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3. Is exercise good for you?
Peter D Brukner and Wendy J Brown

e

The benefits of regular exercise, tailored to your age and condition, far outweigh any risks

I

n 1982, British epidemiologist Jeremy Morris wrote “Exercise is
today’s best buy public health”.1 But is exercise really good for
you? In this article, we summarise the evidence that physical
activity (and its subset, “exercise”, defined as “planned, structured
and repetitive physical activity conducted for the purpose of
improving or maintaining physical fitness”2) is beneficial for
health, and explore the growing body of evidence suggesting that
some forms of exercise may be detrimental to some aspects of good
health.
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less likely to develop heart disease than their sedentary counterparts (bus drivers and mail sorters).3 Twelve years after Morris’
claim, a landmark report of the United States Surgeon General
(USSG) on physical activity and health summarised the growing
body of evidence that physical activity plays a significant role in
primary prevention of heart disease and diabetes.4 Since then,
evidence from large cohort studies (including the US Nurses’ and
Health Professionals’ Studies) has shown that physical activity can
also significantly reduce the risk of some forms of cancer, osteoporosis, falls and fractures, and mental health problems.5
Secondary and tertiary prevention: In the past 5 years, there has
been an increased focus on evidence from randomised trials to
support the role of physical activity in secondary prevention and
management of chronic health problems. Most notably, three large
randomised controlled trials have clearly shown the effectiveness
of moderate-intensity activity in preventing the progression of
impaired glucose tolerance to type 2 diabetes.5 In one of these
trials, the lifestyle intervention was almost twice as effective as the
drug metformin in reducing the incidence of type 2 diabetes.6
Other notable randomised trials have demonstrated the efficacy of
physical activity in the management of heart disease, diabetes,
depression, and breast and colon cancer. This evidence is summarised in Box 1.
Burden of disease: The Australian Institute of Health and Welfare
has concluded that the burden of illness attributable to physical
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ABSTRACT
• Physical activity can significantly reduce the risk of

cardiovascular disease, diabetes, some forms of cancer,
osteoporosis, obesity, falls and fractures, and some mental
health problems.
• While the benefits of physical activity are clear, there is a

slightly increased risk of sudden death while exercising
(compared with while sedentary), especially in untrained
people undertaking unaccustomed vigorous activity.
• Routine exercise testing yields a significant number of false-

positive results, and has not been shown to prevent exerciserelated acute cardiac events.
• There is no convincing evidence that exercise is itself

associated with osteoarthritis, but significant joint injury which
occurs during sport is associated with an increased risk of
subsequent development of osteoarthritis.
MJA 2005; 183: 538–541

inactivity is the highest among any of the common behavioural
and biological risk factors for women, and second only to tobacco
smoking for men. In 1999, it was estimated that physical inactivity
accounted for 6.75% of the total burden of disease and injury in
Australia.8 Since activity levels are now lower than in 1999,9 it is
likely that the current burden of disease attributable to inactivity is
even greater.
The right “dose” of physical activity
The current (1999) Australian Physical Activity Guidelines recommend that, for health benefit, every adult should accumulate at
least 30 minutes of moderate-intensity activity on most days of the
week, and that people already achieving this would benefit further
from participation in more vigorous activity.10 These guidelines are
based primarily on evidence from large prospective cohort studies
which shows that regular moderate-intensity (at least three times
resting metabolic rate) activity can significantly reduce the risk of
developing cardiovascular disease by about 30%–50%.4,5
The “dose” of activity required for primary prevention and
management of some other health problems, including breast and
colon cancer, is currently under review. For example, evidence
from cohort studies suggests that at least 45–60 minutes of
additional activity per week may be required for preventing these
cancers.11 For weight loss, the required dose of activity will vary
according to energy intake and individual metabolic differences,
but evidence suggests that 60 minutes of activity every day would
be sufficient to re-establish energy balance in most of the Australian population.12 Conversely, for prevention of weight gain, it has
recently been suggested that as little as 2000 additional steps, or
20 minutes walking, each day would have a significant impact at
the population level.13,14 Notwithstanding current debates about
the actual amount of physical activity required for specific health
benefits, it is clear that the greatest health benefits will be seen if
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1 Evidence for the benefits of physical activity*
Primary prevention† Secondary prevention‡ Management§

