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Research

and a lack of evidence for reduced mortal-
ity.1 An individualised approach to PSA test-
ing is recommended in Australia, based on a
discussion of risks and benefits with
patients.2 However, the widespread use of
PSA testing in general practice3 surpasses
what would be expected based on scientific
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ABSTRACT

Objectives:  To describe the self-reported use of prostate specific antigen (PSA) tests, 
faecal occult blood tests (FOBTs), and whole-body skin examinations among 
Queensland men, reasons for use, and the personal characteristics of men undergoing 
the tests for cancer screening.
Setting and design:  Data were obtained from the Queensland Cancer Risk Study 
(QCRS), a population-based telephone survey conducted in 2004, which used random 
sampling stratified by age, sex, and geographic location.

cipants:  All men aged 50–75 years who participated in the QCRS (n = 2336).
 outcome measures:  Use of PSA test, FOBT, or whole-body skin examination, 
ifically as a screening procedure; the probability of being screened; and 
iations with sociodemographic factors, risk behaviour, and cancer experience.
lts:  More than a third of men reported never having been screened for prostate, 
ectal, or skin cancer. Of those who had been screened, the odds of PSA testing 
 reported were more than two times greater than the odds of whole-body skin 

examination (adjusted odds ratio [OR], 2.54; 95% CI, 1.49–4.32), and the odds of 
reporting an FOBT were less (adjusted OR, 0.48; 95% CI, 0.22–1.04). Men who 
participated in cancer screening tended to be older, white, living with a partner, and to 
have private health insurance. Smokers were less likely to be screened with any of the 
three screening tests.
Conclusions:  Of these three cancer screening tests, the FOBT has the best evidence for 
reducing mortality and yet is the least frequently used by Queensland men. There are 
disparities in reported screening prevalence between the specific tests and across 
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certain population subgroups.
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 ee main tests are currently used for

rly detection of cancer in men: the
rum prostate specific antigen

(PSA) test, the faecal occult blood test
(FOBT), and clinical whole-body skin exam-
ination. Screening with the PSA test is per-
haps the most controversial, because of the
test’s low positive predictive value, its inabil-
ity to distinguish clinically indolent cancers,

evidence alone.
In contrast, the FOBT for colorectal can-

cer has been shown to reduce mortality.4

Screening with FOBT is currently recom-
mended in Australia for asymptomatic indi-
viduals aged 50 years or older,4 and a
National Bowel Cancer Screening Program is
currently being phased in, providing formal
population-based screening by FOBT.5

Screening for melanoma consists of a clini-
cal whole-body skin examination. As there is
no conclusive evidence that skin examination
screening reduces mortality, population
screening for melanoma is not currently rec-
ommended.6 Some health bodies recom-
mend such examinations opportunistically,
or annually for high-risk individuals, such as
those with numerous moles.2,6

These recommendations largely rely on
doctors and patients making informed deci-
sions as to whether to proceed with cancer
screening. However, there is increasing evi-
dence that men older than 50 years make
suboptimal use of preventive health serv-
ices, such as cancer screening.7 Our popula-
tion-based study describes the self-reported
use of PSA tests, FOBTs, and whole-body
skin examinations among Queensland men
aged 50–75 years.

METHODS

Subjects and data collection
Data were derived from the Queensland
Cancer Risk Study (QCRS). The QCRS was a
statewide survey conducted among English-
speaking residents of Queensland aged 20–
75 years, and assessed the distributions and
determinants of behavioural risk factors and

screening activity for cancer. The sampling
frame comprised the Electronic White Pages
from the previous 6 years, to increase the
probability of capturing silent telephone
numbers. Households were sampled at ran-
dom, within strata defined by age, sex, and
geographic location. One eligible individual
per household (based on sex and age group
quotas) was surveyed anonymously, during
a 30-minute computer-assisted telephone
interview conducted between February and
November 2004. Further details are
described elsewhere.8

A total of 9419 people responded, for an
overall response rate of 46%, similar to
other recent surveys of this type.9 For the
analyses reported here, the sample was
restricted to men aged 50 years or older.
Men were asked if they had ever had a PSA,
FOBT, or whole-body skin examination. For
the most recent test, they were asked, “What
prompted you to have this PSA test/FOBT/
skin check?” A man was considered to have
been screened if:
• the reported reason for the most recent
test was a general or regular check-up, at a

doctor’s suggestion, or because of family
history; and
• there was no personal history of prostate
cancer, colorectal cancer, or melanoma.

