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ABSTRACT
Background: Very few data are available on the determinants of PSA testing in Canada, and it is a matter of debate whether prostate-specific anti-
gen (PSA) screening in asymptomatic men age 50 and older with no risk factors for prostate cancer is useful. If PSA screening is introduced into
the periodic health examination, it will be important to know what factors influence its use.
Objectives: The purpose of this study is to determine the factors associated with PSA testing among asymptomatic men age 50 and older parti-
cipating in the Tomorrow Project in Alberta.
Methods: The Tomorrow Project is a population-based cohort study with over 11,000 participants accrued in Alberta since February 2003. In-
formation was collected on medical history, sociodemographic factors, health status and lifestyle characteristics. This analysis includes 2136 men
50 years of age and older. The independent association between various factors and recent PSA screening is estimated using logistic regression.
Results: Approximately 50% of of the study group had received one or more PSA tests in their lifetime. Of these, 58% were asymptomatic for pro-
state disease at the time of their most recent PSA test. Variables independently associated with recent PSA screening for prostate cancer in this
population include older age (≥ 65 versus < 55 years: adjusted odds ratio [OR] 2.60; 95% confidence interval [CI] 1.77–3.83), higher income (≥
$80,000 versus < $20,000, OR 1.97; 95% CI 1.09–3.55), region of health care delivery, perception of health status (good versus excellent health
status; OR 0.65, CI 0.43–0.96], increased number of chronic health conditions (OR 1.73, 95% CI 1.10–2.71), and history of colorectal cancer
screening with fecal occult blood test (OR 2.21; 95% CI 1.73–2.83).
Conclusions: An increasing proportion of men in Alberta are receiving a PSA test. A number of significant predictors of having a PSA test were
identified, suggesting that factors other than having a clinical indication for prostate disease can influence decisions about PSA screening.
Harriet Richardson is an assistant professor in the Department of Community Health & Epidemiology, Queen’s University, and Project Coordin-
ator for the National Cancer Institute of Canada Clinical Trials Group, Kingston, Ont. Kristan J. Aronson is a Professor in the Department of
Community Health & Epidemiology, Queen’s University, Kingston, Ont. Alison James is Research Manager in the Division of Cardiology, QEII
Health Sciences Centre, Halifax, NS. S. Elizabeth McGregor is a Research Scientist with Population Health & Information, Alberta Cancer
Board, Calgary, Alta. Heather Bryant is Vice President and Chief Information Officer, Alberta Cancer Board, and Director, Population Health &
Information, Alberta Cancer Board, Calgary, Alta.

Competing interests: None declared.
Funding source: Alberta Cancer Board.
Correspondence: Dr. Harriet Richardson, Department of Community Health & Epidemiology, Queen’s University, Kingston, Ont; hrichard-
son@ctg.queensu.ca



Research Richardson et al

Open Medicine 2007 1(1):e3-e12

EVIDENCE FOR THE BENEFIT OF EARLY PROSTATE
cancer screening using prostate-specific antigen
(PSA) and digital rectal examination (DRE) is in-

conclusive. Although screening can result in earlier de-
tection of prostate cancer, there is insufficient
high-quality evidence to suggest a reduction in mortal-
ity (the most reliable measure of benefit from a screen-
ing program).1,2-6 As such, prostate cancer screening
guidelines remain less definitive than other cancer
screening guidelines. The Canadian Task Force on the
Periodic Health Exam has concluded that there is insuf-
ficient evidence to recommend PSA screening in asymp-
tomatic men over the age of 50.7 However, both the
American Cancer Society and the American Urology As-
sociation recommend PSA and DRE testing in men
over 50 years or at high risk.8,9 Similarly, the Canadian
Cancer Society recommends that all men over the age
of 50 years discuss with their doctor the potential bene-
fits and risks of early detection of prostate cancer using
a PSA test and DRE so they can make informed de-
cisions about the use of the tests.1 Provincial differ-
ences in the population prevalence of reported PSA
tests10 suggest that physician practices and public aware-
ness with regard to the use of the test may vary widely
across Canada.11

Some studies have examined factors associated with
prostate cancer screening practices in defined popula-
tions such as medical clinics,12,13 but very few that have
done so in general population samples.14,15 The pres-
ence of symptoms is strongly related to prostate cancer
testing;16-18 however, because screening by definition ap-
plies only to asymptomatic individuals, it can not be
said to predict prostate cancer screening. Other fre-
quently cited factors related to PSA testing include in-
creasing age,14,19,20 being married,15,21 a family history of
prostate cancer, having a physical illness,14 having a reg-
ular physician14,19 and having medical insurance.15,22

However, none of these studies have identified predict-
ors for PSA testing for asymptomatic and symptomatic
men separately. It is important for health care decision-
makers to understand the dynamics of the increasing
widespread “acceptance” of a test that is not currently re-
commended for asymptomatic men. Furthermore, if
guidelines do change to recommend PSA screening for
the general population it may be of interest to know
who is not being screened in order to better target and
inform men about prostate cancer and PSA testing.

