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BACKGROUND: Patient education materials can assist
patient decision making on prostate cancer screening.

OBJECTIVE: To explore the effectiveness of presenting
health information on prostate cancer screening using
video, internet, and written interventions on patient
decision making, attitudes, knowledge, and screening
interest.

DESIGN: Randomized controlled trial.

PARTICIPANTS: A total of 161 men aged over 45, who
had never been screened for prostate cancer, were
randomized to receive information on prostate cancer
screening.

MEASUREMENTS: Participants were assessed at base-
line and 1-week postintervention for decisional conflict,
screening interest, knowledge, anxiety, and decision-
making preference.

RESULTS: A total of 156menwere followed-up at 1-week
postintervention. There was no statistical, or clinical,
difference in mean change in decisional conflict scores
between the 3 intervention groups (video vs internet
−0.06 [95% CI −0.24 to 0.12]; video vs pamphlet 0.04
[95%CI −0.15 to 0.22]; internet vs pamphlet 0.10 [95%CI
−0.09 to 0.28]). There was also no statistically significant
difference in mean knowledge, anxiety, decision-making
preference, and screening interest between the 3 inter-
vention groups.

CONCLUSION: Results from this study indicate that
there are no clinically significant differences in decision-
al conflict when men are presented health information
on prostate cancer screening via video, written materi-
als, or the internet. Given the equivalence of the 3
methods, other factors need to be considered in deciding
which method to use. Health professionals should
provide patient health education materials via a method
that is most convenient to the patient and their preferred
learning style.
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INTRODUCTION

Prostate cancer is one of the most prevalent cancers in men
worldwide.1 The introduction and widespread use of the
prostate-specific antigen (PSA) test as a diagnostic screening
instrument has led to a significant increase in the detection of
prostate cancer.1,2 Despite the high incidence of prostate
cancer, many medical organizations offer conflicting recom-
mendations as to the merits of screening for prostate cancer.3

Much of this debate is caused by the inadequacies of
diagnostic screening tests, including the PSA test, and lack of
high-quality evidence from randomized controlled trials (RCTs)
of a salutary effect of prostate cancer screening on patient
outcomes.3 This uncertainty will persist until long-term follow-
up data from ongoing RCTs indicates whether screening offers
clinically significant improvements in patient outcomes by
reducing prostate-specific and all-cause mortality.3

In the absence of any definitive evidence on the merits of
prostate cancer screening, greater emphasis is placed on the
patient/doctor relationship, their interaction, and the ability of
the patient to understand the potential benefits and risks of
screening. Traditionally, the patient/doctor relationship has
been paternalistic in nature, with the doctor acting as the
gatekeeper of health information and guiding the decision-
making process.4 Education materials have traditionally been
used by health professionals to better inform patients and
supplement discussions on specific health issues. Such mate-
rials, along with decision aids, can increase the effectiveness of
decision making by reducing patients’ decisional conflict.5

Decisional conflict is defined as a state of uncertainty about a
particular course of action.6 Patients will often experience
decisional conflict when confronted with making a decision
about a medical issue that has high trade-offs between
benefits and harms, as is the case with screening for prostate
cancer.

Patient education has traditionally been facilitated through
written and audio-visual formats. More recently, increased
public access to the internet has seen it develop as another
potential patient education resource. The internet is a resource
that allows patients to access health information anonymously,
which can be beneficial when searching for information on
patient-perceived sensitive issues such as prostate cancer.7 In
addition, the internet allows users to access health information
easier and in a format that is most suited to their learning style,
accounting for different levels of education, language, and
media.7,8 Despite such benefits, users must also overcome
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potential barriers including accessibility to the internet and
expertise in searching for online health information.