Thus, a subsample was created that
included only men whose last reported test
was done as a screening procedure plus men
who had never received any of these tests.

Measures
Telephone interviews collected the following
information:
• Sociodemographic characteristics, includ-
ing age, skin colour (white or not), currently
married or living with a partner, area of
residence, current gross household income
by $10 000 strata, highest education level,
and current private health insurance status;
• Risk behaviours, including current alco-
hol intake and smoking status; and
• Factors relating to men’s experiences
and perceptions of cancer, which included
history of ever having had any cancer,
experience with cancer (excluding non-
melanoma skin cancer) that occurred either
in acquaintances, friends, extended family
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(“Include blood relatives such as your
mother’s brother, and not relatives by mar-
riage”), or in close family (parents, chil-
dren, brothers and sisters), self-perceived
cancer risk (“What are your chances of
getting cancer other than skin cancer dur-
ing your lifetime?”), and belief that early
treatment for cancer increases survival.

Statistical analyses
The characteristics of men who had ever
received a test were compared with those of
men who had never received that test, and
these bivariate results were used to build an
unconditional, multivariable, logistic regres-
sion model, with the outcome being self-
reported participation in any of the three
screening tests, compared with never having
had any of the three screening tests.

Because men could have received any com-
bination of a PSA test and/or FOBT and/or
skin check, repeated-measures logistic regres-
sion modelling was used, with the response
variable being the different types of screening,
rather than time-dependent variables. A simi-
lar method has been used previously in a
cross-sectional survey.10 This method allows
concurrent estimation of the average proba-
bility of being screened, the probability of
receiving a specific screening test, the inde-
pendent associations with sociodemographic,

risk behaviour, and cancer experience vari-
ables, as well as interaction effects. Skin
examination was used as the reference
screening test. Covariates for the repeated-
measures regression model were chosen from
the previous logistic regression model.
Because of the requirement for non-zero cells
in this model, strata were collapsed for the
“experience with cancer” variable, and two
variables from the logistic regression model
had to be excluded (being white, living with a
partner). When the interaction term was sig-
nificant, adjusted marginal odds ratios and
95% confidence intervals for the main effects
were calculated for each type of test, using
the variance–covariance matrix from the
model.

Statistical significance, size of parameter
estimates, the effect of removal from the
model, and substantive knowledge ulti-
mately guided construction of the final,
parsimonious models. All analyses were
conducted with SAS, version 9.1 (SAS Insti-
tute, Cary, NC, USA), and all estimated
proportions and regression parameters were
weighted to the 2003 Queensland popula-
tion distribution.

Ethics approval
The study protocol was approved by the
Human Research Ethics Committee of the

Queensland University of Technology, and
all respondents provided verbal consent to
participate.

RESULTS

Participant characteristics

Within the QCRS sample of men aged 50–
75 years (n = 2336), 70 men (3.0%) had a
history of prostate cancer, 47 (2.0%) colo-
rectal cancer, and 171 (7.3%) melanoma.
The median age was 63 years; 2240 (95.9%)
described themselves as white; 1866
(79.9%) lived in a major city or inner
region; and 1121 (48.0%) were in the lower
two quintiles of the Socio-economic Indexes
for Areas.11

Prevalence of tests and reasons for 
getting tested

Almost 52% of men reported ever having at
least one PSA test for any reason, compared
with 15.5% who reported an FOBT and
45.4% who reported whole-body skin
examination (Box 1). More than 80%
reported that either their most recent PSA
test or FOBT was done for screening pur-
poses, compared with 57.8% of men report-
ing a skin examination done for screening.

Tests done for screening purposes

The 734 men whose most recent test was for
diagnostic or monitoring reasons were
excluded from further analysis, leaving a
sample of 1602 men who either had ever
been screened by at least one of the three
tests, or never received a test for any reason.
Within this subset, 36.0% had never had
any of the three tests (Box 2). The propor-
tion of men screened by a PSA test only
(22.2%) exceeded the combined proportion
screened by FOBT only and skin examina-
tion only (15.1%).

After adjustment, older age, being white,
living with a partner, and having private
health insurance were positively associated
with screening with a PSA test, FOBT, or
skin examination (Box 3). The odds of
smokers getting screened for cancer were
significantly less than for non-smokers.