Health problem
Cardiovascular disease (including hypertension, coronary artery disease and stroke)

✓✓

✓✓

✓✓

Type 2 diabetes

✓✓

✓✓

✓✓

Colon and breast cancer

✓

–

✓

Mental health problems (especially depression)

✓

–

✓

✓✓

✓✓

✓✓

Asthma

–

–

✓

Cognitive function in older people

✓

–

–

Osteoporosis

✓

✓

–

Falls and fractures

✓

–

–

Obesity (effects of activity must be considered in light of energy intake)

* Levels of evidence assigned using National Health and Medical Research Council recommendations for developers of guidelines.7 † Level II
evidence from prospective cohort studies. ‡ Level II evidence from randomised control trials. § Level II evidence from both prospective cohort
studies and randomised controlled trials.
✓✓ = Good evidence; ✓ = More limited, but increasing evidence; – = No evidence.

those who are currently completely sedentary could be persuaded
to do some physical activity, and the challenge remains to activate
the groups in the sedentary population who are most at risk of
developing these health problems.
Type of physical activity
Importantly, the health benefits described here are based on
evidence from large population studies, and therefore on the most
commonly reported forms of physical activity. It is clear that health
benefits can accrue from brisk walking and cycling (for transport
or for recreation), as well as from participation in a range of active
recreation and sporting activities, which we refer to here as
“exercise”. For older people, there is accumulating evidence to
support the benefits of resistance training and less vigorous forms

◆

of activity (including Tai Chi) in maintaining functional capacity
and preventing falls and fractures.15
Risks associated with physical activity and exercise
While the benefits of physical activity are clear, there can also be
significant risks, especially if the activity is vigorous and involves
potential for injury, as is the case with some sports. In the
following section, the risks of exercise-related cardiovascular complications and osteoarthritis are considered.
Cardiovascular risk
Sudden death during exercise when under the age of 30 is
extremely rare and is usually associated with a cardiac abnormality
such as hypertrophic cardiomyopathy, Marfan syndrome or abnor-

