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Background. Although exercise training improves
cardiovascular disease (CVD) risk factors, few studies have
evaluated its potential long-term cost-effectiveness.

Methods. Using the Cardiovascular Disease Life Expectancy
Model, a validated disease simulation model, we calculated the
life expectancy of average 35- to 74-year-old Canadians found
in the 1992 Canadian Heart Health Survey. The impacts of
exercise training on cardiovascular risk factors were estimated
as a 4% decrease in low-density lipoprotein (LDL) cholesterol,
a 5% increase in high-density lipoprotein (HDL) cholesterol,
and a 6 mm Hg decrease in both systolic and diastolic blood
pressure. Exercise adherence was estimated at 50% for the first
year and 30% for all additional years. Costs for a supervised
exercise program determined from Canadian sources and
converted to US dollars were estimated at $605 for the first year
(medical evaluation, stress test, exercise prescription, and



program costs) and $367 for all additional years (program
costs). For an unsupervised program, the costs were estimated
at $311 for the first year and $73 for all additional years. 

Results. The cost~fectiveness (CE) of an unsupervised exercise
program (1996 U.S. dollars) was less than S12,000 per year of
life saved (YOLS) for all individuals. The CE of a supervised
exercise program was less than $15,000/Y0LS for men with
CVD, and between $12,000 and $43,000 for women with CVD
and men without CVD. 

Conclusions. Given the relatively few risks, substantial long-
term benefits, and modest costs, an unsupervised exercise
training program represents good value for all. A more
expensive supervised exercise program is also cost-effective for
most individuals with CVD. 

Key words: cardiovascular diseases, cost-benefit analyses,
coronary disease, exercise, prevention. 

Cardiovascular disease (CVD) remains a primary cause of death
and disability in most Western societies and therefore a major
target for healthcare spending. However, increasingly
constrained healthcare budgets have made it necessary to
evaluate the cost-effectiveness of the various treatments
competing for these limited funds. Clinical studies have shown
that exercise training improves cardiovascular disease risk
factors1-5 and decreases the clinical morbidity and mortality of
this disease.6 However, very few studies have evaluated the
potential long-term cost-effectiveness of exercise as a CVD
prevention strategy. 

One randomized controlled trial found that an 8-week cardiac
rehabilitation program with exercise, risk factor management,
and group behavioral counseling had a cost-effectiveness ratio
of $21,800 per life year gained in 1991 US dollars.7 Two
nonrandomized trials found that supervised exercise training



and health education sessions had a direct cost savings per
rehabilitation patient and resulted in significantly lower cardiac
hospitalization charges during the 3-year follow-up period.8,9 

A nonrandomized study found that exercise training and a series
of lectures on risk factor management resulted in $900 lower
hospital and physician expenses per patient in the first 6 months
and $2,600 lower expenses in the second 6-month period.10

Finally, one study, using various data sources, estimated the
cost-effectiveness of cardiac rehabilitation with exercise at
$4,950 per year of life saved in 1995 US dollars.11

Hatziandreu et al.12 has calculated the cost-effectiveness of
exercise in preventing coronary heart disease using hypothetical
cohorts of men 35 years of age. Nonexercisers were assumed to
have a relative risk of 2.0 for a coronary event. They calculated
the direct and indirect costs of jogging, incorporating injury
rates, adherence, and the value of time spent and found that
jogging had a cost utility of $11,313 per quality-adjusted life
year saved. Benefits other than coronary mortality were not
considered.

The Cardiovascular Disease Life Expectancy Model has been
developed to estimate the benefits and costs associated with
cardiovascular Ask factor modification.13 This validated disease
simulation model is used herein to estimate the benefits and cost-
effectiveness of long-term aerobic exercise training among
patients with and without symptomatic cardiovascular disease. 