The majority of patient education materials on prostate
cancer to date have been facilitated through video and written
formats. Both formats have been associated with an increase
in patient health knowledge, a shift toward an active or shared
decision-making process, a decrease in patient decisional
conflict, and a preference to not undergo screening for prostate
cancer.9–20 To date, only one study has investigated the
effectiveness of the internet as a patient education tool for
prostate cancer screening. It compared information delivered
via the internet and video and identified increases in patient
knowledge and a decrease in patient preference for prostate
cancer screening across both interventions.11 There was no
significant difference in knowledge scores between the inter-
ventions, however, statistically significantly fewer participants
who were assigned to the video intervention requested a PSA
test than those assigned to the internet intervention. Other
RCTs, which have evaluated the effectiveness of the internet as
a patient education source across a variety of health topics,
have also concluded the potential for the internet as a viable
method of delivering health information to patients.21–23

The aim of this study was to determine which format for
delivering information about prostate cancer screening (video,
internet, or writtenmaterials) has the greatest effects on patient
decision making, attitudes, knowledge, and screening interest.

METHODS

At a single medical center, we performed a 3-arm, randomized
controlled trial with blinded outcome assessment; delivering
information about prostate cancer screening via paper pam-
phlet, video, or the internet was performed. Institutional
Review Board approval for this study was received from the
Monash University Standing Committee on Ethics in Research
Involving Humans.

Participants and Recruitment

Men aged over 45 years of age who had not previously been
tested for prostate cancer were recruited through radio and
newspaper advertisement over 12 months across 5 states in
Australia. Men in this age bracket were eligible for selection as
it was it was believed that they best represented the population
most likely to be seeking information about screening. Respon-
dents were screened by telephone by the lead investigator (DI)
to ensure they met the selection criteria and were provided
with verbal and written information about the project and their
required contribution. Along with this information participants
were also sent a consent form, which they were required to
complete and send back to the lead investigator before being
involved in the study. Men who were unable to understand
English, who did not provide informed consent, or who were
not contactable by telephone were not eligible for inclusion.

Protocol, Assignment, and Blinding

Participants were randomized to receive information on pros-
tate cancer screening delivered through 1 of the 3 formats:
video, internet, pamphlet. The allocation sequence was gener-
ated using a random number generator by the trial statistician

(JM). A file containing this sequence was then loaded into a
database that was accessed through an internet application.
To randomize a participant, the lead investigator would enter
the participant’s ID, initials, age, and last 3 digits of their land
and/or mobile number. The application would then return the
group to which the participant had been allocated. Demo-
graphic details and responses to selected measures were
participant reported. Details were collected by telephone at
baseline and at 1-week post intervention by a single outcome
assessor (KE) who was blinded to group allocation. At 1-week
postintervention participants were also asked whether they
had viewed the sent material in its entirety to quantify
compliance. Any participants who had only partially viewed
the material were classified as not completely viewing the
material. All telephone interviews were audio recorded and
monitored for quality assurance purposes.

Intervention

The content information presented in each intervention was
standard, with only the format varying. Content included
Australian epidemiology on prostate cancer, the diagnostic
process, treatment options, and the benefits/risks associated
with the “prostate journey.”

The media format for the 3 groups were;

& Video: Participants randomized to this group were sent a
video that was 20 min in duration.

& Internet: Participants randomized to this group were sent a
letter directing them to a specific website. The letter also
contained contact details of libraries, near their place of
residence, where there was public internet access in the
event that they did not have internet access in their home
or workplace.

& Pamphlet: Participants randomized to this group were sent
a 28-page paper pamphlet that was identical to the
internet format in terms of content and design.

Outcome Measures

Primary Outcome Measure—Decisional Conflict. Decisional
conflict was chosen as the primary outcome as in the
absence of evidence, as is the case for prostate cancer
screening, the purpose of patient education is to increase the
patient’s confidence in making decisions that are inline with
their personal values. Decisional conflict was measured using
the Decisional Conflict Scale, which consists of 16 items
divided into 3 subscales measuring: decision uncertainty,
factors contributing to uncertainty, and perceived effective
decision making.5,24 Decisional conflict is reported on a
continuous scale ranging from 0 to 5, with larger values
reflecting greater decisional conflict.

