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Prostate cancer: 4. Screening

François Meyer,*†‡ MD, DSc; Yves Fradet,†§ MD

The case
A health-conscious 62-year-old man with a recent history of angina is in
his general practitioner’s office for a scheduled follow-up visit. While va-
cationing in the United States, he heard about a new test for prostate can-
cer and wonders if he should have one. His search for information at the
library and on the World Wide Web has left him perplexed. He stopped
smoking recently, feels well and has no urinary symptoms. His wife, who
undergoes mammography regularly, is encouraging him to have the test.
He is now seeking his physician’s advice.

Physicians’ opinions differ on the meaning of the word “screening.” To
clarify our discussion here, we are adopting Morrison’s definition,1 in
which the setting and circumstances of testing are irrelevant:

Screening for disease control can be defined as the examination of asymptomatic peo-
ple in order to classify them as likely, or unlikely, to have the disease that is the object
of screening.

Others distinguish screening from case finding.2 For them, “screening” ap-
plies only when people are invited to participate in mass testing programs or to
visit their physician’s office for an annual checkup or periodic health examina-
tion, whereas “case finding” refers to screening tests administered to patients
who are consulting the physician for unrelated illnesses or problems. In the
context of the Canadian health care system, such a distinction is confusing, be-
cause there are very few organized mass screening programs and annual check-
ups are no longer recommended.3 Therefore, screening is usually done in the
physician’s office during a visit for unrelated reasons, and in most instances, the
terms “case finding” and “screening” represent the same reality.

In Canada decisions on screening are generally made in the physician’s of-
fice. Proposing a test for screening carries a greater ethical responsibility for
the physician than requesting the same test for the diagnostic investigation
of symptoms. In screening, the physician initiates the process and bears the
responsibility that benefit will follow. Clinicians should be prepared to dis-
cuss this issue with their patients, to share uncertainties with them, to listen
to their concerns and preferences and to provide individual counselling.

Evaluation of screening tests

Since the early 1990s, when the prostate-specific antigen (PSA) test became
available, screening for prostate cancer has received considerable attention
from the medical profession and the public. The PSA test is attractive because
of its simplicity, objectivity, reproducibility, lack of invasiveness and relatively
low cost. Its cancer detection capability is superior to that of the digital rectal
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examination (DRE),4 which has commonly been recom-
mended for the early detection of prostate cancer.

In 1994 the US Food and Drug Administration ap-
proved the use of the PSA test in conjunction with DRE
as an aid in detecting prostate cancer. Although no Can-
adian medical organization has come out in favour of
screening for prostate cancer,5 such screening is widely
advocated in the United States, especially by the Ameri-
can College of Radiology, the American Urological As-
sociation and the American Cancer Society. All of these
organizations recommend the combined use of PSA and
DRE for screening for prostate cancer. Men with a PSA
level over 4 ng/mL, a DRE that raises suspicions of
prostate cancer (or both) undergo further examination
by transrectal ultrasonography (TRUS) and biopsy. This
screening strategy has been used in several programs6,7

and is being evaluated in the prostate, lung, colorectal
and ovarian (PLCO) cancer screening trial of the US
National Cancer Institute.8

To estimate the sensitivity and specificity of the combi-
nation of PSA testing and DRE, we obtained data from
the American Cancer Society’s National Prostate Cancer
Detection Project4 and the European Randomized Study
of Screening for Prostate Cancer,9 in which every partici-
pant also undergoes TRUS (Table 1). For comparison, we
abstracted similar data for 50- to 59-year-old women, who
were chosen at random for screening by both mammog-
raphy and physical examination in the Canadian National
Breast Screening Study10 (Table 2).