Therefore, the purpose of this study was to identify
factors associated with prostate cancer screening
among participants in the Tomorrow cohort study in Al-
berta who are aged 50 or over and have no clinical indic-
ation for PSA testing. Our hypothesis was that men
with a recent PSA test and with no clinical indication of
prostate disease are different with respect to sociodemo-
graphic and health-related factors from men of a simil-
ar age who have never had a PSA test.

Methods
The Tomorrow Project is a research initiative of the Al-
berta Cancer Board, Division of Population Health and
Information. This population-based cohort study
began in October 2000, and recruited participants
aged 35–69 years prior to Feb. 20, 2003, from house-
holds in over 583 cities, towns, villages and rural areas
throughout the province of Alberta. A two-stage
sampling design was used to identify eligible individu-
als without a history of cancer. The first stage used a
random digit dial procedure to select households in the
17 regional health authorities extant in Alberta in
2000, and the second stage selected one eligible adult
within each household.23 Of the 77,327 randomly selec-
ted households, one individual from each of the 47,169
households engaged in a screening interview. Approx-
imately 50% of those interviewed were ineligible to par-
ticipate, primarily because they were outside the target
age range. Of the 22,652 men and women who were eli-
gible for the study, 11,865 (52.4%) were enrolled, rep-
resenting 84% of Alberta communities. Limited
information on sociodemographic factors was available
for interviewees who were eligible but did not join the
study. The Tomorrow cohort (n = 11,865) was compar-
able with the Canadian Community Health Survey
(CCHS) sample in Alberta with respect to marital
status, annual household income below and above
$50,000, and completion of postsecondary educa-
tion.23 Study enrolment included completion of a de-
tailed consent form and a set of self-administered
questionnaires asking about: (1) baseline health and
lifestyle factors; (2) physical activity; (3) habitual diet.
Included in this analysis are 2136 consenting male par-
ticipants in the Tomorrow Project who were 50 years of
age or older and had completed all three question-
naires.

For the purposes of this study, only baseline data
collected from the health and lifestyle questionnaire
were used. This questionnaire is a composite of items
used in other large studies relating to personal health
and reproductive history, psychosocial factors, anthro-
metric measures, use of cancer screening services,
smoking behaviour, sun exposure and sociodemograph-
ic characteristics.23 The items concerning the PSA test
originated from the Canadian Community Health Sur-
vey (CCHS 2000/01). Men were asked the following
questions: “Have you ever had a PSA test for prostate
cancer?”; “When was the last time you had a PSA
test?”; “Why did you have the last PSA test?”. For this
last question, there were 6 possible responses: (a) Fam-
ily history of prostate cancer; (b) Part of regular check-
up/routine screening; (c) Age; (d) Signs or symptoms
of possible problem; (e) Follow-up of previous prob-
lem; (f) Other (and specify).
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Statistical analyses
The main dependent variable of interest in this analysis
was PSA screening. Therefore, those men who reported
they had their last PSA test because of their age or be-
cause it was part of their regular check-up were classi-
fied as asymptomatic and were compared with men
who had never had a PSA examination (reference
group), to better identify predictors of recent PSA
screening.

Potential factors associated with recent PSA screen-
ing included: sociodemographic characteristics such as
age, education, employment status, income, marital
status, ethnicity, and health region; health characterist-
ics such as self-reported health status, health condi-
tions, and personal or family history of cancer (not
including prostate cancer); cancer screening practices,
including a history of endoscopic examinations (colono-
scopy or sigmoidoscopy) for colorectal cancer and
precancer detection; and male reproductive health and
other lifestyle factors, such as history of vasectomy,
smoking status and body mass index. The 17 different
geographic health regions were classified into the follow-
ing 5 health care delivery regions: Calgary, Capital, Cent-
ral, South and North.