Secondary OutcomeMeasures. Secondary outcomes measured
included:

& Knowledge: Participants answered a 5-item multiple-
choice question assessing their knowledge about prostate
cancer and PSA testing. For each participant, the percent-
age of items correctly answered was calculated.10

& Anxiety: Participants’ anxiety relating to their decision
about whether or not to be screened for prostate cancer
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was assessed using the Spielberger State Trait Anxiety
Inventory (STAI) short form instrument.25 Responses to 5
items are recorded on a 4-point scale, resulting in a scale
ranging from 20 to 80, with higher scores reflecting greater
anxiety.

& Consumer Decision-Making Role: Participants’ preferred
role in decisionmaking (active, passive, or collaborative role)
was assessed using the Control Preferences Scale).18,26

& Screening Interest: Participants reported propensity toward
prostate cancer screening at the time of interview on a 5-
point response scale (1—‘Be unlikely to want a screening
test for prostate cancer’ to 5—‘Definitely want a screening
test for prostate cancer’).13

Statistical Power and Analysis

The primary outcome for this study was decisional conflict
measured at 1-week postrandomization. A previous RCT of
men with benign prostatic hypertrophy compared a multime-
dia design aid with normal care received from practitioners.27

At 3 and 9 months, patients in the intervention group were
found to have on average 0.3 lower decisional conflict com-
pared to the control group. Clinically important differences
between those who make and delay decisions can be discrim-
inated by effect sizes ranging from 0.4 to 0.8 on the decisional
conflict scale.6 This study was powered to detect a minimum
difference in decisional conflict of 0.3 between any 2 groups
with 85% power, and α=0.05.

Multiple linear regression and proportional odds ordinal
regression were used to estimate the intervention effect for
continuous and ordinal data, respectively. For the linear
regression models, adjustment was made for the baseline

measure of the outcome by including this as a covariate in
the model.28 For the proportional odds model, the assumption
of proportionality was investigated visually.29 The likelihood
ratio χ2 test was used to test if the percentage of those
reporting complete revision of materials or seeking additional
information differed between groups. Because of baseline
imbalance in internet use between groups, an additional
secondary analysis was carried out for the primary outcome,
decisional conflict, which adjusted for both baseline decisional
conflict and internet use. Participants were analyzed as
randomized. No imputation was performed for the 5 partici-
pants who withdrew from the study. No adjustment was made
for multiple testing. All analyses were carried out in Stata/SE
version 9.0 (StataCorp. 2005. Stata Statistical Software:
Release 9. College Station, TX, StataCorp LP.)

RESULTS

A total of 236 men volunteered to participate in the study, 161
(68%) of which were eligible and enrolled in the study (Fig. 1).
Five participants did not want to conduct a follow-up interview,
leaving a total of 156 men (97% of those enrolled) who were
followed-up at 1-week postintervention. The demographic
details of all participants by intervention group are presented
in (Table 1). The age, marital status, education, and employ-
ment status of participants were similar across the 3 groups.
Slightly fewer men randomized to the video group reported a
family history of prostate cancer. A higher proportion of men
assigned in the video group accessed the internet daily, but
fewer accessed it 2–3 times a week compared to the internet
and pamphlet groups.

Eligibility 
n=236 assessed at 

initial contact 

Randomization 
Eligible participants 
randomized to video, 
internet or pamphlet 

intervention 

Ineligible 
75 men excluded; 
n=6 diagnosed with 
prostate cancer 
n=26 wanted a 
PSA/DRE rather than 
the information 
n=43 did not return a 
consent form 

Baseline 
assessment 

n=161 

Video received 
intervention 

n=55 

Internet received 
intervention 

n=56 

Pamphlet received 
intervention 

n=50 

Analyzed  
n=53(96%) 

Analyzed  
n=54(96%) 

Analyzed  
n=49(98%) 