In the repeated-measures logistic regres-
sion model (Box 4), the odds of men report-
ing ever having been screened with a PSA
test were 2.5 times greater than the odds of
reporting a skin examination, and the odds
of reporting an FOBT were non-significantly
less than for a skin check. The odds of men
aged 65–75 years having a screening PSA
test or FOBT were greater than for men aged

1 Number (%) of reported reasons (by age group) for obtaining the most recent 
PSA test, FOBT, or skin examination among Queensland men aged 50–75 
years, who reported receiving at least one of these tests (n = 2336)

Reported reason that prompted testing*

Screening Diagnostic Monitoring

Any
reason

General 
or regular 
check-up

Doctor 
suggested

Family 
history† Symptoms

Personal 
history of 
cancer†

PSA test

50–64 465 (68.9%) 86 (12.3%) 26 (4.2%) 89 (12.6%) 17 (2.0%) 683 (47.1%)

65–75 366 (62.4%) 95 (16.1%) 11 (1.4%) 84 (13.9%) 38 (6.2%) 594 (64.1%)

All 831 (66.6%) 181 (13.6%) 37 (3.3%) 173 (13.0%) 55 (3.5%) 1277 (51.9%)

FOBT

50–64 137 (58.7%) 33 (15.6%) 9 (5.3%) 42 (19.9%) 1 (0.6%) 222 (14.2%)

65–75 123 (59.3%) 36 (21.2%) 6 (3.0%) 29 (15.8%) 1 (0.7%) 195 (18.9%)

All 260 (58.9%) 69 (17.5%) 15 (4.5%) 71 (18.5%) 2 (0.6%) 417 (15.5%)

Skin examination

50–64 318 (48.9%) 8 (1.7%) 207 (34.9%) 90 (14.5%) 623 (45.7%)

65–75 232 (57.0%) not asked 3 (0.7%) 110 (27.0%) 62 (15.2%) 407 (44.8%)

All 550 (57.2%) 11 (0.6%) 317 (26.6%) 152 (15.1%) 1030 (45.4%)

* Some men received more than one test. Percentages are weighted to the 2003 Queensland population 
distribution. † History of prostate cancer, colorectal cancer, or any skin cancer, in the case of PSA testing, 
FOBT, and skin examination, respectively. FOBT = faecal occult blood test. PSA = prostate specific antigen. ◆
MJA • Volume 186 Number 8 • 16 April 2007 405



R ESEARCH
50–64 years, but there was no difference by
age group for skin examination.

DISCUSSION

Men aged 50–75 years were least likely to
report ever being screened for colorectal
cancer with FOBT, compared with screening
for prostate cancer by a PSA test or skin
cancer by whole-body skin examination,
despite the lack of definitive scientific evi-
dence endorsing the latter two tests for
population-based screening. The results also
reveal lower cancer screening activities
among men who are aged 50–64 years, who
live alone, who lack private health insur-
ance, and who smoke.

The overall participation rate of 46%
raises concerns about the generalisability of
results. Declining response rates have been
reported in all types of studies over the past
30 years.9 Encouragingly, empirical studies
have shown little association between non-
response and bias, even for response rates
between 25% and 50%.12,13 However, when
the topic of a survey (such as familiarity
with a specific disease) encourages partici-
pation and responses to survey questions are
likely to differ in the survey sample, differ-
ential non-response bias can result.14 Within
the QCRS sample, there was under-repre-
sentation of Indigenous people, and
respondents were more likely to have higher
educational attainment, be married, and
have had a history of cancer15 — all factors

that could be associated with participation
and our outcomes. Nevertheless, our study
is among only a few that have described the
characteristics of men who report screening
for cancer by different tests.16-18 Although
the analysis is based on self-reported infor-
mation, we assessed the reasons that
prompted testing, so inferences can be
drawn specifically for screening behaviour
and related factors.