The association between various factors and recent
PSA screening was estimated using unconditional logist-
ic regression.24 Independent variables for which at least
one of their categories yielded a p value of 0.20 or less
for the Wald test in the univariate analysis were evalu-
ated in multivariable models. The independent effect of
these potential predictors on PSA screening was as-
sessed separately using a backward stepwise regression
technique (removed from model if p value ≥ 0.10). All
analyses were conducted using SPSS version 12.0.

Results
Of the 2136 men in the Tomorrow Project who were 50
years of age or older, 171 (8%) did not know whether
they had ever had a PSA test and were excluded from
the analyses. Of the remaining 1965, 949 (48%) had nev-
er had a PSA test, while 1016 (52 %) had received one
or more PSA tests in their lifetime. Of those 1016, there
were 426 (42%) who had at least one PSA test because
of specific indications that may be related to prostate
cancer risk (i.e., possible urological symptoms, en-
larged prostate or surgery of the prostate, family his-
tory of prostate cancer, or follow-up of a previous
problem)(see Table 1). The remaining 590 (58%) respon-
ded that they had their most recent PSA test because of
their age or because it was part of their regular check-
up with their physician.

Tables 2—4 show the frequency distribution of so-

ciodemographic and health-related characteristics
stratified by men with different PSA testing status.
There were no striking differences in the distribution of
these factors between the PSA screening and PSA test-
ing groups. However, men who were tested for PSA
with a clinical indication tended to be older than men
in the PSA screening group. Furthermore, the distribu-
tion of men attending the 5 main health care delivery
regions differed between the two groups of men who
had received PSA tests. The vast majority of men in the
cohort received at least one DRE in their lifetime, and
the time of the last DRE was highly correlated with the
time of the last PSA test (Spearman r = 0.619, p <
0.001; data not shown). The most striking difference in
the non-PSA tested group was the greater number of
men who had never had a digital rectal examination
compared to the other groups of men.

Table 5 shows the crude and adjusted odds ratios
for sociodemographic and health-related factors in as-
sociation with PSA screening among men without re-
cent clinical indications for a test. There is a clear trend
with age; successively older men (65 or older) are more
likely to have had a PSA test compared with men
younger than 55 years of age (adjusted odds ratio [OR]
2.14; 95% CI 1.57–2.97). Higher income and place of
health care delivery are also significant predictors of
PSA screening. Men served by the South and Calgary
Health Region are more than twice as likely to have
had a recent PSA test compared with men served by the
Capital Health Region (OR 2.20, CI 1.50–3.2 and OR
2.81, CI 1.83–4.32, respectively) despite an absence of
symptoms. Other factors significantly associated with
PSA screening included the presence of at least one
chronic health condition and having had a fecal occult
blood test for colorectal cancer screening (OR 2.21,
95% CI 1.73–2.83).
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Discussion
About half of all men 50 years and older in the Tomor-
row Project had received one or more PSA tests in their
lifetime. This prevalence is consistent with data collec-
ted in 2001 from national databases, which indicated
that the average proportion of men who had received
one or more PSA tests in their lifetime was 43% among
those 40 years or age or older10 and 47.5% among those
over the age of 50.19 This was a substantial increase

from the 9% who, in
1995, reported hav-
ing had had a PSA
test in their lifetime,
in a Canada-wide
cross-sectional tele-
phone survey of 662
men over 40 years of
age.25 The proportion
of men receiving PSA
tests has also been in-
creasing systematic-
ally over the last
decade in the United
States, and recent
PSA test rates are re-
ported to be greater
than 40% for men
over 40 attending
regular health care fa-
cilities.15,22

Clinical indica-
tions for ordering a
PSA test can include
lower urinary tract
symptoms (symp-
toms of prostatism),
history of benign pro-
state hyperplasia, a
recent abnormal
DRE, and a history of
first-degree relatives
diagnosed with pro-
state cancer. Some
surveys conducted
within clinical set-
tings have observed
that PSA testing rates
are much higher
among men with be-
nign prostatic hyper-
plasia or moderate or
severe urinary tract
symptoms compared
with asymptomatic
men.17 McGregor and
colleagues16 also ob-