Withdrew consent 
n=2 

(did not want to 
conduct follow-up 

assessment) 

Withdrew consent 
n=2 

(did not want to 
conduct follow-up 

assessment) 

Withdrew consent 
n=1 

(did not want to 
conduct follow-up 

assessment) 

Figure 1. Participant recruitment and flow.
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There was no evidence that the level of participation was
statistically significantly different between the 3 groups (p=
0.258), with 49 (92%) participants in the video group, 52 (96%)
participants in the internet group, and 43 (88%) participants in
the pamphlet group reporting complete revision of the materi-
als. In addition, there was no evidence that the percentage of
participants seeking additional information during the period of
the trial was statistically significantly different between groups
(p=.422), with a total of 6 (11%) participants in the video group,
11 (20%) in the internet group, and 7 (14%) in the pamphlet
group seeking additional information.

Primary Outcome

Decisional Conflict. Decisional conflict was similar across
intervention groups at baseline (Table 2). At 1-week follow-up,
there were no statistically or clinically significant differences in
mean decisional conflict between the 3 intervention groups
(Tables 3 and 4). Given there was some baseline imbalance in
internet use, an additional analysis was carried out adjusting
for both baseline decisional conflict and internet use. Compared
to the primary analysis, additional adjustment for baseline
internet use resulted in essentially the same estimates of
intervention effect (Table 4).

Secondary Outcomes

There were no inter-group differences in knowledge and
anxiety before the intervention. Postintervention, knowledge
increased equally in all groups, and there was no difference in
anxiety scores across the 3 groups (Tables 3 and 4). The
majority of participants at baseline indicated a preference for
taking an active role in decision making. This preference
remained at follow-up, however; there were no statistically
significant differences in decision-making preference between
the 3 intervention groups at follow-up (Tables 3 and 4). The
majority of participants indicated a greater propensity of
wanting to be screened for prostate cancer, rather than not,

at baseline. This was consistent postintervention; however, the
propensity for screening at 1-week follow-up did not vary
statistically between groups (Tables 3 and 4).

DISCUSSION

Findings from this study suggest video, internet, and pamphlet
formats are equally effective media for presenting information
on prostate cancer screening, as they had similar impact on
patient decisional conflict, knowledge of prostate cancer, anx-
iety about prostate cancer, participating in decision-making
about prostate cancer screening, and actual screening prefer-
ences. Several other factors need to be considered when
deciding which format to use when educating men about

Table 1. Baseline Demographic Details of Participants by
Intervention

Characteristic Video
(n=55)

Internet
(n=56)

Pamphlet
(n=50)

Mean age (SD [years]) 55.1 (9.3) 56.4 (7.7) 58.7 (9.8)
Marital status n (%)
Single 2 (3.6) 3 (5.4) 6 (12.0)
Partnership 53 (96.4) 53 (94.6) 44 (88.0)

Education n (%)
Primary 0 (0.0) 0 (0.0) 2 (4.0)
Secondary 29 (52.7) 33 (58.9) 26 (52.0)
Tertiary 26 (47.3) 23 (41.1) 22 (44.0)

Employment n (%)
Unemployed 0 (0.0) 2 (3.6) 3 (6.0)
Employed 47 (85.5) 46 (82.1) 36 (72.0)
Retired 8 (14.5) 8 (14.3) 11 (22.0)

Family history of
prostate cancer n (%)

3 (5.5) 6 (10.7) 6 (12.0)

Internet use n (%)
Daily 24 (43.6) 18 (32.1) 18 (36.0)
2–3 times per week 5 (9.1) 11 (19.6) 11 (22.0)
Once a week 1 (1.8) 2 (3.6) 0 (0.0)
Once a month 8 (14.6) 9 (16.1) 3 (6.0)
Never 17 (30.9) 16 (28.6) 18 (36.0)

Table 2. Pretest Clinical Characteristics by Intervention

Characteristic Video
(n=55)

Internet
(n=56)

