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Abstract

Background: Randomized trials of Web-based decision aids for prostate-specific antigen (PSA) testing indicate that these
interventions improve knowledge and reduce decisional conflict. However, we do not know about these tools' impact on people
who spontaneously use a PSA testing patient decision aid on the internet.

Objective: The objectives of this study were to (1) determine the impact of the Web-based PSA Option Grid patient decision
aid on preference shift, knowledge, and decisional conflict; (2) identify which frequently asked questions (FAQs) are associated
with preference shift; and (3) explore the possible relationships between these outcomes.

Methods: Datawere collected between January 1, 2016, and December 30, 2017. Userswho accessed the Web-based, interactive
PSA Option Grid were provided with 3 options; have a PSA test, no PSA test, or unsure. Usersfirst declared their initial preference
and then completed 5 knowl edge questions and a4-item (yes or no) validated decisional conflict scale (Sure of myself, Understand
information, Risk-benefit ratio, Encouragement; SURE). Next, users were presented with 10 FAQs and asked to identify their
preference for each question based on the information provided. At the end, users declared their final preference and completed
the same knowledge and decisional conflict questions. Paired samplet testswere empl oyed to compare before and after knowledge
and decisional conflict scores. A multinomial regression analysis was performed to determine which FAQs were associated with
ashift in screening preference.

Results: Of all the peoplewho accessed the PSA Option Grid, 39.8% (186/467) completed the interactive journey and associated
surveys. After excluding 22 female users, we analyzed 164 responses. At completion, users shifted their preferenceto “not having
the PSA test” (43/164, 26.2%, vs 117/164, 71.3%; P<.001), had higher levels of knowledge (112/164, 68.3%, vs 146/164, 89.0%;
P<.001), and lower decisional conflict (94/164, 57.3%, vs 18/164, 11.0%; P<.001). There were 3 FAQs associated with preference
shift: “What does the test involve?’ “If my PSA level is high, what are the chances that | have prostate cancer?’ and “What are
the risks?” We did not find any relationship between knowledge, decisional conflict, and preference shift.

Conclusions: Unprompted use of the interactive PSA Option Grid leads to preference shift, increased knowledge, and reduced
decisiona conflict, which confirms the ability of these tools to influence decision making, even when used outside clinical
encounters.

(JMIR Cancer 2018;4(2):€11102) doi: 10.2196/11102
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Introduction

Randomized trials of Web-based decision aids for the
prostate-specific antigen (PSA) screening test have indicated
that these tools increase user knowledge, reduce decisiona
conflict, and reduce interest in having the test in controlled
contexts, where users arerecruited to usetheintervention [1,2].
However, what can we say about users who choose to use
Web-based decision aidsindependent of any study recruitment?
Does spontaneous use of a PSA tool have an effect on users
knowledge and decisional conflict and shift their screening
preferences?

A recent systematic review of 13 randomized trial s assessed the
effectiveness of decision aids for decision making in prostate
cancer testing [3]. Regardless of the mode of delivery (ie,
paper-based, Web-based, or video) the majority of decision aids
improved patient knowledge of the PSA screening test and
mitigated decisional conflict [3]. An example of a Web-based
intervention that induced these positive outcomes is Prosdex,
which also lowered the intention to undergo testing by 18% in
comparison with participants in the control group who did not
receive any decision support intervention [1]. Furthermore, a
randomized trial found an amost 10% reduction in PSA
screening and a 30% increase in preference for “watchful
waiting” for those who used aWeb-based decision aid compared
to those who viewed public websites[4]. Web-based PSA tools
that aretailored to individual participantsincreased knowledge
levelsamong African American men, improved decision quality,
and decreased levels of decision regret at follow-up [5-7].