 

Methods

Model
Estimates of increased life expectancy attributable to exercise
training were derived using the Cardiovascular Disease Life
Expectancy Model.13 This model calculates the annual



probability of death of coronary disease, stroke, and other
causes using multivariate logistic regression models developed
from the Lipid Research Clinics Program Prevalence and
Follow-up Studies data.14,15 The risk of CVD death is based on
the levels of independent risk factors that include age, gender,
the natural log of the low-density lipoprotein (LDL)
cholesterol/high density lipoprotein (HDL) cholesterol ratio,
mean blood pressure, and the presence of CVD, glucose
intolerance, and cigarette smoking. This model has been shown
to predict accurately the results of prospective randomized
clinical trials using summary data characterizing the treatment
and control cohorts.13 

The model forecasts the long-term risk of developing
cardiovascular endpoints such as myocardial infarction,
congestive heart failure, transient ischemic attacks, arrhythmias,
and strokes, as well as the need for surgical procedures
(coronary artery bypass graft surgery, catheterization,
angioplasty, and pacemaker insertion).  

Patient Characteristics
Risk factor data representative of the Canadian population with
and without diagnosed cardiovascular disease was obtained
from the Canadian Heart Health Survey.16 This survey
combines information from 10 provincial surveys conducted
between 1986 and 1992 that recorded anthropometric
measurements, blood pressure, plasma cholesterol, and
lipoproteins at clinic visits. 

The average risk profiles of Canadian men and women with and
without CVD were generated for the age groups 35 to 54, 55 to
64, and 65 to 74 years, and were used for the simulations. The
presence of CVD was defined as a self-report of previous heart
attack, stroke, or other heart disease. Subjects were excluded if
they had not fasted for at least 8 hours or if they had any
missing information on risk factors required by the model. The



mean values of cardiovascular risk factors among 35- to 74-year-
old Canadian men and women with and without CVD are
presented in Table 1. 

Table 1. Average Risk Factors Among 35- to 74-Year-Old Canadian Men
and Women With and Without Previous Cardiovascular Disease

Sample Size (n)

Men
without
CVD
3426

Men
with CVD

815

Women
without
CVD
3592

Women
with CVD

671

Smokers (%) 22.9% 18.7% 21.1% 18.7%
Total cholesterol
(mmol/L) 5.43 5.38 5.39 5.70

LDL cholesterol
(mmol/L) 3.44 3.39 3.26 3.59

HDL cholesterol
(mmol/L) 1.21 1.13 1.47 1.37

Systolic blood pressure
(mmHg) 128.4 135.1 123.7 130.7

Diastolic blood pressure
(mmHg) 81.2 81.1 76.7 77.9

Diabetes (%) 4.9% 12.1% 4.1% 11.9%

CVD: cardiovascular disease; LDL: low-density lipoprotein; HDL: high-
density lipoprotein.

Table 2. Effect of Exercise on Lipids in Men and Women 

Author N (n)* CVD Gender
HDL-

C LDL-C

Anderson et al.,
1995

219
(54)

No
Male and

female
+3% +2%

Baker et al., 1986 34 (20) No Male +24%? -11%
Binder et al., 1996 71 (23) No Female +2% -12%?
Blumenthal et al.,
1991

101
(93)

No Male -3% -3%

Blumenthal et al.,
1997

107
(34)

Yes
Male and

female
+5% -8%?

Duncan et al., 1991
102

No Female +4% -6%



(55)
Hellenius et al.,
1993

157
(39)

No Male +2% +2%

Katzel et al., 1995
170
(71)

No Male +4% -8%

LaRosa et al., 1982
223

(110)
Yes Male +2% -4%

Lindheim et al.,
1994

101
(25)

No Female -3% -15%?

Marti et al., 1990 61 (39) No Male +9% +2%
Stefanick et al.,
1998

177
(43)

No Female +3% -1%

Stefanick et al.,
1998

190
(47)

No Male +4% +1%

Stein et al., 19~ 49 (38) No Male +9% -10%
Williams et al.,
1994

130
(46)

No Male +8%? N/A

Wood et al., 1983 81 (48) No Male +3% -5%
Wood et al., 1988 131 (47 No Male +12%? -2%

CVD: cardiovascular disease; HDL-C: high-density lipoprotein cholesterol;
LDL-C: low-density lipoprotein cholesterol.
*N = entire sample (n = exercise group).
?Exercise group different from control, P < 0.05.