Pamphlet
(n=50)

Primary
Mean decisional
conflict scale (SD)

2.11 (0.66) 2.01 (0.69) 2.05 (0.75)

Secondary
Mean knowledge
% (SD)

32.72 (20.13) 28.93 (20.51) 33.60 (21.92)

Mean anxiety (SD) 29.45 (11.25) 29.82 (11.55) 28.07 (9.50)
Consumer decision-making
preference, n (%)
Active 33 (60.0) 31 (55.4) 32 (64.0)
Collaborative 17 (30.9) 21 (37.5) 14 (28.0)
Passive 5 (9.1) 4 (7.1) 4 (8.0)

Screening preference,
n (%)
Definitely want 28 (50.9) 31 (55.4) 24 (48.0)
Probably want 17 (30.9) 18 (32.1) 16 (32.0)
Do not mind 10 (18.2) 5 (8.9) 8 (16.0)
Unlikely to want 0 (0.0) 1 (1.8) 2 (4.0)
Definitely not likely 0 (0.0) 1 (1.8) 0 (0.0)

Table 3. One-week Follow-up Clinical Characteristics by
Intervention

Characteristic Video
(n=53)

Internet
(n=54)

Pamphlet
(n=49)

Primary
Mean decisional
conflict scale (SD) *

1.84 (0.60) 1.85 (0.68) 1.78 (0.55)

Secondary
Mean knowledge
% (SD) *

44.91 (23.50) 37.78 (27.10) 37.96
(23.89)

Mean anxiety (SD) * 27.80 (9.54) 29.69 (11.70) 28.64
(10.80)

Consumer decision-
making preference, n (%)
Active 34 (64.2) 31 (57.4) 34 (69.4)
Collaborative 17 (32.1) 20 (37.0) 12 (24.5)
Passive 2 (3.8) 3 (5.6) 3 (6.1)

Screening preference,
n (%)
Definitely want 18 (34.0) 25 (46.3) 20 (40.8)
Probably want 14 (26.4) 17 (31.5) 14 (28.6)
Do not mind 15 (28.3) 10 (18.5) 6 (12.2)
Unlikely to want 3 (5.7) 2 (3.7) 6 (12.2)
Definitely not likely 3 (5.7) 0 (0.0) 3 (6.1)

SD refers to Standard Deviation.
*Presented means are observed means.
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prostate cancer screening. Patient knowledge, interest in being
screened, and anxiety associated with considering the benefits
and limitations with prostate cancer screening may all influence
themanner in which patients interact with their doctor and what
role is adopted during the decision-making process. The out-
comes of this study also add to findings from previous studies
that have identified the beneficial impact of prostate cancer
education materials on patient decisional conflict, knowledge,
anxiety, and role in the decision-making process.9–20 However,
this study is the first to directly compare patient information on
prostate cancer screening delivered through video, internet, and
written formats to men previously not screened for prostate
cancer, and suggest thatmedia formatmay not significantly alter
these clinical outcomes.

In the era of evidence-based medicine, it is widely recognized
that patient education materials are necessary. More so, such
materials must be easily accessible for patients to truly
participate in informed medical decision-making processes.
This provision of information is particularly important when
patients are faced with making a choice in the absence of
definitive evidence to guide the assessment of their options.
Although men’s perceived awareness of prostate cancer
screening may be high, many do not have a complete
understanding of the issue.7 The presence of psychosocial
barriers, including perceived emasculation/embarrassment
during physical examination of the reproductive organs,
stoicism, and anxiety associated with diagnostic tests, may

prevent men from accessing traditional sources of patient
education.7 This inability to access high-quality information
from traditional patient education sources may negatively
influence men to make an uninformed medical decision.