The data in Tables 1 and 2 were used to estimate the
validity of the screening tests for prostate and breast
cancer (Table 3). Sensitivity is the ratio of the number of
people with a positive test result to the total number of
people with the disease in the screened population. For
prostate cancer, for the data in Table 1, this ratio is
197/226. It is difficult to identify with certainty all cases
of cancer present at the time of screening, including
those missed by the test. Different methods, based on
different assumptions, have been proposed to resolve
this problem. For prostate cancer, we considered all can-

cers found by biopsy in men with abnormal PSA, DRE
or TRUS results as cancers present at the time of
screening. For breast cancer, we considered all cancers
identified in women with a positive test result plus inter-
val cancers diagnosed in the following year as cancers
present at the time of screening. The estimated sensitiv-
ity of screening for prostate cancer with PSA testing and
DRE was 87.2%, whereas that for screening for breast
cancer with mammography and physical examination
was 90.4%.

The specificity of screening is the ratio of the number
of people free of the disease who have a negative test re-
sult to the total number of people free of the disease in
the screened population (in Table 1, 5828/6997). For the
data presented in Tables 1 and 2, specificity was the same
for prostate cancer (83.3%) and breast cancer (83.5%).

Thus, the estimated sensitivity and specificity of the
combined screening tests for prostate cancer are similar
to those of the most sensitive screening strategy for
breast cancer. For both cancer sites, these measures are
based on healthy asymptomatic subjects responding to
an invitation to participate in a screening study.

Evaluation of screening programs

The predictive value of a positive test result is an im-
portant measure that is usually considered in the evalua-
tion of a screening program. It is defined as the ratio of
the number of people with a positive test result who have
the disease to the total number of people with a positive
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Prevalence of cancer, % 3.1
Predictive value of a

positive test result, % 14.4

Prostate
cancer

Sensitivity, % 87.2

4.2

0.8

Specificity, % 83.3
17.1
83.5

Positive test results, % 18.9

90.4

Breast 
cancer

Table 3: Validity measures of screening tests for
prostate and breast cancer

Total 157

*A positive test result corresponds to a suspicious finding by mam-
mography, physical examination or both. 
†Women with a false-negative screening test result are those in
whom breast cancer was discovered during the first year of follow-
up (interval cancers).

Breast cancer

Test result Present

19554

Positive* 142
16324
3230

Negative 15†

Absent

19711
16339
3372

Total

Table 2: Outcome of initial screening for breast
cancer by mammography and physical exami-
nation in 19 711 women 50–59 years of age10

Total 226

*A positive test result corresponds to a PSA level of more than 4 ng/mL,
a suspicious DRE result or both. 
†Men with a false-negative screening test result are those in whom
prostate cancer was discovered by biopsy after transurethral ultra-
sonography yielded abnormal findings.

Prostate cancer

Test result Present

6997

Positive* 197
5828
1169

Negative 29†

Absent

7223
5857
1366

Total

Table 1: Outcome of initial screening for
prostate cancer by prostate-specific antigen
(PSA) testing and digital rectal examination
(DRE) in 7223 men 55–74 years of age4,9



test result (in Table 1, 197/1366). The predictive value of
a positive test result is influenced by the sensitivity and the
specificity of the screening test and by the prevalence of
the disease at the detectable preclinical phase in the
screened population. The prevalence of cancer at the de-
tectable preclinical phase is much higher for prostate can-
cer than for breast cancer (3.1%
v. 0.8%), as is the predictive
value of a positive test result
(14.4% v. 4.2%). The propor-
tion of test results that were
positive (18.9%), the prevalence
of cancer (3.1%) and the predic-
tive value of a positive test result
for prostate cancer (14.4%) in
these studies were slightly lower
than those observed in 3 other
screening programs using PSA
and DRE:11 18% to 26%, 3.5%
to 4.0% and 15% to 21%, re-
spectively. Therefore, on the ba-
sis of the validity measures of
the screening tests and the char-
acteristics of the screening pro-
grams, screening for prostate
cancer appears even more
promising than screening for
breast cancer.

Is screening beneficial?

