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The economic burden of prostate cancer is substantial and growing.
The diagnosis of new cases has been increasing at an exponential rate
since 1990, largely as the result of increased use of prostate-specific

antigen (PSA) testing for screening.1 Demographic trends in the next 20 years
will exacerbate the effects of changing disease epidemiology by increasing the
population of older men at risk for prostate cancer. Statistics Canada projec-
tions indicate that the population of men over age 40 will increase from 5.7
million in 1995 to 9 million in 2016, an increase of 57%.2 New diagnostic and
therapeutic procedures — testing for total PSA and free PSA, nerve-sparing
radical prostatectomy, cryotherapy, gene therapy and others — continue to be
developed and widely used. These will inevitably put additional demands on
our health care resources.

Health care needs are unlimited, whereas resources are finite. Public expen-
ditures on health care have to compete with other societal priorities such as
education, the environment, defence and infrastructure. Even in relatively
wealthy, developed countries, scarcity is the defining characteristic of resource
allocation problems. Economic studies are playing an increasing role in help-
ing both clinicians and the institutions that fund and provide health care to
evaluate resource allocation challenges in a rational, evidence-based manner.

Defining and estimating the cost of disease

The economic burden of any disease can be defined in terms of the direct
and indirect costs incurred by patients and society as a whole. The direct costs
reflect the value of goods and services for health care or resources that could
have been used for other purposes in the absence of illness.3 These include the
costs of care provided by physicians and other health care professionals, care
provided in hospitals and other health care institutions, drugs, laboratory ser-
vices and research. The indirect costs represent the reduced productivity asso-
ciated with lost or impaired ability to work because of illness and the loss of
economic productivity because of premature death. Thus, we can distinguish
between morbidity costs and mortality costs. Indirect costs are more elusive
than direct costs, because economic valuation of life in sickness and in health is
beset by methodologic and measurement difficulties.

There are 2 main approaches to estimating indirect costs: the human capital
method and the willingness-to-pay approach. The first evaluates productivity
lost because of disability or premature death, on the basis of lost earnings.4–7
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Conversely, the willingness-to-pay approach considers the
amount people are willing to pay to reduce the risk of ill-
ness or death.4–6,8 In most instances, willingness-to-pay es-
timates are higher than those based on foregone earnings.
The human capital approach, although widely used be-
cause of the availability of reliable statistics on individual
income and earnings, is often criticized because it tends to
discriminate against economically disadvantaged people
and groups with lower rates of participation in the labour
force, such as women, young people, those with disabili-
ties and elderly people.

Direct costs of prostate cancer

Because prostate cancer develops slowly and affects
men in the later stages of their lives, one might expect
most prostate cancer costs to be associated with direct
health care expenditures (related to detection, initial and
follow-up treatments, and treatments of complications
due to these interventions) rather than the indirect costs
associated with illness and death. According to Health
Canada estimates,3 of the $72 billion in total direct costs
for all diseases in 1993, direct costs for all forms of cancer
amounted to $3.2 billion, and of this amount, more than
three-quarters was spent on hospital care alone; physician
fees, drugs and research accounted for much smaller pro-
portions of the total (Fig. 1).

Unfortunately, no Canadian data are available on the
direct costs of prostate cancer. However, in The Nether-
lands, prostate cancer accounted for 5% to 6% of direct
health care costs for all cancers in 1988.9 In Sweden these
costs have been estimated at 5.8% of the total costs for all
tumours.10 If a similar percentage is assumed for Canada,
the direct costs of treating prostate cancer in this country
could be estimated at $193 million. This seems relatively
small in relation to other diseases (Table 1).