The Effects of Exercise Training on Cardiovascular Risk
Factors

We estimated the benefits of exercise training on blood lipid
levels using the results of randomized controlled trials lasting
between 3 and 12 months that were published in English
between 1980 and 1999. Exercise training was defined as
aerobic exercise performed at least 3 times per week for 30
minutes per session within 65% to 85% of an individual's
maximum heart rate. Table 2 lists studies fulfilling these
criteria.2-4, 17-29 For the current analysis, the impacts of exercise
training on LDL and HDL cholesterol were taken to be the



weighted averages (using the sample size of the exercise group)
of the observed percent changes in the exercise group compared
with the control group. The weighted changes were calculated
as a 4% decrease in LDL and a 5% increase in HDL. 

Associated decreases in blood pressure were taken from a critical
review by Arroll and Beaglehole1 of 22 articles evaluating
physical activity as a means of reducing blood pressure. The
average reduction in the better-designed studies was 6 to 7 mm
Hg for both systolic and diastolic blood pressure; therefore, we
conservatively chose a 6 mm Hg decrease in both systolic and
diastolic blood pressure. Although many studies show other
benefits associated with exercise on cardiovascular risk factors,
we did not include changes such as decreases in plasma glucose
values and reductions in glucose intolerance in this study.3,30 

Adherence
Studies have shown that adherence with exercise training is
approximately 50%1 year after the initiation of a supervised
program.31,32 With long-term exercise, the adherence drops to
approximately 30% to 40% at 5 years.33,34 

Estimating the Benefits of Exercise Training on
Cardiovascular Risk
The long-term benefits of exercise training are estimated using
the Cardiovascular Disease Life Expectancy Model by
forecasting the life expectancy of subjects under two scenarios
(with and without exercise training). 

For each of these scenarios, the model enters a cohort of patients
(n = 1,000) with a given set of risk factors. Each year, subjects
can either die of CVD, die of other causes, or survive with or
without experiencing a CVD event. Subjects surviving are aged
1 year and reenter the model the following year. This process
continues until all subjects have died or have reached 102 years
of age. At this point, the remaining subjects are assumed to die,



and mean life expectancy can be calculated by summing across
the total person-years of life enjoyed by the cohort and dividing
by the cohort size at entry into the model (i.e., 1,000). 

The benefits of exercise training on cardiovascular risk are
calculated as the years of life saved (YOLS) by exercise training
versus no exercise. 

Economic Evaluation
The Cardiovascular Disease Life Expectancy Model assigns
treatment costs to acute, nonsurgical manifestations of coronary
disease. Treatment costs for each CVD medical event include
the costs for hospitalization, physician fees, as well as outpatient
and emergency services when applicable. Determination of these
costs were from Canadian sources and have been described
previously.35 All costs were calculated on the basis of 1996
Canadian dollars and converted to US dollars at the 1996
exchange rate (US $1 = Canadian $1.364). 

A physician visit with a blood test as well as an exercise stress
test were included as first-year costs for all individuals as per the
American College of Sports Medicine recommendations.36

These costs are based on an average of Ontario and Quebec
health insurance plan fees from 1996. The cost for a physician
visit was calculated at $37.50 ($51.15 Canadian dollars), and
the cost of an exercise stress test, including both the professional
and technical fees, was $56.21. The cost of the blood tests,
including a full lipid profile and glucose level, was $18.23. The
cost of an exercise prescription by an exercise professional was
also included as a direct cost for all individuals in their first year.
The cost of the exercise prescription was estimated at $125 for a
90-minute initial evaluation and three 30-minute follow-up
visits. Overall, we estimated that the average evaluation would
cost $238.00. 

We evaluated the cost of two different types of exercise
programs that an individual might follow. The first option



consisted of a group supervised exercise class, which we
estimated in Canada would cost approximately $367/year ($500
Canadian dollars/ year), including suitable clothing and
footwear. The second exercise option was an unsupervised
walking program performed outdoors or in a local shopping
mall. The only cost associated with this second option was the
cost of proper clothing and footwear, which was estimated at
approximately $73/year. 