A Web-based PSA decision aid—" PSA test: yesor no?’ Option
Grid—is a platform for men seeking information on the Web.
It is designed for independent use. Individuals (presumably
men) find thistool, independent of any invitation or promotion.
Thistool provides evidence-based information on therisks and
pros and cons of the PSA screening test to help users make a
decision that aligns with their preference [8]. The tool assesses
user knowledge, level of decisiona conflict, and preference
before and after viewing the information. A prior study among
82 participants shows that users of the PSA Option Grid tend
to become more risk averse, shifting their preference to “not
having the test” after viewing risk information associated with
the screening test and prostate biopsies [9]. This indicates a
real-world impact on screening preference for users who
spontaneously use thistool [9].

In a recent study, researchers used Google Analytics to track
usage datafor users of a\Web-based decision aid for early-stage
prostate cancer to determineif the tool was helpful and if users
would recommend it to others. Although this study analyzed
data from an unsolicited sample to determine “real-world”
impact, they did not assess outcomes pre- and post decision aid
use [10]. As far as can be determined, there has been no
assessment of the direct impact of using a Web-based PSA
screening decision aid on specific outcomes like preference
shift, knowledge, or decisional conflict without actively
recruiting or providing incentivesto usersin aresearch context.

The aims of this study wereto: (1) determine the impact of the
Web-based PSA Option Grid patient decision aidson preference
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shift, knowledge, and decisional conflict; (2) identify which
frequently asked questions (FAQs) are associated with
preference shift; and (3) explore the possible relationships
between these outcomes.

Methods

Design

We conducted an analysis of data from a longitudinal sample
derived from the Option Grid website of users who searched
for and used the Web-based “ PSA test: yesor no?’ Option Grid,
independent of any invitation. We assessed user preferences
regarding PSA screening. We al so measured levels of knowledge
and decisional conflict before and after using the intervention.
Ethical approval for this study was received from the Dartmouth
College Committee for the Protection of Human Subjects
(STUDY00030776).

Participants

Data from users of the “PSA test: yes or no?’ Option Grid
collected between January 1, 2016, and December 30, 2017,
weredigiblefor inclusion. Datawere excluded if the user exited
the Option Grid website prior to completing the entire interactive
process or if the user self-identified as female.

Intervention

Based on the 2017 Cochrane systematic review definition of a
patient decision aid—"decision aids are intended to provide
information and to promote self-help in the treatment
decision-making process, which enables the patient to more
actively participate in this process, if this is his or her
preference”—we identify Option Grid as a patient decision aid
[11]. Option Grid is available in static (PDF) and interactive
(Option Grid interactive journey) formats. Both the paper-based
and interactive versions of the “PSA test: yes or no?’ Option
Grid were freely available on the optiongrid.org website until
March 2018. Users searched for and used the tool sindependent
of any invitation. The tool was not promoted at any time during
the study period. The interactive version of Option Grid was
intended for independent use, but the information provided
could have been used to facilitate a more collaborative
discussion with a physician.

On the Option Grid website, users could have searched for the
PSA interactive Option Grid using the keyword function or
found it on alist of topics they could have browsed through.
Once on the PSA Option Grid webpage, users had the option
of viewing the PDF version of the PSA Option Grid or starting
the “interactive journey.” The sameinformation is presentedin
both versions except the interactive journey presents the
information in a sequentia interactive method. If the journey
was selected, users provided their demographic information
such as their age group, gender, ethnicity, and geographic
location. Before proceeding, users identified the strength of
their preference, their level of decisiona conflict, and their level
of knowledge. Next, 10 FAQs, always presented in the same
order, provided users with evidence-based information on the
PSA test (ie, described the test and indicated the chances of
having prostate cancer in their lifetime, the significance of
having a normal or high PSA level, survival risk, and the
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advantages and risks associated with the PSA test), and therisks
and side effects associated with prostate biopsies and prostate
cancer treatments. Multimedia Appendix 1 illustrates the
interface that the user encountered for the first FAQ of thetool.
To complete the interactive journey, users identified their final
preference and the strength of that preference and completed
the same SURE survey and knowledge questionnaire post-PSA
Option Grid use.

Outcome M easures

The “self-check” knowledge measure contained 5 items that
require atrue or false response (Multimedia Appendix 2). The
guestions were devel oped in relation to some of theinformation
embedded in the interactive PSA Option Grid. Those questions
helped us determine if the user understood the content and
learned new information during the interactive journey. Users
filled out their responses before and after completing the
journey.