In Sweden the average cost per patient from diagnosis
until death was estimated at $12 400 (in 1985 US

dollars).10 Approximately 25% of total costs for medical
care were incurred during the first year after diagnosis.
Hospital costs were responsible for the largest share of the
total (72%), whereas drugs accounted for approximately
15% of the total. A Norwegian study demonstrated sub-
stantial requirements for treatment and care from diagno-
sis until death, even among patients treated conservatively
(i.e., with noncurative intent).11 For instance, 49% of the
patients reported complications requiring admission to
hospital, 66% required various prostatic surgical proce-
dures, and 76% needed androgen ablation. Palliative irra-
diation was given to 16% of the patients, and half received
analgesics regularly.

In the United States the cost of treatments for local-
ized prostate cancer was estimated at $10 000 to $20 000
per patient; estimates for treatment of advanced disease
ranged from $30 000 to $100 000 per patient.12 In an
analysis of data from a health maintenance organization,
the costs of initial care — within the first 6 months after
diagnosis — were estimated at $1500 per month (in 1992
US dollars) among men 65 to 79 years old.13 Surprisingly,
the costs of initial care did not vary much with stage of
disease or coexisting conditions but did decrease with age
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Fig. 1: Total direct costs for all diseases in 1993 and breakdown of cancer costs by category.
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Type of expenditure

All diseases
($3.2 billion)
All cancers

($72 billion)

All cancers 3 222

Coronary heart disease

Birth defects 305
Diabetes 577
Infectious and parasitic diseases 787
Stroke 1 445 (2.0)

(1.1)

Disease or condition
Estimated cost, 

$ (and %)

(0.8)
(0.4)
(4.5)

Prostate cancer† 193
(0.5)
(0.3)

Breast and female genital cancers 329

2 075 (2.9)
All diseases 71 743 (100)

*Source: Moore and associates.3

†Estimate is based on the assumption that 6% of direct costs for all cancers is attrib-
utable to prostate cancer.

Table 1: Direct costs of selected diseases in Canada, 1993*



to $1100 per month for those over 80. The mean cost of
continuing care was estimated at $500 per month. The
cost of terminal care — care during the last 6 months of
life — increased substantially, to over $2700 per month,
depending on the stage of the cancer, the patient’s age and
the extent of coexisting conditions. In a Canadian study of
patients with end-stage prostate cancer, the monthly cost
of total medical care for those treated with strontium-89
(excluding the initial costs of the strontium) was estimated
at $1404 per patient (in 1989 Canadian dollars).14

Although these studies provide estimates of the direct
costs of prostate cancer, the data may be rapidly becoming
dated. Patterns of care for prostate cancer changed dra-
matically between 1984 and 1990.15 Among patients in
whom prostate cancer had been newly diagnosed, use of
PSA testing increased from 5% in 1984 to 66% in 1990,
and the use of transrectal ultrasonography rose from less
than 1% to 20% during this time. Use of CT and MRI
also increased in this patient group, from 20% to 34%
and from 2% to 5% respectively, between 1984 and 1990.
Overall, the use of diagnostic tests increased, whereas the
proportion of abnormal findings did not. Use of radical
prostatectomy as the initial treatment increased from 9%
of patients in 1984 to 24% in 1990; the use of radiation
therapy remained unchanged. On the other hand, the
proportion of patients in whom cancer had been newly di-
agnosed and who were receiving no initial treatment de-
clined from 36% in 1984 to 29% in 1990.15,16 These
trends have contributed significantly to the increases in
the costs of prostate cancer treatment.

In Canada there is little information on the changing
patterns of prostate cancer care compatible with the data
from the United States. However, some fragmented
provincial data are available. For example, in Saskatchewan
the use of PSA testing increased from 100 tests per month
in 1990 to more than 4000 in 1994.17 Concordantly, the
number of prostate biopsies increased substantially over
the same period. However, prostate cancer was diagnosed
in only 35% of the men with abnormal PSA levels (greater
than 10 ng/mL) who underwent biopsy. The use of PSA
testing also increased exponentially in Ontario18 and else-
where in Canada between 1988 and 1996.