The supervised program consists of first-year costs of $605 (for
the initial assessment as well as the supervised group exercise
class) and an additional cost of $367 for each additional year
(program cost only). Adherence was estimated at 50% for the
first year, dropping to 30% for all remaining years. After the
first year, only the 50% of individuals who continue to exercise
paid the $367/year program cost. 

The unsupervised program has first-year costs of $311 (for the
initial evaluation and an unsupervised walking program) and
additional yearly costs of $73 from the second year on (program
costs only). Adherence was once again estimated at 50% for the
first year, dropping to 30% for all remaining years. We
conservatively assumed that subjects who stopped exercise
training stopped accruing benefits and that their risk factors
reverted back to their original values. 

Given the absence of clinical trial data proving mortality
benefits by treating cholesterol and blood pressure in the very
elderly, we conservatively assumed that benefits would stop at
age 75 years, whereas the cost of the exercise program would
continue until death.13 Because costs and benefits in the future
are not valued as highly as costs or benefits that may be realized
immediately, all future costs and years of life saved were
discounted at an annual rate of 3% to determine their current
value.37 

The incremental cost-effectiveness (CE) of an exercise training



program was calculated as the difference in costs between the
exercise program and no exercise, divided by the difference in
effectiveness, defined as years of life saved (YOLS): 

CE exercise - no exercise = (Cost

exercise - Cost no exercis) /
(Life expectancy exercise - Life
expectancy no exercise) 

To put the CE values in perspective, we used categorizations
summarized by the American College of Cardiology Bethesda
Conference. They classified CE values less than $20,000/YOLS
as highly cost-effective, between $20,000 and $40,000/YOLS
as relatively cost-effective, between $40,000 and $60,000 as
borderline, and greater than $60,000 as expensive.37 

Sensitivity Analysis
To handle the uncertainty of CE analyses, we performed
numerous sensitivity analyses. We performed analyses using
100% and 20% adherence rates, a 5% discount rate, double and
half the yearly cost of the supervised exercise program, and the
assumption that the impact of exercise training on CVD risk
would continue until death. 

Table 3. Estimated Lifetime Average Costs for an Average 35 to 54 Year
Old Man Without Cardiovascular Disease (CVD) Participating in an
Unsupervised Exercise Program*

No Exercise
Unsupervised

Exercise
(100% Adherence)

Cost of exercise program? $0 $2,999.73

Cost of fatal CVD events? $1,476.91 $1,386.11

Cost of non-fatal CVD events§ $5,815.21 $5,312.32

Cost of medical procedures|| $5,483.53 $4,622.82



Cost of medical follow-up# $21,733.92 $19,159.85
Total costs (undiscounted) $34,509.57 $33,480.81
Total costs (discounted at
3%/year) $13,416.97 $13,234.27

Net cost (savings) ($182.70)

*AIl costs are in 1996 us dollars.
? Cost of $311 for the first year and $73/year for the reminder of the average
LE.
? Sudden death, fatal MI, stroke death, and non-cardiovascular death.
§ Angina, coronary insufficiency, non-fatal MI, IIA, etc.
|| Angioplasty, bypass surgery, etc.
#Physician fees, tests, etc.

Results
Assuming 100% lifetime adherence, the benefits of exercise
training on blood lipids and blood pressure are forecasted to
result in 0.70 year of life saved (YOLS) for men without CVD
between 35 and 54 years of age. The YOLS are less for older
men and all women without CVD but greater for those with
CVD compared with their age- and sex-matched counterparts
without CVD. The YOLS are greatest for younger men with
CVO, with 1.18 year of life saved for men 35 to 54 years of
age. 

Lifetime costs broken down by source of expenditure are
represented in Table 3, using an unsupervised exercise program
for 35- to 54 year-old men without CVD as an example. These
costs vary depending on age-group, gender, disease status, and
type of exercise program. The discounted net cost (or cost
saving) is divided by the discounted average life expectancy to
determine the cost-effectiveness ratio. 