Findings from this study lend further support to the notion
that the internet is a viable method of delivering patient
education materials and one that may circumvent psychosocial
barriers including embarrassment, anxiety, and stoicism.7,8

Accessing health information online in this patient-perceived
nonthreatening environment increases men’s knowledge and
understanding on prostate cancer screening.11 However, infor-
mation delivered online also has the potential to increase a
patient’s confidence to initiate a discussion with their doctor
about their health situation, feeling that they can equally
contribute to the discussion and decision-making process.8 In
the next few years, data from large RCTs will provide further
evidence on the benefits and limitations of prostate cancer
screening3—evidence that may be substantially different to
current recommendations. It is essential that patients have
access to such information that may influence their decision-
making behavior quickly and in a manner most conducive to
their learning style.

A major strength of this study was the low attrition rate.
However, study recruitment relied on men to volunteer as
participants, thereby potentially introducing volunteer bias to
the study. Compliance with viewing the materials and previous
history of prostate cancer screening were participant reported.
Access to patient medical records could have also confirmed
participants’ previous history for prostate cancer screening;
however, this was beyond the scope of this trial. A further
limitation of this study was that participant satisfaction with
the educational materials and the format of delivery was not
measured. It was also noted that more than half of the
participants recruited in this study were regular users of the
internet. Therefore, it is possible that these participants may
have accessed further information online before their follow-
up. During the recruitment period for this study, a variety of
prostate cancer awareness campaigns were advertised. This
may have impacted on baseline decisional conflict scores, but
because participants were randomized to the intervention
groups, it is unlikely to have affected our estimates of
intervention effects.

CONCLUSION

Patient education materials increase knowledge and decrease
decisional conflict and anxiety associated with making medical
decisions.30 With more patients wanting more than just “basic”
levels of information, future research could center on the most
effective method of providing different levels (i.e., basic,
intermediate, and advanced) of patient information. If such
materials are presented via the internet, then further research
must be undertaken to investigate the impact of the public’s
health literacy to comprehend such information. Until the
results of randomized controlled trials about effectiveness of
prostate cancer screening are available in the next few years,
patient education materials should explain the benefits and
risks associated with prostate cancer screening. Men should
have free access to high-quality evidence-based information in
a format most suited to their learning style.

Table 4. One-week Follow-up Clinical Characteristics by
Intervention Effect (95% Confidence Interval; p value)

Outcome Video vs
Internet*

Video vs
Pamphlet*

Internet vs
Pamphlet*

Primary
Decisional
conflict
Primary
analysis†

−0.06
(−0.24, 0.12)
p=.517

0.04
(−0.15, 0.22)
p=.699

0.10
(−0.09, 0.28)
p=.307

Secondary
analysis‡

−0.04
(−0.22, 0.14)
p=.650

0.04
(−0.14, 0.23)
p=.641

0.09
(−0.10, 0.27)
p=.362

Secondary
Knowledge† 5.51

(−3.49, 14.50)
p=.228

7.39
(−1.80, 16.58)
p=.114

1.88
(−7.31, 11.08)
p=.686

Anxiety† −2.08
(−5.33, 1.17)
p=.208

−1.81
(−5.14, 1.53)
p=0.285

0.27
(−3.05, 3.59)
P=.873

Consumer
decision-
making
preference§,‖

1.33
(0.62,2.86)
p=.463

0.83
(0.37,1.88)
p=0.654

0.62
(0.28,1.39)
P=.248

Screening
preference§

0.52
(0.26,1.05)
p=.067

0.79
(0.39,1.62)
p=.520

1.51
(0.74,3.08)
P=.262

*Sample size nvideo=53; ninternet=54; npamphlet=49
†Estimate of intervention effect adjusted for baseline of the outcomemeasure.
‡Estimate of intervention effect adjusted for baseline of the outcome
measure and internet use.
§Estimate of intervention effect from proportional odds ordinal regression
model.
‖Interpretation for consumer decision-making preference follows: for those
in the video group, the odds of being in a more proactive versus less
proactive decision-making category were 33% higher. However, since the
CI includes the null value of 1.0, there is no evidence to suggest that this
differs between groups.
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