In Ontario the annual number of radical prostatectomy
procedures among men over 49 years of age increased
from 239 in 1989 to 1081 in 1994.19 The largest increases
were among men 50–64 years of age. The hospital admis-
sion costs associated with radical prostatectomy and or-
chidectomy in Canada have recently been calculated (by
S.A.G. and colleagues, using methodology of the Cana-
dian Institute for Health Information20) (Table 2). The
physician fees associated with these hospital admissions
have been estimated on the basis of the mean of the On-
tario and Quebec reimbursement schedules.21–23 The hos-

pital cost of radical prostatectomy has been estimated at
$6825 and the associated physician fees at $1442. Accord-
ingly, the increase in the number of radical prostatec-
tomies performed between 1989 and 1994 in Ontario
alone might have resulted in $7 million in additional ex-
penditures.

Prostate cancer is a disease that evolves over a relatively
long period. Hence, the costs of follow-up treatment may
be particularly important. For example, in the United
States the 5-year cumulative incidence of additional can-
cer treatment after radical prostatectomy was recently es-
timated at 35%.24 Even for patients with pathologically
organ-confined cancer, the 5-year cumulative incidence
was 24%. Thus, the costs of follow-up treatments, even
for cancers that are clinically insignificant at diagnosis,
may be substantial.

The costs of treating complications arising from initial
treatment could be significant as well. For example, serious
cardiopulmonary complications requiring admission to
hospital occurred in 7% of men aged 75–79 years after
radical prostatectomy.25 These morbidity rates increased to
10% for those aged 80 and over. In a review of treatments
for localized prostate cancer,26 average mortality rates due
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External-beam
radiotherapy† —‡

Endocrine therapy
(orchidectomy) 1.0

Treatment of
complications after
initial therapy
Bowel or rectal surgical

injury 12.2
Urethral stricture 1.0 512

10 030

Type of hospital care

Mean 
length of
stay, d

1105

4860

Initial therapy
6825Radical prostatectomy 7.7

Hospital
charges

Costs, $

842
10 788

329
758

585

400

1442

Physician
fees

1 689

Table 2: Mean hospital costs and length of stay for patients with
prostate cancer*

5 260

8 267

Total

Implantation of urinary
sphincter 1.0 4 649 530 5 179

Penile prosthesis 1.0 4 649 391 5 041
Cardiopulmonary

complications 7.4 5 565 376 5 941
Vascular complications 7.4 4 079 317 4 396
Radiation-related

complications

Hematuria 3.3 2 018 178 2 196
Proctitis or rectal stricture 1.0 695 271 966
Diarrhea 4.0 2 627 200 2 827

*Source: S.A. Grover and colleagues (unpublished data), except as noted otherwise. Costs are
in 1996 Canadian dollars.
†Source: reference 37.
‡This type of therapy is provided mainly on an outpatient basis in hospital clinics.

Cystitis 5.4 3 098 246 3 345



to radical prostatectomy and external-beam radiation ther-
apy were estimated at 1.1% and 0.2% respectively. The
probability of becoming incontinent after surgery or radia-
tion was estimated at 27% and 6% respectively. The
prevalence of complete incontinence was estimated at 7%
for patients who had undergone surgery and over 1% for
those who had undergone radiation therapy. Impotence
was estimated to occur in 85% of patients who had under-
gone surgery and 41% of those who had undergone radia-
tion therapy. Canadian hospital
admission costs for treating
complications arising from the
initial surgery or radiation ther-
apy have also been calculated
(Table 2). Clearly these costs are
important.

There are at present no Can-
adian estimates of the total ex-
penditures on drugs associated
with the treatment of prostate
cancer. However, of the total
$234 million spent on drug ex-
penditures for all forms of can-
cer in 1993, 26% ($60 million)
was spent on breast and female
genital cancers.3 Given the com-
parable prevalence of prostate
cancer and the common use of
androgen blockade, one might
expect substantial drug costs for
prostate cancer as well. More-
over, these costs are rising and
will continue to increase with greater numbers of patients.