Légareé et a devel oped ashort 4-item decisional conflict measure
known as SURE (Sure of myself; Understand information;
Risk-benefit ratio; Encouragement), in which the user responded
yes or no to each of the 4 questions (Multimedia Appendix 3)
[12]. The 4 items are based on the 16-item decisional conflict
scale and the Ottawa Decision Support Framework. The
reliability and validity of SURE was first assessed with
French-speaking pregnant women considering prenatal screening
for Down syndrome and with over 1000 English-speaking
patients in rural New England who were referred to watch
condition-specific video decision aids [12]. SURE was found
tobeareliableand valid measureto “ detect clinically significant
decisiona conflict” in both groups [12,13]. Results of a
secondary analysis of a clustered randomized trial supported
the conclusions using a primary care sample: SURE showed
“adequate psychometric properties’ [13].

We aso collected user preference data before and after reading
the information associated with each FAQ in the interactive
Option Grid (Multimedia Appendix 4).

Data Collection and Analysis

A database stored all responses provided by the user throughout
the entire interactive journey; we only analyzed datafrom users
of the interactive version. This included their responses to the
knowledge questions, SURE survey, and their preferences
pre-and post-Option Grid use.

The 3 preference options were represented in the dataset as
O=having the PSA test, 1=not having the PSA test, and 2=l am
not sure. The McNemar test was used to determine if users
significantly shifted their preference after completing the
interactive journey in comparison with their initial preference
prior to viewing the information. Chi-square tests were
performed to explore possibl e rel ationshi ps between knowl edge,
decisional conflict, and preference shift.
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We conducted a multinomial regression analysis to determine
which FAQs were associated with preference shift. We created
a dependent variable with 4 categories: 0="having a PSA test”
shifted to “not having a PSA test,” 1="not having a PSA test”
shifted to “having a PSA test,” 2="not having a PSA test”
preference retained, and 3="having a PSA test” preference
retained (reference category). The FAQs represented nominal
independent variables and wereinserted asfactorsin the model.
Due to the fact that multiple treatment options are being
compared for each FAQ, we decided that FAQs with a P value
of .02 would be considered statistically significant in terms of
shifting user preference [9].

Users received a score from 0O to 5 (a perfect score) on the
“self-check” knowledge questionnaires. This scorewasrecorded
as a continuous variable in the database. The pre- and post
knowledge scores were used in a paired sample t test to
determine whether knowledge significantly increased after
Option Grid use. The dataset also contained the user’ s responses
(0=no, 1=yes) to each SURE survey item before and after
completing theinteractive Option Grid. A perfect scoreindicated
that the user was not experiencing clinically significant
decisiona conflict. A score of <3 meant that the user was
experiencing clinically significant decisiona conflict [13]. A
paired samplet test was employed to compare the total pre-and
postdecisional conflict scores.

Results

Participant Sample

A total of 467 usersaccessed the Option Grid website and began
using the Web-based, interactive PSA decision aid. However,
only 186 users completed the entire interactive journey. Of the
186 completed “journeys’ (attrition rate of 60.2%, 281/467),
22 users self-identified asfemale, leaving asample of 164 users.
The majority of 281 users who dropped out either did so after
viewing thefirst FAQ (118/281, 42.0%) or at the midway point
of the journey (66/281, 23.5%). Over half (88/164, 53.7%) of
usersindicated that they were between the ages of 45-64 years,
and over 70.1% (115/164) of the sample self-identified aswhite
or not Hispanic or Latino. The majority (87/164, 53.0%) of the
sample resided in North America. See Table 1 for details.