Comparison of the survival
rate for cases detected by
screen-ing with that for clinically diagnosed cases is
flawed because of several biases: selection, overdiagnosis,
lead time and length bias. The randomized controlled
trial is the only study design that overcomes these biases
and provides a valid assessment of the efficacy of screen-
ing in reducing disease-specific mortality rates. Over the
past 30 years, randomized controlled trials of breast can-
cer screening with mammography and clinical breast ex-
amination have provided overwhelming evidence that
screening in women 50–69 years of age reduces breast
cancer mortality rates. In contrast, there are no published
data on the efficacy of screening for prostate cancer.

Two major randomized trials are underway, the
prostate, lung, colorectal and ovarian (PLCO) cancer
screening trial8 and the European Randomized Study of
Screening for Prostate Cancer (ERSSPC).9 The PLCO
trial is an efficacy trial in which 37 000 men aged 60–74
years are being screened annually for 4 years for prostate,
lung and colorectal cancer. An equal number of men are
being followed with routine medical care as controls.

Both PSA testing and DRE are being used in the screen-
ing for prostate cancer. A 10-year follow-up of all trial
participants will be carried out to determine the effect of
screening on prostate cancer mortality rate. Recruitment
for the trial started in 1993. The ERSSPC is another effi-
cacy trial, started in 1994, in which PSA, DRE and TRUS

are being used for screening.
The age eligibility criteria and
the frequency of rescreening
vary from centre to centre. A to-
tal of 135 000 men will be re-
cruited into the trial and fol-
lowed for 10 years. An inter-
national collaboration has been
established to pool the data from
all prostate cancer screening tri-
als to increase statistical power
and provide results as early as
possible.12

Waiting for trial results

These trials in the United
States and Europe will not pro-
vide a first estimate of the effi-
cacy of screening for prostate
cancer before the year 2006.
Furthermore, the expected sta-
tistical power of the trials will be
reduced by poor compliance in
the screening arm, contamina-
tion in the control arm and an
overall downward trend in

prostate cancer mortality rates.13 Thus, there is concern
that the question of whether screening for prostate cancer
reduces death from that disease will not be answered until
much later — or never.

While waiting for the results of trials in other coun-
tries, all Canadian organizations that have adopted a posi-
tion on the prostate screening issue recommend that pa-
tients who request screening be given objective
information about the potential benefits and adverse ef-
fects of early detection and treatment of prostate cancer
so that they can make an informed decision. Some men
may experience adverse effects from screening (e.g., those
with a false-positive test, those with a false-negative test
and those in whom earlier detection of cancer does not
result in postponement of death), whereas other men
might benefit from screening (only those whose death is
postponed because of screening and treatment). It is as-
sumed that men considering screening for prostate cancer
and their physicians have enough information to weigh
the expected good and harm. The main difficulty with
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Teaching points

• The prostate-specific antigen (PSA) test
is easy to administer, reproducible and
inexpensive. Its cancer detection capa-
bility is superior to that of digital rectal
examination (DRE) alone.

• Although PSA screening is not advo-
cated by medical organizations in
Canada, it is routinely used.

• The estimated sensitivity and speci-
ficity of PSA testing combined with
DRE for prostate cancer screening are
similar to those of the most sensitive
screening strategy for breast cancer.

• In the absence of solid evidence of
the efficacy of screening, patients
and their physicians must make deci-
sions on the basis of personal values
and preferences such as the patient’s
fear of cancer, the potential compli-
cations of treatment and the effect of
those complications on the patient’s
quality of life.



this position is the current absence of any data on the only
worthwhile benefit from screening: the reduction of
deaths from prostate cancer. Therefore, it is likely that a
man’s decision to undergo screening for prostate cancer
will rest on beliefs rather than objective information.

In evaluating screening programs, it is common prac-
tice to consider the 10 criteria proposed by the World
Health Organization (Table 4).14 Screening for prostate
cancer clearly satisfies 5 of these criteria, but the status
of the other 5 remains uncertain. Furthermore, none of
these criteria directly addresses the fundamental ques-
tion of whether screening reduces the mortality rate of
the disease in the screened population.