An unsupervised exercise program with 100% compliance
results in an increased life expectancy and a net savings in
healthcare costs for most men with and without CVD as well as
older women with and without CVD (Table 4). Even for



younger women withand without CVD, the cost/YOLS (in
1996 US dollars) is highly cost-effective at less than
$5,000/YOLS. This represents an ideal scenario in which
patients are medically cleared to exercise, taught how to do so
safely, and are sufficiently motivated to continue on their own. 

A more expensive supervised program is highly cost-effective
(< $20,000/YOLS) for all men and older women (55-74 years)
with CVD, as well as men without CVD between 55 and 64
years of age (Table 4). It is relatively cost-effective (between
$20,000 and $40,000/YOLS) for the remaining men without
CVD and younger women with CVD. Given our conservative
underlying assumptions, a supervised program for women
without CVD appears to be borderline cost-effective or
expensive (> $40,000/YOLS) even with 100% adherence. 

We determined more realistic adherence rates of 50% for the
first year and 30% for all remaining years.3l-34 In Table 5, we
show the results of both unsupervised and supervised exercise
programs using these adherence rates. Unsupervised exercise is
highly cost-effective (< $12,000/YOLS) for all individuals with
and without CVD (Table 5). Supervised exercise is highly cost-
effective (< $20,000/YOLS) for all men with CVD and women
with CVD between 55 and 64 years of age. It is relatively cost-
effective ($20,000$40,000/YOLS) for younger men without
CVD andolder women with CVD and is borderline or
expensive (> $40,000/YOLS) for all others

Table 4. Cost-Effectiveness of Exercise Training (100% Adherence)

Age
(years)

Men
Unsupervised
cost/YOLS*

Men
Supervised
cost/YOLS*

Women
Unsupervised

cost/YOLS

Women
Supervised
cost/YOLS

Without
CVD 35-54 ($645) $22,566 $4,915 $42,296

55-64 ($2,517) $15,015 ($1,583) $49,353
65-74 ($1,237) $20,544 ($1,367) $60,283



With CVD 35-54 $356 $10,783 $3,154 $34,677
55-64 ($912) $5,871 ($2,464) $8,084
65-74 ($777) $9,034 ($2,484) $12,839

YOLS: year of life saved; CVD: cartiovascular disease.
*All cost/YOLS values are in 1996 US dollars.
Values in parenthesis represent net cost savings per YOLS.

Table 5. Cost-Effectiveness of Exercise Training*

Age
(years)

Men
Unsupervised
cost/YOLS*

Men
Supervised
cost/YOLS

Women
Unsupervised

cost/YOLS

Women
Supervised
cost/YOLS

Without
CVD 35-54 $2,083 $28,377 $9,135 $51,281

55-64 $345 $21,131 $6,112 $65,765
65-74 $3,493 $30,704 $11,191 $87,166

With CVD 35-54 $1,734 $13,719 $6,765 $42,367
55-64 $341 $8,562 ($634) $12,015
65-74 $1,723 $14,464 $965 $20,307

YOLS: year of life saved; CVD: cardiovascular disease.
*First year: 50% adherence; all other years: 30% adherence.
? AII cost/YOLS values are in 1996 US dollars.
Values in parentheses represent net cost savings per YOLS.

The results of our sensitivity analyses for men with CVD
participating in supervised exercise are shown in Figure 1.
When the discount rate is raised from 3% to 5%, supervised
exercise training in men with CVD becomes less cost-effective,
increasing by 7% to 30%. The increase is largest in the
youngest age group. Similar but slightly larger increases are
seen in women with CVD (9% to 41%), men without CVD
(11% to 46%), and women without CVD (12% to 43%).
Accordingly, higher discount rates reduce the cost savings of
preventing CVD events in the future. 