Preference Shift

Prior to being presented with the FAQs, 73.8% (121/164) users
selected “having the PSA test” astheir initial preference. After
completing the interactive journey, 28.7% (47/164) users
indicated that they preferred having the PSA test—a decrease
of 45.1% (74/164). The number of users who preferred “not
having the PSA test” increased from 43 users pre-FAQ to 117
users post-FAQ. Overall, asignificant preference shift (P<.001)
to “not having a PSA test” occurred after viewing the
information embedded in theinteractivetool. Figure 1illustrates
the decrease in the number of userswho selected “ having a PSA
test” for each FAQ.
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Table 1. User characteristics for the Web-based, interactive “ prostate-specific antigen test: yes or no?’ Option Grid.
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Characteristic n (%)
Agein years
18-24 5(3.0)
25-44 29 (17.7)
45-64 88(53.7)
>65 42 (25.6)
Ethnicity
Hispanic or Latino 15(9.1)
Not Hispanic or Latino 115 (70.1)
Not identified 34(20.7)
Race
White 130(79.3)
Black or African American 11 (6.7)
Asian 12(7.3)
Native Hawaiian or other Pacific Islander 1(0.6)
American Indian or Alaska Native 5(3.0)
Other or not identified 5(3.0)
Geographic region
North America 87 (53.0)
South America 8(4.9)
Europe 59 (36.0)
Africa 1(0.6)
Asia 5(3.0)
Australia 4(2.4)

Figure 1. Percentage of users who declared their preference for each FAQ: have a prostate-specific antigen (PSA) test, not having a PSA test, or not

sure.
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There were 3 FAQs associated with a preference shift from
“having the PSA test” to “not having the PSA test,” namely,
FAQ1, “What does the test involve?’ (P=.002); FAQ 3, “If my
PSA level is high, what are the chances that | have prostate
cancer?’ (P=.01); and FAQ 7, “What are the risks?’ (P=.01;
Table 2). The majority of usersin the sample selected “having
aPSA test” for FAQ 1, which informed them that the PSA isa
blood test that measures the antigen level in the blood from the
prostate gland; no information was provided for the “ not having
aPSA test” option. A dight increasein PSA preference occurred
for FAQ 2, where users were presented with the same risk
information for both options: 15% of men will devel op prostate
cancer in their lifetime. Numbers significantly declined for
preference of the PSA test at FAQs 3 and 4. When users were
presented with the fact that 30% of men with ahigh PSA level
have prostate cancer (FAQ 3), albeit inflammation and infection
alsoincreaselevels, they shifted their preferenceto “not having
the PSA test.” Preference for this option continued with FAQ
4, which stated that 15% of men with a normal PSA have
prostate cancer. More users opted for “not having the test” at
FAQ 5, which stated that only 0.6% of men who do not have a
PSA test die from prostate cancer. FAQ 6 represented an
inflection point because thiswasthe only question that reversed
the trend (albeit not significantly) of preferences shifting to
“having thetest.” FAQ 6 indicated that 33% of prostate cancers
are aggressive, and a small number will benefit from early
treatment. FAQ 7 significantly shifted preference. It informed
users that the PSA test cannot identify an aggressive form of
prostate cancer and that more tests (biopsies) would be needed.
The number of users who preferred having the screening test
continued to decline after this question until it hit the lowest
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point at the last question when only 31.7% (52/164) of the
sample preferred having the PSA test.

Knowledge

Before viewing the FAQs, 68.3% (112/164) users achieved a
perfect score compared with the 89.0% (146/164) users who
achieved a perfect knowledge score after viewing the FAQs.
The mean post-FAQ knowledge score was 4.88 (SD 0.36)
compared with the pre-FAQ knowledge score of 4.64 (SD 0.56).
Overall, there was astatistically significant knowledgeincrease
after viewing the Web-based, interactive PSA Option Grid FAQs
(t163=_6.70, P<001)

Decisional Conflict

Before reviewing the FAQs, 89.0% (146/164) users answered
“no” to at least 1 of the 4 SURE survey items, indicating
decisional conflict. After completing the Option Grid interactive
journey, decisional conflict decreased to 42.7% (70/164) users.
Overall, the decisional conflict score pre-FAQs was 1.49 (SD
1.38) and post-FAQs was 3.24 (SD 1.03). A datisticaly
significant decisional conflict reduction occurred after viewing
the Web-based, interactive PSA Option Grid (t;55=—15.234,
P<.001). The percentages of users who selected yes for each
SURE item are listed in Table 3.