For example, according to data from the Ontario Drug
Benefit (ODB) Program,27 total drug expenditures for
prostate cancer treatments among men over 64 years of
age increased from $0.2 million in 1985 to over $15 mil-
lion in 1992 (a 70-fold increase). Over the same period,
the ODB Program costs for all drugs increased from $212
million to $646 million (a 3-fold increase).28 The number
of cases of prostate cancer diagnosed annually increased
from 2795 in 1985 to 8376 in 1992, and the estimated an-
nual drug cost per cancer patient increased from $77 in
1985 to $1838 in 1992 (a 24-fold increase).27 At the same
time, the ODB Program costs per patient for all drugs in-
creased from $221 to $530 (a 2-fold increase).28

Although some of the cost increase for prostate cancer
drugs was a result of more cases and increased charges for
individual drugs, the majority was due to the use of new
drugs. In 1985 most patients were treated with the rela-
tively inexpensive conjugated estrogen diethylstilbestrol,
which had become less popular by 1990 because of its car-
diovascular side effects.

Indirect costs of prostate cancer

At present there are few data on which to base esti-
mates of the costs of disability and premature death
caused by prostate cancer in Canada. For all forms of can-
cer, these costs were calculated at $9.8 billion in 1993.3

More than $8.8 billion (90%) of this amount was due to
the indirect costs associated with premature death.
Prostate cancer is responsible for 3.8% of all potential

years of life lost.29 One might,
therefore, be tempted to esti-
mate the indirect costs of
prostate cancer due to prema-
ture death at $334 million in
terms of lost productivity, but
such a calculation would be
crude at best.30

Productivity losses have been
calculated according to the hu-
man capital approach used by
Health Canada;3 this calculation
incorporates the value of labour
income lost and the replacement
value of unpaid work. Most
prostate cancer occurs in men
aged 70 years and over. Only
15% of Canadians at age 70 are
active in the labour force; this
proportion drops to 10% at age
75 and to 7% at age 80.31 At
these ages most income is de-
rived from government transfers

(public pensions) and accumulated private funds (private
pensions and investments). Therefore, the indirect costs of
prostate cancer due to premature death estimated by the
human capital method may well be less than the $334 mil-
lion mentioned above. Unfortunately, there are no re-
ported analyses specifically calculating the indirect costs of
prostate cancer.

Cost of illness and cost-effectiveness

Why is it important to know the economic burden as-
sociated with a given disease? How is this information
useful and to whom?

First, cost-of-illness studies allow us to identify, in a
broad sense, categories of heavy resource use. They also
identify stakeholders in health policy decisions (e.g., phar-
maceutical companies and provincial ministries of health)
and the relative size of their stakes. Perhaps the most use-
ful role is to facilitate planning for future health care ex-
penditures. It is worth noting, however, that some econo-
mists view cost-of-illness studies with suspicion, as they
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Teaching points

• The economic burden of prostate can-
cer is substantial, and, as the so-called
baby boomers enter their 50s and 60s,
the population of men at risk for
prostate cancer will increase rapidly.

• The economic burden of any disease
is the sum of the direct and indirect
costs to both patients and society.

• Direct costs are costs of care provided
by physicians and other health care
professionals, care provided in hospi-
tals and other health care institutions,
drugs, laboratory services and research.

• Indirect costs represent the reduced
productivity associated with inability
to work because of illness and the loss
of economic productivity because of
premature death.



are often used by various interest groups to increase
awareness of a specific intervention or disease.32–34

What cost-of-illness studies cannot do is show whether
more resources should be devoted to the particular health
care intervention or the trade-offs involved in choosing
between interventions. Simply revealing that prostate
cancer costs X dollars is insufficient to indicate whether
we should be spending more on prostate cancer research
or on new and exciting treat-
ment Y. Such decisions require
cost-effectiveness analyses or
economic evaluation.