When the benefits of risk factor modification were extended
until death, the cost-effectiveness improved substantially (Figure



1). For men with CVD participating in supervised exercise, the
cost-effectiveness ratios decreased by 21% to 59%, with the
largest decrease occurring in the oldest age-group. Even larger
improvements are seen in women with CVD (36% to 75%),
men without CVD (38% to 80%), and women without CVD
(49% to 92%). In women without CVD, 65 to 74 years of age,
the cost-effectiveness drops from an expensive $87,166/YOLS
to a highly cost-effective $7,095/YOLS, underscoring the
importance of this assumption among older individuals.



Figure1. Sensitivity analyses for men
with cardiovascular disease in a
supervised exercise program. Y axis
represents cost/year of life saved in 1996
in 1996 US dollars. Filled circles
represent the baseline analysis for
supervised exercise (50% first-year
adherence, 30% long-term adherence,
3% discounting; benefits stop at age 75,
$605 first-year cost, $367 cost for each
additional year). Open circles represent
benefits continuing until death. Filled
squares represent 20% adherence. Open
squares represent 5% discounting. Open
triangles represent double the exercise
program cost. Closed triangles represent
half the exercise program cost.

Compared with an average
adherence rate of 50% for the first
year and 30% long-term
adherence, when we evaluate an
adherence rate of 20%,
supervised exercise becomes less
cost-effective (Figure 1). In
men with CVD, a
supervised exercise
program will have CE
ratios that increase by 10%
to 19%, affecting the
highest age-group the most.
Similar changes are
observed for women with
CVD, as well as men and
women without CVD
(between 8% and 18%). 

When we doubled the cost
of the yearly supervised
exercise program,
supervised exercise became
far less cost-effective,
increasing between 109%
and 132% (Figure 1).
When we halved the cost of

the yearly supervised exercise program, the CE became much
more favorable, with decreases between 51% and 66%. 

Discussion
These analyses suggest that exercise training as a primary and
secondary prevention intervention for cardiovascular disease can
be cost-effective providing that adherence is adequate. With
optimal adherence of 100%, an unsupervised exercise program
can actually save lives and money across a wide range of



individuals. A more expensive supervised program is also
considered highly cost-effective for most individuals with CVD.

Unfortunately, adherence with exercise, as with most treatment
modalities, is not perfect. The literature shows that a realistic
adherence rate for exercise training is 50% after 1 year and 30%
after 5 years.31-34 Incorporating these estimates into our
analyses, some form of exercise training is still highly cost-
effective for all individuals (Table 5). For men with CVD, super-
vised and urisupervised exercise are both highly cost-effective.
For men without CVD, supervised exercise is borderline cost-
effective; however, unsupervised exer-cise remains highly cost-
effective. Because of the lower risk of mortality for most men
without CVD compared with those with disease, an
unsupervised exercise program should be sufflciently safe for
most men without CVD who have proper medical clearance.

The benefits of exercise training on life expectancy for women
are less than that for their age- and disease-matched male
counterparts. This results in CE ratios that are substantially
higher. The CE of supervised exercise is only cost-effective for
women 55 to 74 years of age with CVD, whereas unsupervised
exercise is highly cost-effective for all women with CVD and
younger women without CVD (Table 5). 

The CE values we estimated for individuals with CVD in a
supervised exercise training program are slightly less than what
has been reported in the literature for cardiac rehabilitation
programs consisting primarily of exercise. In a group of
individuals with CVD (88% men; average age, 52.9 years), a
CE analysis of a cardiac rehabilitation program using primary
data was found to be $21,800 /YOLS.7 Our results for men
without CVD in an unsupervised exercise program were also
slightly less than what has been published previously. A CE
analysis using primary calculations found that the direct cost of
a jogging program for 30-year-old men who had a 50%



decrease in CHD death attributable to the jogging were
estimated at $3,433/YOLS.12

The forecasted benefits of exercise training occur despite the use
of conservative assumptions. We made four assumptions that
could potentially affect benefits and costs. First, we considered
only the effect of exercise on lipids and blood pressure and did
not consider the other benefits such as managing and preventing
noninsulin-dependent diabetes mellitus,5,38,39 reducing body
fat,40, or the 50% reduction in coronary mortality that is
observed even after adjusting for all other risk factors.6 These
are all factors that would improve the YOLS and in turn
improve the cost-effectiveness values. 