Relationship Between K nowledge, Decisional Conflict,
and Preference

Analyses indicated no association or relationship between
preference shift and increased knowledge levels (P=.45) or
between reduced decisional conflict and preference shift (P=.29).
Furthermore, no relationship was established between increased
knowledge and reduced decisional conflict (P=.85).
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Table 2. Frequently asked questions (FAQs) associated with preference shift for the interactive prostate-specific antigen (PSA) Option Grid decision
aid based on the multinomial regression analysis.

Variable® “Having a PSA” shifted to “not hav-  “Not having aPSA” shifted to “hav- “Not having aPSA” preferencere-  p 5
ingaPSA” (n=76), ORP (95% Cl)  iNg aPSA” (n=2), OR (95% Cl) tained (n=41), OR (95% Cl)
FAQ 1: What doesthetest involve? 0028
Not sure 1.00 1.00 1.00
HaveaPSAtest 0.48 (0.07-3.09) 205 (0.00-0.00)4 9.7x10° (0.00-0.00)4
t'\g have PSA  5.9x10° (0.00-0.00)° 0.00 (0.00-0.00)4 7.0x10™ (0.00-0.00)¢
FAQ 2: What are my chances of having prostate cancer in my lifetime? .94
Not sure 1.00 1.00 1.00
HaveaPSA test 0.40 (0.04-3.73) 0.00 (0.00-0.00)° 0.27 (0.02-4.09)
Not have PSA
test 0.12 (0.00-0.00)4 3.89 (0.00-0.00)4 0.03 (0.00-0.00)4
FAQ 3: If my PSA level ishigh, what arethe chancesthat | have prostate cancer ? 018
Not sure 1.00 1.00 1.00
HaveaPSAtest 1.02 (0.08-13.63) 236 (0.00-0.00)° 0.07 (0.00-1.81)
Not havePSA  0.71 (0.04-13.73) 0.00 (0.00-0.00)° 0.26 (0.01-8.23)
Test
FAQ 4: If my PSA level isnormal, can | besurethat | don’t have prostate cancer ? .26
Not sure 1.00 1.00 1.00
HaveaPSA test 0.11(0.01-1.33) 2.81x10'° (0.00-0.00) 0.57 (0.02-14.53)
Not have PSA  0.33 (0.02-4.71) 94.79 (0.00-0.00)° 1.13 (0.04-30.95)
test
FAQ 5: Will getting the PSA test lower my chance of dying from prostate cancer ? .07
Not sure 1.00 1.00 1.00
HaveaPSAtest 13.43 (0.73-246) 2.06x10™ (0.00-0.00) 114.96 (0.78-169.02)
Not have PSA  17.69 (0.88-353) 0.00 (0.00-0.00)° 223.42 (1.51-330.33)
test
FAQ 6: What are the advantages? .09
Not sure 1.00 1.00 1.00
HaveaPSA test 1.60 (0.09-30.35) 0.00 (0.00-0.00)¢ 1.66 (0.05-51.22)
Not have PSA  16.23 (0.70-377) 0.25 (0.00-0.00)° 10.72 (0.31-373.95)
test
FAQ 7: What aretherisks? 018
Not sure 1.00 1.00 1.00
HaveaPSAtest 0.26 (0.01-11.67) 0.00 (0.00-0.00)¢ 0.05 (0.00-2.95)
Not have PSA  0.76 (0.02-39.09) 0.00 (0.00-0.00)° 0.26 (0.00-17.42)
test
FAQ 8: What risks are associated with a prostate biopsy? .99
Not sure 1.00 1.00 1.00
HaveaPSA test 2.75 (0.05-154) 0.00 (0.00-0.00)¢ 0.98 (0.01-167.57)
Not have PSA  4.33 (0.07-255) 7.64 (7.64-7.64)° 1.37(0.01-237.35)
test
FAQ 9: What other side effects can | expect from a prostate biopsy? .89
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Variable® “Having aPSA” shifted to “not hav-  “Not having aPSA” shifted to “hav- “Not having aPSA” preferencere-  p 4,
ingaPSA” (n=76), ORP (95% Cl)  iNg aPSA” (n=2), OR (95% Cl) tained (n=41), OR (95% Cl)
Not sure 1.00 1.00 1.00
HaveaPSAtest 0.25(0.01-4.33) 0.00 (0.00-0.00)¢ 0.43 (0.01-15.63)
Not have PSA  0.24 (0.01-4.27) 0.00 (0.00-0.00)° 0.53 (0.02-18.50)
test
FAQ 10: What aretherisksassociated with prostate cancer treatment? .61
Not sure 1.00 1.00 1.00
HaveaPSAtest 0.23(0.03-1.88) 0.00 (0.00-0.00)¢ 0.50 (0.03-7.45)
tl\:;t have PSA  0.42 (0.05-3.53) 0.00 (0.00-0.00)° 0.39 (0.03-5.95)