Case study — resumption of exercise in a former athlete
A 45-year-old former club-level AFL (Australian Football League) player wants to start exercising, but is
concerned he might have a heart attack (his father had a heart attack aged 55); as well as this, his
knees hurt. He has not done any regular physical activity for 15 years because of family commitments
and long work hours, has gained 10 kg in the past 10 years and is concerned he is not in the shape
he once was! He has a history of arthroscopic menisectomy 20 years earlier.
His GP took a thorough history and conducted a physical examination. Abnormal findings were a
blood pressure reading of 150/95 mmHg and a large waist circumference (102 cm). Blood tests showed
blood sugar and lipid levels at the upper level of the normal
range. The GP felt that no further tests (eg, stress test) were
required and advised the patient to commence a graduated
exercise program beginning with brisk walking for 15 minutes
twice a day, or to use a pedometer to increase the number of
daily steps by 2000 each week, building to a target of 10 000
steps a day after 3–4 weeks. The GP advised that if his knee
pain was aggravated by this regimen, he should alternate his
walking with non-weightbearing exercise such as cycling or
swimming. He was also given dietary advice to reduce his
overall caloric intake and to reduce his intake of saturated fats
by reducing his intake of fast foods and increasing his intake
of fruit and vegetables. He was also advised to reduce his
high alcohol intake.
On review 6 weeks later, the patient had managed to steadily increase his activity and was now alternating
walking and riding an exercise bike for 30 minutes each day. He had lost 2 kg and his blood pressure
◆
reading was 140/90 mmHg.
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malities of the heart valves or coronary arteries.16 In those over the
age of 30, nearly all exercise-related sudden deaths and myocardial
infarctions (MI) are due to atherosclerotic coronary artery disease.
Preventing these deaths will therefore ultimately depend on
reducing the known risk factors and preventing this disease from
developing.
Only two population-based studies have considered the risk of
cardiovascular exercise complications.17,18 Both show the incidence of sudden death during exercise to be in the order of 1 in
every 15 000–18 000 previously healthy physically active men.
Although this incidence is low, the relative risk of sudden death
was seven times higher in men during jogging than during more
moderate or sedentary activities.17,18 There are no good studies of
exercise-related sudden cardiac death in adult women.
Cardiac prodromal symptoms such as chest discomfort and
unexpected dyspnoea are frequently present in individuals who
suffer sudden cardiac death or acute MI during or following
vigorous activity.19,20 Although these prodromal symptoms can
help identify individuals at risk for exercise-related events, the
symptoms are variable and may be less frequent among athletes,
possibly because of the rapid progression of previously non-critical
coronary lesions in active patients.
Can exercise stress testing identify those people most at risk?
Both the American College of Sports Medicine and Sport Medicine
Australia recommend that “high-risk” individuals (ie, men over 45
and women over 55, individuals with more than two cardiovascular risk factors, and those with known disease) undergo exercise
stress testing before starting a vigorous exercise program.21 However, the American College of Cardiology and the American Heart
Association suggest that the use of screening exercise tests is not
well-established by evidence, and that the tests are a poor
predictor of the major cardiac complications (MI and sudden
cardiac death) during exercise.22 Routine exercise testing has not
been shown to prevent exercise-related acute cardiac events, and
also yields a significant number of false-positive results. A truepositive exercise test result requires the presence of a pre-existing
haemodynamically significant coronary obstruction, whereas acute
coronary events often involve plaque rupture and thrombosis at
the site of previously unobstructive atherosclerotic plaque.23 It is
very rare for this to occur during moderate-intensity activities such
as brisk walking.
Risk of osteoarthritis
There has long been debate over the role that participation in sport
may have in the development of osteoarthritis (OA). The only
agreed causative requirement is that excessive activity with high
impact and torsional loading, in the presence of an abnormally
aligned joint or with abnormal biomechanics, may lead to joint
degeneration and OA.24
A recent review of the association between participation in
sports and the development of OA concluded that most studies
were limited by poor design, lack of control groups and the
presence of several confounding factors.25 Only three studies
showed a significantly increased relative risk for both hip and knee
OA with previous high-level sporting participation, and considerable counter-evidence suggests that regular sports participation at
a recreational level does not cause OA.26,27 Most studies have also
found no contributory evidence to suggest that running leads to
OA in later life.
540

Evidence-based practice tips
• Encourage all patients (who
are not already doing this) to
engage in regular moderateintensity activity (eg, brisk
walking, swimming, cycling,
sport, aerobics) for at least
30 minutes on most (if not all)
days of the week; this 30
minutes of activity can be
accumulated in 2 x 15 minute
bouts (evidence level II).4,5
• For patients who are able,
participation in more
vigorous activity will confer
greater health benefits
(evidence level II).4,5
• For older people,
participation in progressive resistance training activities will help
to maintain muscle and bone mass, and promote healthier ageing
(evidence level II).4,5
• People who want to undertake moderate-intensity activity
(eg, walking) do not require a clinical examination or stress test
unless they have signs or symptoms of a condition that would put
them at increased risk of exercise-related complications (mixed
evidence).21
◆

