must be few of 
us who have not seen us who have not seen 
the ill effects of overthe ill effects of over--
exertion on a bicycleexertion on a bicycle””
Boston Medical and Boston Medical and 
Surgical Journal, 1891.Surgical Journal, 1891.

CYCLISTCYCLIST’’S FACES FACE
“…“… habitual violation of habitual violation of 
the law of the Sabbath the law of the Sabbath 
may result in the worn, may result in the worn, 
weary and exhausted weary and exhausted 
face called The Bicycle face called The Bicycle 
FaceFace””
Boston Medical and Boston Medical and 
Surgical Journal, 1891.Surgical Journal, 1891.

CYCLISTCYCLIST’’S STOOPS STOOP

““KyphosisKyphosis
BicyclistarumBicyclistarum””
Boston Medical and Boston Medical and 
Surgical Journal, 1890.Surgical Journal, 1890.

Restoration of British cyclist, British Museum, 20th century.Restoration of British cyclist, British Museum, 20th century.



Exercise and LongevityExercise and Longevity

“…“… in those days we used to be told that no man in in those days we used to be told that no man in 
a racinga racing--boat could expect to live to the age of 30.boat could expect to live to the age of 30.””

1983 picture of Yale rowing crew of 1933.1983 picture of Yale rowing crew of 1933.

Reverend Charles Wordsworth  Originator of the University Boat rReverend Charles Wordsworth  Originator of the University Boat race, 1829.ace, 1829.





““Jogging is more dangerous Jogging is more dangerous 
than extramarital sex.than extramarital sex.””

Professor Chris Barnard (aged 48)Professor Chris Barnard (aged 48)

Chris Barnard on physical activitiesChris Barnard on physical activities



““ExtraExtra--marital sex is marital sex is ‘‘more dangerousmore dangerous’’ than than 
joggingjogging””, says an Australian doctor, says an Australian doctor……

““together they could be fatal.together they could be fatal.””



The unseen dangers 
of jogging

““Ease up on the Ease up on the 
marathon running a bit.marathon running a bit.””



Heart rates during sexual activity:Heart rates during sexual activity:
The Chris Barnard Intervention TrialThe Chris Barnard Intervention Trial

C.N. Barnard et al.  Jogging is more dangerous than extramaritalC.N. Barnard et al.  Jogging is more dangerous than extramarital sex:sex:
A thesis denied, 1980. (Unpublished)A thesis denied, 1980. (Unpublished)
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Barnard on physical activitiesBarnard on physical activities

““Exercise is the most Exercise is the most 
effective intervention to effective intervention to 

treat and delay the aging treat and delay the aging 
process.process.””

Professor Chris Barnard Professor Chris Barnard 
(aged 73)(aged 73)

““Jogging is more dangerous Jogging is more dangerous 
than extramarital sex.than extramarital sex.””

Professor Chris Barnard Professor Chris Barnard 
(aged 48)(aged 48)



Jeremy MorrisJeremy Morris
University of London, UKUniversity of London, UK

Ralph Ralph PaffenbargerPaffenbarger junjun..
Stanford University, USAStanford University, USA

IOC Olympic Prize 1996IOC Olympic Prize 1996
Exercise and Cardiac HealthExercise and Cardiac Health



Professor J.N. Morris.Professor J.N. Morris.
University of London.University of London.



The earliest study of physical activity The earliest study of physical activity 
and heart healthand heart health

J.N. Morris et al.  Lancet 2; 1053J.N. Morris et al.  Lancet 2; 1053--1057, 1953.1057, 1953.

Heavy workersHeavy workers
23 deaths23 deaths

50%50%
sudden deathssudden deaths

Light workersLight workers
59 deaths59 deaths

75%75%
sudden deathssudden deaths



AA
HealthHealth

AA CC

BB
PhysicalPhysical
ActivityActivity

CC
Low CHDLow CHD

RiskRisk

BB CC

ProtectionSelection

Selection



Physical activity and risk of heart attack: Physical activity and risk of heart attack: 
The British Civil Servants Study The British Civil Servants Study 

J.N. Morris et al.  Lancet 1; 333J.N. Morris et al.  Lancet 1; 333--339, 1973.339, 1973.
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Physical activity and heart health: Physical activity and heart health: 
The studies of Ralph The studies of Ralph PaffenbargerPaffenbarger

Major findings: 1978; 1983; 1986; 1991; 1993.Major findings: 1978; 1983; 1986; 1991; 1993.