Economic evaluation helps
guide decision-making by out-
lining the relation between re-
source consumption and the
health outputs of a given pro-
gram; it provides an assessment
of “value for money” or the
economic efficiency of an inter-
vention, given limited re-
sources.35 Cost-effectiveness
studies ask the following ques-
tions: What are the alternatives
to treatment Y? How effective
are they? How much do they
cost? If Y is more effective, is
the gain in effectiveness worth
the additional cost? Cost-effec-
tiveness studies never provide a
definitive answer to these ques-
tions, because they inevitably
involve questions of values and ethics. However, they do
provide a framework to guide decision-making and a
starting point for discussion.

Cost-effectiveness studies

Within the last 10 years, an increasing number of stud-
ies evaluating the cost-effectiveness of prostate cancer
screening, diagnosis and treatment modalities have been
published. For example, at least 6 studies have evaluated
the role of PSA screening.36–41 All of the studies that mea-
sured costs suggested that net costs would increase as a re-
sult of screening. Four of the 6 suggested that the harmful
consequences of screening might offset the potential
health benefits associated with early detection.36–38,41 Two
studies suggested that PSA screening might be “cost ef-
fective” or economically attractive.39,40 The heterogeneity
of these results is accounted for by differences in methods,
lack of high-quality data describing costs and the quality-
of-life effects of screening, and, in particular, the lack of
data from randomized controlled trials characterizing the

effects of screening or treatment on death from cancer.
Until such data are published, the cost-effectiveness of
PSA screening will be highly speculative.

In addition to research on screening, studies are now be-
ing published that evaluate the cost-effectiveness of the en-
tire diagnostic and treatment cascade. Such studies consider
the role of second opinion pathological review,42 less inva-
sive43 or less expensive44,45 staging strategies, early discharge

after radical prostatectomy,46 the
use of flutamide47,48 and the use of
palliative chemotherapy for end-
stage disease.49

Future economic trends

Health care expenditures on
prostate cancer are likely to rise
in the near future. Even if inci-
dence rates were to remain at
their present level, the aging of
the population will increase the
prevalence of prostate cancer
over the next 20 years. Cost-of-
illness studies will help to fore-
cast future health care expendi-
tures. Cost-effectiveness studies
will determine whether in-
creased spending on early
screening, staging, and curative
or palliative interventions can be
offset by either cost savings or
sufficient health benefit (e.g.,

cancers cured, lives saved or painful metastatic disease
prevented) to warrant additional expenditures. To answer
these questions, all relevant costs must be accounted for
and the clinical evidence of the effectiveness of various
prostate cancer treatments must be demonstrated.

Major gaps in scientific knowledge remain as barriers
to good economic analyses. The largest of these is the
absence of results of randomized controlled trials evalu-
ating the efficacy of alternative screening, staging and
treatment interventions. Such trials are under way in
the United States and Europe and are planned for
Canada. In addition, quality-of-life effects of treatment
and screening are not well understood, although evi-
dence is slowly accumulating. Little is known about the
utilization patterns of health care services by Canadian
urologists and other physicians in the treatment of
prostate cancer. Finally, information on outcomes ac-
cording to age, stage and grade of cancer, and treatment
modalities, although difficult to collect, will prove es-
sential in projecting future health care requirements.
Better quality data will put future cost-of-illness studies
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Teaching points

• Cost-of-illness studies allow us to iden-
tify general categories of heavy re-
source use.

• Cost-effectiveness studies can guide
health care decisions by estimating the
relation between resource use and the
health outputs of a given program;
they provide an assessment of “value
for money.”

• As the economic burden of prostate
cancer rises over the coming decades,
cost-of-illness estimates will allow us to
forecast future health care expenditures,
and cost-effectiveness studies will show
us whether increased spending on early
screening, staging, and curative or pal-
liative interventions can be offset by ei-
ther savings or health benefits.



and, in particular, cost-effectiveness analyses, on a much
firmer foundation.

We thank our research assistants Daniel Roth and Annie
Bérubé.
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