However, the picture is different in contact team sports, particularly in the various codes of football. For example, studies of
retired soccer players have shown an increased incidence of both
knee and hip OA.28-30 One study, which investigated the incidence
of functional and radiologically evident OA in former elite Australian Rules Football players, showed an increased risk of OA
compared with control subjects matched for age, height, weight
and body mass index. When the rate of OA in those who had
sustained a significant knee injury was compared with the rate in
those who had not, there was no significant difference. However,
when the intra-articular knee injuries (cruciate and meniscal
injuries) were compared with either no knee injury or collateral
ligament injury, the risk of functional OA was increased by a factor
of 8.1 and the incidence of moderate-to-severe radiologically
evident OA was increased 105 times.31 The footballers in these
studies were older players who had sustained their injuries before
the advent of anterior cruciate reconstruction and arthroscopic
techniques which preserve as much meniscus as possible. It
remains to be seen whether these surgical advances will reduce the
long-term development of OA in those with significant knee
injuries. It is clear that a significant joint injury is a major factor in
subsequent development of OA in former footballers. Presumably,
once the articular surface has been damaged, further weightbearing and shear forces will accelerate the degenerative process.
It may not only be major joint injuries that are important risk
factors for the development of OA. It has been suggested that
minute injuries to the joint surface of bones trigger the stimulation
of articular mechanoreceptors within the articular surface and joint
ligaments, resulting in a decrease in voluntary activation of the
muscles that cause movement across the damaged joint surface.32
It is believed that this mechanism is intended as a failsafe for the
body to prevent further damage to a compromised joint, no matter
how subtle the initial injury. However, in the case of minor injury,
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where there is not sufficient injury to cease activity, the joint
continues to be exercised while a major impact cushioning
mechanism (that of eccentric muscle contraction and impact
absorption) is not operational. It is believed that this series of
events will lead to degeneration of the joint surface and inflammation, leading to continued joint pain and the clinical diagnosis of
OA. This is known as the muscle dysfunction theory of OA
development, which has more support from clinical studies than
the “wear and tear” hypothesis.33
Conclusion
Regular moderate physical activity is extremely beneficial to health
and most activity-related musculoskeletal injuries are preventable.
When injury and serious cardiovascular events do occur, they are
usually associated with pre-existing problems or with unaccustomed activity for which people are inadequately prepared or
trained. While serious cardiovascular events can occur with exertion, and significant joint injury which occurs in some sports is
associated with an increased risk of subsequent development of
osteoarthritis, the net benefit of regular moderate-intensity physical activity at the population level far outweighs the risks of any illeffects associated with it.
Competing interests
None identified.

References
1 Morris JN. Exercise versus heart attack: history of a hypothesis. In:
Marmot M, Elliot P, editors. Coronary heart disease epidemiology: from
aetiology to public health. Oxford: Oxford Medical Publications, 1992:
252.
2 Casperson CJ, Powell KE, Christenson GM. Physical activity, exercise and
physical fitness: definitions and distinctions for health-related research.
Pub Health Reports 1985; 100: 126-131.
3 Morris JN, Heady JA, Raffle PAB, et al. Coronary heart disease and the
physical activity of work. Lancet 1953; 2: 1053-1057, 1111-1120.
4 Physical activity and health: a report of the US Surgeon General. Atlanta:
US Dept of Health and Human Services, Centres for Disease Control and
Prevention, National Centre for Chronic Disease Prevention and Health
Promotion, 1996.
5 Bauman AE. Updating the evidence that PA is good for health: an
epidemiological review 2000–2003. J Sci Med Sport 2004; 7: 6-19.
6 The Diabetes Prevention Program Research Group. Reduction in the
incidence of type II diabetes with lifestyle intervention or metformin.
New Engl J Med 2002; 346: 393-403.
7 Coleman K, Grimmer K, Hillier S, et al. NHMRC additional levels of
evidence and grades for recommendations for developers of guidelines:
pilot program 2005. Available at http://www.nhmrc.gov.au/publications/_
files/levels_grades05.pdf (accessed Oct 2005).
8 Mathers C, Vos T, Stevenson C. The burden of disease and injury in
Australia. Canberra: Australian Institute of Health and Welfare, 1999.
9 Bauman A, Bellew B, Vita P, et al. Getting Australia active: towards better
practice for the promotion of physical activity. Melbourne: National
Public Health Partnership, 2002.
10 National physical activity guidelines for Australians. Canberra: Department of Health and Aged Care, 1999.
11 Willett W. Harvesting the fruits of research: new guidelines on nutrition
and physical activity. Cancer J Clin 2002; 52: 66-67.
12 Saris WH, Blair SN, van Baak MA, et al. How much physical activity is
enough to prevent weight gain? Outcome of the IASO 1st Stock
Conference and consensus statement. Obes Rev 2003; 4: 101-114.
13 Brown WJ, Williams L, Ford JH, et al. Identifying the “energy gap”:
magnitude and determinants of five year weight gain in mid-age women.
Obes Res 2005; 13: 1431-1441.
14 Hill JO, Wyatt HR, Reed G, et al. Obesity and the environment: where do
we go from here? Science 2003; 299: 853-855.