served that the majority of men in a 1996 population-
based Alberta survey who had received a PSA test had a
clinical indication for the test. This group represented
those men at a possibly higher risk for prostate cancer
and who were eligible for a PSA test under the Alberta
provincial health insurance reimbursement plan. Con-
versely, the majority of the PSA tests in the Alberta To-
morrow cohort were in asymptomatic men (58%),
suggesting a possible shift toward opportunistic screen-
ing in clinical practice.
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In our study population we observed that the PSA
screening rates differed significantly by household in-
come. Higher income was not identified as a predictor
of PSA testing in a number of cross-sectional studies
conducted in the United States,15,26 but was associated
with PSA testing in a cohort of American veterans who
were interviewed on two separate occasions in 1992
and 1995.14 Interestingly, all these studies observed a
positive association between access to health insurance
and PSA testing.14,15,26 Although access to health care in-
surance is an important determinant of screening in
the United States,18,22,27 this is not the case in Canada,
given our universal health care coverage. However,
measuring access to care by socioeconomic status can
be important to help determine if provincial health care
systems are delivering access to services in an equitable
manner. At least two Canadian surveys have observed
that high-income earners are more likely to have a fam-
ily physician,28,29 and regular visits with a family doctor

appears to influence PSA testing rates.19,30 Interest-
ingly, the men in this cohort study who had ever under-
gone screening for colon cancer with a fecal occult
blood test were significantly more likely to have a PSA
test despite an absence of symptoms, and the frequency
fecal occult blood testing also appeared to increase
with increasing income (data not shown). Therefore, it
is possible that, in our cohort, a higher income is re-
lated to increased health care access or an increased
awareness of the availability of PSA testing and other
cancer screening options by patient or health care pro-
vider.

An increase in physician awareness of PSA testing
may also explain part of the increased prevalence of
testing. Among men with family physicians, the use of
PSA testing varies depending on the insistence of the
patient and on the physician’s views on the wisdom of
using PSA tests for early detection of prostate can-
cer.11,12,31 According to a study in Ontario, family physi-
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cians were twice as likely as urologists to use PSA tests
for screening purposes.30 The higher rates of PSA screen-
ing observed in the cohort of men from health care re-
gions in Calgary and the South of Alberta may also
reflect differences in practice patterns among family
physicians and/or urologists in those regions.

As has been seen in a few other studies,15,32 we ob-
served that men who perceived their health status to be
poor were less likely to have a PSA test compared with
men who classified themselves to be in excellent health.
This observation suggests that good health may be a
marker for preventive health practices. Paradoxically,
men who were diagnosed with one or more chronic
health conditions, notably high cholesterol, were signi-
ficantly more likely to have a PSA test compared to
men without any chronic health problems. Eisen and
colleagues14 also observed that physical health prob-
lems significantly influenced the likelihood of PSA test-
ing, although no specific conditions were identified,
suggesting that there may be selective screening on the
part of health care practitioners.

Our study has several limitations. Our objective was
to study predictors of prostate cancer screening in
asymptomatic men in the Tomorrow Project cohort.
Ideally, we would have compared asymptomatic men
who had a history of PSA screening (or received a PSA
test) with a reference group of asymptomatic men who
have never had a PSA test. However, it was not possible
to ascertain whether the population of untested men in
the cohort was also asymptomatic, since questions
about clinical indications for their last PSA test were
only asked of men who reported ever having a PSA test.
As such, the reference group is likely to contain a small
proportion of men who were never tested but may have
had clinical indications for a PSA test. If this group of
symptomatic but untested men is very different from
the asymptomatic and untested group, combining them
into one reference group could lead to biased measures
of effect. Secondly, some men in the screened group
may have had a previous PSA test because of a clinical
indication. In this case, the identified predictors of PSA
screening (in an asymptomatic population) may also be
determinants of PSA testing (among men with a past
history of clinical indications).

In summary, an increasing proportion of men in Al-
berta are being tested for prostate cancer despite the ab-
sence of clinical symptoms or of a familial history of
prostate cancer. A number of significant predictors of
having a PSA test were identified in this study, includ-
ing higher income, good health status, and variation in
the regional health care delivery facilities, suggesting
that factors other than having a clinical indication for
prostate disease can influence PSA testing rates.

Whether this increase in PSA testing among asympto-
matic men translates into a net benefit with longer sur-
vival and reduced mortality rates remains to be
answered by ongoing long-term randomized clinical tri-

als.33,34 However, if PSA screening is found to be benefi-
cial, public health strategies will need to identify how
best to educate and screen certain groups, including
men of low socioeconomic status and perceived poor
health status.

Additional research to identify the main factors that
motivate physicians in Canada to recommend screen-
ing is warranted. Future research may also want to ad-
dress the apparent variation in regional health care
delivery services and study factors that may explain dif-
ferences in the administration of cancer control pro-
grams.
Acknowledgments: We thank all the participants in the Tomorrow
Project who have been so generous with their time and commit-
ment to the project.
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