Although the benefits of participating in
screening by FOBT are relatively clear, sev-
eral barriers have been described, among
which are the inconvenience and unpleas-

antness of the procedure, lack of perceived
benefit from screening, anxiety over possible
results, cost, and cultural beliefs and atti-
tudes.4 As previous participation in a
screening test for cancer has been associated
with further propensity to continue screen-
ing,17 and given the wide acceptance of the

3 Characteristics associated with 
having been screened by a PSA 
test, FOBT, or skin examination, 
among Queensland men aged 
50–75 years

Adjusted 
OR* 95% CI 

Age (years)

50–64 1.00

65–75 1.36 1.02–1.83

White

No 1.00

Yes 2.03 1.12–3.68

Living with a partner

No 1.00

Yes 1.48 1.07–2.06

Private health insurance

No 1.00

Yes 2.52 1.95–3.26

Smoker

No 1.00

Yes 0.65 0.47–0.89

Experience with cancer

None 1.00

Known someone 1.76 1.00–3.10

Extended family 
member

1.28 0.69–2.37

Close family 
member

1.72 0.99–2.96

Early treatment increases survival

Agree 1.00

Neither agree/
disagree

0.33 0.13–0.85

Disagree 0.67 0.26–1.69

* Estimates are weighted to the 2003 Queensland 
population distribution. FOBT = faecal occult 
blood test. OR = odds ratio. PSA = prostate 
specific antigen. ◆

4 Characteristics associated with 
self-reported screening among 
Queensland men aged 50–75 
years, estimated by modified 
repeated-measures logistic 
regression*

Adjusted OR 95% CI

Type of screening†

Skin examination 1.00

PSA 2.54 1.49–4.32

FOBT 0.48 0.22–1.04

Age‡

PSA

50–64 years 1.00

65–75 years 1.71 1.31–2.25

FOBT

50–64 years 1.00

65–75 years 1.59 1.10–2.29

Skin examination

50–64 years 1.00

65–75 years 0.99 0.75–1.31

Private health insurance§

No 1.00

Yes 2.08 1.61–2.70

Smoking§

No 1.00

Yes 0.61 0.43–0.86

Close family history of cancer§

No 1.00

Yes 0.91 0.71–1.16

* The modified repeated-measures response 
was the type of screening (PSA, FOBT, and skin 
examination). Men could have more than one 
type of screening test. Estimates are weighted 
to the 2003 Queensland population distribution. 
† Significant difference across the types of 

screening: χ2 = 118.90, df = 2, P < 0.001. 
‡ Significant interaction between age and 

screening test: χ2 = 10.30, df = 2, P = 0.006. 
§ No significant interactions: between smoking 

and screening test (χ2 = 0.51, df = 2, P = 0.77); 
between private health insurance and screening 

test (χ2 = 5.41, df = 2, P = 0.06); between close 
family history of cancer and screening test 

(χ2 = 0.23, df = 2, P = 0.89). FOBT = faecal occult 
blood test. OR = odds ratio. PSA = prostate 
specific antigen. ◆

2 Distribution of Queensland men 
aged 50–75 years who either 
received their most recent PSA 
test, FOBT, or skin examination for 
screening purposes, or never 
received a test (n = 1602)*

* Weighted to the 2003 Queensland population. 
FOBT = faecal occult blood test. PSA = prostate 
specific antigen. ◆
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PSA test, the prostate cancer screening
encounter may present an opportunity to
promote FOBT for early detection of colo-
rectal cancer.16 Given the associations of
being married and older age with cancer
screening, promotional programs could also
seek to involve these men’s partners to
increase participation in cancer screening by
FOBT.

Several explanations are plausible for the
large proportion of men being screened by
PSA testing. Even though population-based
screening of asymptomatic men is not cur-
rently recommended in Australia, a decision
by individual men based on informed
choice (including understanding risks,
benefits and uncertainties) is advocated by
most guidelines.2,19 Personal vulnerability
and perceived seriousness of the disease
influence men’s decisions about whether to
be screened,20 and it may be that increasing
awareness of prostate cancer as a men’s
health issue or the high prevalence of uri-
nary symptoms among men over 50 years is
raising these perceived concerns. The test’s
low cost and ease of the procedure are also
possible facilitators of increased use, and
medicolegal concerns may act more as an
incentive for general practitioners to screen
rather than not to screen.21

Men in Queensland are at very high risk
of developing skin cancer, including its
deadliest form, melanoma.22 There is a high
awareness of skin cancer risk among the
Queensland public,23 and a relatively high
prevalence of screening for skin cancer has
been reported previously.24 A recent study
found that detection of melanomas during a
deliberate skin examination by a doctor is
associated with diagnosis of thinner melano-
mas,25 which is a strong prognostic determi-
nant of the treatment outcome.

Of the three screening tests reported here,
the FOBT has the best evidence for reducing
mortality, but is the least frequently used by
Queensland men. Evaluation of the factors
influencing cancer screening behaviours and
effective interventions to improve adherence
with public health recommendations are
important directions for future research.
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