Longshoreman StudyLongshoreman Study
19511951 19721972

6 351 subjects6 351 subjects
followfollow--upup 19771977

Harvard Alumni StudyHarvard Alumni Study
followfollow--upup19161916 19501950

16 936 subjects16 936 subjects

19721972 19991999



Physical activity and risk of Physical activity and risk of 
first heart attackfirst heart attack

R. R. PaffenbargerPaffenbarger et al.  American Journal of Epidemiology 108; 61et al.  American Journal of Epidemiology 108; 61--75, 1978.75, 1978.

Weekly energy expenditure (Kj.weekWeekly energy expenditure (Kj.week--11))
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Physical activity reduces risk of Physical activity reduces risk of 
first heart attackfirst heart attack
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Physical activity and risk of Physical activity and risk of 
developing hypertensiondeveloping hypertension

R. R. PaffenbargerPaffenbarger et al.  American Journal of Epidemiology 117; 245et al.  American Journal of Epidemiology 117; 245--257, 1983.257, 1983.
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Aerobics Centre Longitudinal StudyAerobics Centre Longitudinal Study

S. Blair et al.  Journal of the American Medical Association 276S. Blair et al.  Journal of the American Medical Association 276; 205; 205--210, 1996.210, 1996.

D
ea

th
s/

10
 0

00
 p

er
so

n
D

ea
th

s/
10

 0
00

 p
er

so
n --

ye
ar

s
ye

ar
s

CardiorespiratoryCardiorespiratory
fitnessfitness

No. of risk No. of risk 
factorsfactors

CardiorespiratoryCardiorespiratory
fitnessfitness

No. of risk No. of risk 
factorsfactors

MENMEN WOMENWOMEN

00 LowLow
1010

2020

3030

4040

5050

6060

Mode
Mode--

raterate
High
High 00

11
2 or 3
2 or 3

D
eaths/10 000 person

D
eaths/10 000 person -- years

years

00 LowLow
1010

2020

3030

4040

5050

6060

00
11

2 or 3
2 or 3 00

1010

2020

3030

4040

5050

6060

Mode
Mode--

raterate



D
ea

th
s/

10
 0

00
 p

er
so

n 
D

ea
th

s/
10

 0
00

 p
er

so
n 

-- y
ea

rs
ye

ar
s

CardiorespiratoryCardiorespiratory
fitnessfitness

00

3030

6060

CardiorespiratoryCardiorespiratory fitness and health status fitness and health status 
in persons with coronary risk factorsin persons with coronary risk factors

1010

2020

4040

5050

LowLow

Moderate
Moderate

HighHigh
<6.2 
<6.2 mmol

mmol/L/L

>6.2 
>6.2 mmol

mmol/L/L

[Cholesterol][Cholesterol]

D
eaths/10 000 person 

D
eaths/10 000 person -- years

years

CardiorespiratoryCardiorespiratory
fitnessfitness

00

3030

6060

1010

2020

4040

5050

LowLow

Moderate
Moderate

HighHigh
<6.2 
<6.2 mmol

mmol/L/L

>6.2 
>6.2 mmol

mmol/L/L

Health Health 
statusstatus

00

3030

6060

1010

2020

4040

5050

S. Blair et al.  Journal of the American Medical Association 276S. Blair et al.  Journal of the American Medical Association 276; 205; 205--210, 1996.210, 1996.



How much exercise is enough?How much exercise is enough?

A = SedentaryA = Sedentary
B = Moderately B = Moderately 

activeactive
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Relative risk of mortality according to Relative risk of mortality according to 
physical activity patternphysical activity pattern
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I-Min Lee et al. American Journal of Epidemiology 2004; 160: 636-641.

Physical activity Physical activity 
patternpattern

11--2 hours cycling per week2 hours cycling per week



Assessment of relative intensity of Assessment of relative intensity of 
physical activity using the Borg scalephysical activity using the Borg scale
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I-Min Lee et al.  Circulation 2003; 107: 1110-1116.