15 Singh MAF. Exercise comes of age: rationale and recommendations for a
geriatric exercise prescription. J Gerontol A Biol Sci Med Sci 2002; 57:
M262-M282.
16 Maron BJ. Medical progress: sudden death in young athletes. N Engl J
Med 2003; 349: 1064-1075.
17 Siscovick DS, Weiss NS, Fletcher RH, et al. The incidence of primary
cardiac arrest during vigorous exercise. New Engl J Med 1984; 311: 874877.
18 Thompson PD, Funk EJ, Carleton RA, et al. Incidence of death during
jogging in Rhode Island from 1975 through 1980. JAMA 1982; 247: 25352538.
19 Noakes TD. Heart disease in marathon runners: a review. Med Sci Sports
Exerc 1987; 19: 187-194.
20 Thompson PD, Stern MP, Williams P, et al. Death during jogging or
running. A study of 18 cases. JAMA 1979; 242: 1265-1267.
21 Mahler DA, Froelicher VF, Miller NH. Health screening and risk satisfaction. In: Kenney WL, Humphrey RH, Bryant CX, editors. ACSM’s guidelines for exercise testing and prescription. 5th ed. Philadelphia: American
College of Sports Medicine, Williams & Wilkins, 1995: 12-26.
22 Gibbons RJ, Balady GJ, Beasley JW. ACC/AHA guidelines for exercise
testing. J Am Coll Cardiol 1997; 30: 260-311.
23 Little WC, Constantinescu M, Applegate RJ, et al. Can coronary angiography predict the site of a subsequent myocardial infarction in patients
with mild-to-moderate coronary artery disease? Circulation 1988; 78:
1157-1166.
24 Buckwalter JA. Sports, joint injury, and posttraumatic osteoarthritis.
J Orthop Sports Phys Ther 2003; 33: 578-588.
25 Saxon L, Finch C, Bass S. Sports participation, sports injuries and
osteoarthritis. Implications for prevention. Sports Med 1999; 28: 123-135.
26 Kujala UM, Kaprio J, Sarno S. Osteoarthritis of weight bearing joints of
lower limbs in former elite male athletes. BMJ 1994; 308: 231-234.
27 Spector TD, Harris PA, Hart DJ, et al. Risk of osteoarthritis associated with
long-term weight-bearing sports: a radiologic survey of the hips and
knees in female ex-athletes and population controls. Arth Rheum 1996;
39: 988-995.
28 Drawer S, Fuller CW. Propensity for osteoarthtitis and lower limb joint
pain in retired professional soccer players. Br J Sports Med 2001; 35: 402408.
29 Roos H, Lindberg H, Gardsell P, et al. The prevalence of gonarthrosis and
its relation to meniscectomy in former soccer players. Am J Sports Med
1994; 22: 219-222.
30 Turner AP, Barlow JH, Heathcote-Elliot C. Long term health impact of
playing professional football in the United Kingdom. Br J Sports Med
2000; 34: 332-337.
31 Deacon A, Bennell K, Kiss ZS, et al. Osteoarthritis of the knee in retired,
elite Australian Rules footballers. Med J Aust 1997; 166: 187-190.
32 Hurley MV, Scott DL, Rees J, et al. Sensorimotor changes and functional
performance in patients with knee osteoarthritis. Ann Rheum Dis 1997;
56: 641-648.
33 Shrier I. Muscle dysfunction versus wear and tear as a cause of exercise
related oseteoarthritis: an epidemiological study. Br J Sports Med 2004;
38: 526-535.
(Received 27 May 2005, accepted 12 Sep 2005)

MJA • Volume 183 Number 10 • 21 November 2005

❏

541