Second, the higher cost-effectiveness values for older
individuals reflect the assumption that the benefits of exercise
stop at age 75 years, whereas the costs continue until death. In
one sensitivity analysis, we extended the benefits until death and
showed that the cost-effectiveness values improved by at least
21% and by as much as 92% for older women. When benefits
continued until death, the CE values for the older agegroups are
similar or better than those for younger individuals. 

Third, we did not consider the benefits of exercise training on
quality of life. This is an important issue because for many
individuals, exercise improves quality of life,41 whereas other
treatment modalities such as diet or medications are neutral or
sometimes even associated with a decrease in quality of life.42-44

For example, Hatziandreu et al.12 estimated the direct
cost/YOLS of a jogging program at $3,433, whereas the cost-
effectiveness in terms of quality-adjusted years of life saved was
only $1,395. 

Finally, we did not consider potential cost savings associated
with non-CVD events that would result from exercise training.
Nor did we consider the indirect costs of exercise training (e.g.,

8
8


earlier return to work).8 These cost savings would further
improve the cost-effectiveness ratios. 

Another important issue is that we did not adjust for differences
in US versus Canadian healthcare costs. Given the
Canadian/American exchange rate (1 US dollar = 1.364
Canadian dollars in 1996) and generally lower costs for health
services in Canada, one would expect that the costs of health
screening tests for exercise training (stress test, physician visit,
and blood tests) and the cost savings of reducing cardiovascular
events would both be higher in the United States than in
Canada. Whether this substantially alters the results presented
herein remains to be determined. Nonetheless, other studies
using exclusively US costs for prevention and treatment of
CVD with exercise have shown similar results.7,12

The CE of exercise training is comparable to that for other
prevention strategies. The most consistent and cost-effective
CVD prevention strategies are smoking cessation programs. A
program consisting of physician counseling for male and female
smokers 40 to 45 years of age had a 2.7% success rate and a
10% relapse. It cost approximately $1,300 to $1,850 /YOLS in
men and $2,300 to $3,900/YOLS in women.45 In a study
evaluating smoking cessation in individuals after an acute
myocardial infarction, a nurse-managed program had a cost-
effectiveness of $220/YOLS based on a quit rate of 26/100
more than controls. Even with a quit rate of 3/1,000, the cost-
effectiveness was still less than $20,000/YOLS.46

Exercise training is at least as cost-effective as lipid-lowering
and hypertension medications. The cost-effectiveness of
simvastatin for men and women 35 to 70 years of age at various
cholesterol levels before treatment ranged from $3,800/YOLS
for 70-year-old men with 8 mmol/L cholesterol to
$27,400/YOLS for 35-year-old women with 5.5 mmol/L
cholesterol (1995 US dollars).47 Edelson et al.48 estimated the



antihypertensive and total cholesterol effects of various
antihypertensive regimens for individuals 35 to 64 years of age
without CVD and found the cost per YOLS in 1987 US dollars
to be $10,900 for propranolol hydrochloride; $16,400 for
hydrochlorothiazide; $31,600 for nifedipine; $61,900 for
prazosin hydrochloride; and $72,100 for captopril.48 These
analyses also assumed 100% compliance with medication. 

In conclusion, unsupervised exercise training appears to be an
extremely efficient use of resources. A basic unsupervised
walking program is highly costeffective across all age-groups
and for both genders, even with a long-term compliance rate of
only 30%. Supervised exercise is highly cost-effective for all
men with CVD and women with CVD between 55 and 64
years of age. It is relatively cost-effective for men without CVD
and older women with CVD. It is either borderline or expensive
for women without CVD and younger women with CVD.
Given the relatively few risks and the many benefits, some form
of exercise training (either supervised or unsupervised) can be
cost-effective for everyone. If long-term compliance can be
improved, we may even save lives and money. 
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