Relative risk of coronary heart disease, Relative risk of coronary heart disease, 
19881988--1995, according to physical activity 1995, according to physical activity 

index in 1988index in 1988

0.70.7

0.80.8

0.90.9

1.01.0

<1000
<1000

1000
1000--

2499
2499

>>2500
2500Physical Activity 

Physical Activity 

Index (KJ/week)

Index (KJ/week)

Relative Risk
Relative Risk

I-Min Lee et al.  Circulation 2003; 107: 1110-1116.
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Relative risk of coronary heart disease, Relative risk of coronary heart disease, 
19881988--1995, according to intensity of training 1995, according to intensity of training 

in 1988in 1988
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I-Min Lee et al.  Circulation 2003; 107: 1110-1116.



Physical activity and Non Insulin Physical activity and Non Insulin 
Dependent Diabetes Mellitus (NIDDM)Dependent Diabetes Mellitus (NIDDM)

Manson et al.  JAMA 268; 63Manson et al.  JAMA 268; 63--67, 1992.67, 1992.
Manson et al.  Lancet 338, 774Manson et al.  Lancet 338, 774--778, 1991.778, 1991.

HelmrichHelmrich et al.  N et al.  N EnglEngl J Med.J Med.
325; 147325; 147--152, 1991.152, 1991.
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Physical activity reduces risk of NIDDMPhysical activity reduces risk of NIDDM
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Diabetes costs rising in the US Diabetes costs rising in the US 

Source: Centers for Disease Control and PreventionSource: Centers for Disease Control and Prevention
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Aerobics Centre Longitudinal StudyAerobics Centre Longitudinal Study

OliveriaOliveria et al.  Medicine and Science in Sports and Exercise 28; 97et al.  Medicine and Science in Sports and Exercise 28; 97--104, 1996.104, 1996.

Physical activity, fitness and prostate cancerPhysical activity, fitness and prostate cancer
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Increased Increased vasodilatoryvasodilatory capacity of coronary capacity of coronary 
arteries of veteran arteries of veteran ultramarathonultramarathon runnersrunners

W. Haskell et al.  Circulation 87; 1076W. Haskell et al.  Circulation 87; 1076--1082, 1993.1082, 1993.

Sum of Sum of 
circumference circumference 
at rest (mmat rest (mm22))

% change with % change with 
nitroglycerinenitroglycerine

2121 29%29%Inactive menInactive men

2121 29%29%UltramarathonUltramarathon
runnersrunners



Three athletes died during the 2002 Argus Three athletes died during the 2002 Argus 
Cycle Tour.Cycle Tour.

1 Heart attack1 Heart attack
2 cases of 2 cases of ““HeatstrokeHeatstroke””



Overall risk Overall risk 
for Nonfor Non--
ExercisersExercisers

Overall risk of primary cardiac arrestOverall risk of primary cardiac arrest

D. D. SiskovickSiskovick et al.  Journal of American Medical Association 248; 3113et al.  Journal of American Medical Association 248; 3113--3117, 1982.3117, 1982.
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““You would have to be You would have to be 
an imbecile or a crook an imbecile or a crook 
to imagine that a to imagine that a 
professional cyclist professional cyclist 
who races for 235 who races for 235 
days a year can hold days a year can hold 
a pace without          a pace without          
stimulantsstimulants””

W. W. FotheringhamFotheringham. Put me back on my bike (In Search of Tom Simpson), p.166, 2002. Put me back on my bike (In Search of Tom Simpson), p.166, 2002..

Jacques Jacques AntequilAntequil
5 Times winner of the 5 Times winner of the 

Tour de France.Tour de France.
Dead at 53 from cancerDead at 53 from cancer



Tom Simpson dies of amphetamineTom Simpson dies of amphetamine--
induced heatstroke.induced heatstroke.

W. W. FotheringhamFotheringham. Put me back on my bike (In Search of Tom Simpson), . Put me back on my bike (In Search of Tom Simpson), 
p.180, 2002.p.180, 2002.

Mount Mount VentouxVentoux.  13th Stage of the 1967 Tour de France.  13th Stage of the 1967 Tour de France





Cycling the Argus Cycle Tour expends about 
10000kJ sufficient to qualify for double Weekend 

Warrior status (and a reduced risk of heart 
disease).

The benefits of exercise can be achieved by 
cycling between 2-4 hours per week.