Prostate cancer is unquestionably an important public
health problem. It has a long, detectable, preclinical phase,
especially when PSA testing is used for screening. In the
Physicians’ Health Study, a prospective study of 22 000
physicians in the United States, PSA was measured in
stored blood samples.15 PSA testing up to 4 years before di-
agnosis would have detected in 73% of the cases of
prostate cancer that occurred in this group. The average
lead time was 5.5 years, which suggests that the average
detectable preclinical phase of prostate cancer exceeds 10
years.1 This would make screening for prostate cancer very
attractive, because the testing would not have to be re-
peated every year, but possibly only every 5 years or more.

We have a good understanding of the natural history of
prostate cancer. The fear that PSA screening would detect
a great number of latent cancers that would never have
progressed to clinically significant tumours5,16 now appears
unfounded; most prostate cancers detected by PSA screen-
ing have been considered clinically significant.15,17 Further-
more, the detection rates for latent cancer appear to be

similar for prostate and breast cancer screening.18 The con-
cern that there is no way of predicting which screening-
detected cancer would have progressed to cause significant
morbidity and death5,16 now appears somewhat overstated.
Tumour grade, clinical stage and pretreatment PSA level
have been shown to predict independently the progression
of prostate cancer after radical prostatectomy,19 whereas
age and tumour volume have not.11

There is now some evidence that radical prostatectomy
is an effective treatment for the disease. A prospective
study of about 60 000 patients treated for prostate cancer
in the United States between 1983 and 1992 showed that
men referred for radical prostatectomy had a better 10-
year survival rate than those for whom the initial treatment
decision was radiotherapy or expectant management, par-
ticularly for patients with poorly differentiated tumours.20

The frequency and severity of the adverse side effects of
radical treatments are well known. However, many men
would gladly accept the risk of iatrogenic impotence and
incontinence if radical treatment spares them the pain of
metastatic prostate cancer and postpones their death.

This is why it is so important to clearly determine the
efficacy of screening in reducing prostate cancer mortality
rates. For the first time in record-keeping history, mortal-
ity rates from prostate cancer are decreasing in the United
States,21 and a similar trend could be occurring in
Canada.22 This reduction is probably a consequence of
better patient management and improved treatment not
only for localized tumours but also for advanced prostate
cancer. Because prostate cancer mortality rates declined
relatively early after the initiation of widespread screening
with PSA testing, it is unlikely that screening has con-
tributed to the observed decline.

In the case described at the beginning of this article,
the physician can explain that screening for PSA is a good
test that detects clinically significant prostate cancers. He
can reassure the patient that surgery can improve the sur-
vival of men with localized tumours. At the same time, the
physician will have to warn the patient that if screening
yields a positive result, he may have to face cancer, its
treatments and their consequences sooner. Thus the deci-
sion as to whether to undergo screening for prostate can-
cer depends on the patient’s personal values and prefer-
ences: his fear of cancer, the potential complications of
treatment and the impact of those complications on qual-
ity of life, in the current absence of proof that screening
will delay or prevent death from prostate cancer.
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Is there a detectable preclinical phase of the disease? Yes

Are the costs generated by the screening program
acceptable?

Is there a suitable screening test? Yes

Is the screening test acceptable to the population? Yes

Is the natural history of the disease adequately
understood? Partially

Is there a generally accepted strategy to determine
which patients should be treated?

Criterion
For prostate

cancer

To some
degree

Possibly

Is there a program for continuous screening?

Is the disease an important health problem? Yes

Premature

Is there an accepted (effective) treatment for patients
with the disease? Probably

Are there facilities for diagnosis and treatment? Yes

Table 4: Assessment of screening for prostate cancer on the basis of
World Health Organization criteria13
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