8Reference category: “having a PSA test” preference retained.

POR: odds ratio.

CEstimated P value for the association between FAQs and preference shift.
%The cell sample size was too small; thus, we could not compute OR or Cl.
Significantly shifted screening preference.

Table 3. The proportion of users who responded “yes’ to each item on the Sure of myself, Understand information, Risk-benefit ratio, Encouragement
(SURE) decisional conflict survey before and after viewing the information embedded in the interactive prostate-specific antigen Option Grid.

SURE item Yes, n (%)

Pre Post
Do you feel sure about the best choice for you? 55 (33.5) 110 (67.1)
Do you know the benefits and risks of each option? 52 (31.7) 156 (95.1)
Areyou clear about which benefits and risks matter most to you? 63 (38.4) 136 (82.9)
Do you have enough support and advice to make a choice? 74 (45.1) 129 (78.7)

Discussion

Principal Findings

The Web-based interactive PSA Option Grid decision aid shifted
preference toward not having the screening test, increased user
knowledge, and reduced decisional conflict. In particular, there
were 3 elements of information that induced a shift. First, the
description of the PSA test—a blood test that measures the
antigen level in the blood from the prostate—was associated
with the preference of having the PSA test. Second, FAQ 3
(stating that 30% of men with a high PSA level have prostate
cancer, but that inflammation and infection can also increase
PSA levels) shifted user preferences to declining the screening
test. Lastly, the risks of having the PSA test were presented at
FAQ 7, which represents a significant juncturein the “journey”
in terms of shifting user preference to not having the PSA test.
FAQ 7 stated that it is not possible to know whether a cancer
is aggressive with the PSA test alone; a high PSA level means
that one would need moretestslike biopsies, and biopsies carry
risks. No relationships were established between knowledge,
decisional conflict, and preference shift.

The main strength of our study isthat we obtained information
from a self-selected sample of participants who freely accessed
the Web-based intervention to better understand whether the
effect of using a Web-based tool is replicated in a naturalistic
setting (ie, outside of a controlled, incentivized research

http://cancer.jmir.org/2018/2/€11102/

context). However, we know that a self-selected sample of
individuals who access Web-based health information islikely
to have ahigher computer literacy and educational attainment,
which meansthat we may not have had arepresentative sample
of the greater population. Increasing the sample size and
randomizing the FAQs would strengthen the study findings.
We recognize that having a more diverse sample may have
influenced our findings. Only 6.7% (11/164) participants of our
sample identified as African American people, and we know
that this patient population is considered to be at high risk for
prostate cancer [14]. Further, we were unable to determine
whether users were health care professionals or actual patients.
Lastly, it isimportant to note that following data analysis, the
interactive PSA Option Grid decision aid (in the Web-based
format used for this study) was removed from the Web in March
2018 and is no longer available for public use.

A paucity of data exists on the outcomes associated with the
use of Web-based PSA decision aids for individuals
spontaneously searching theinternet for information. Our study
shows that even for a self-selected sample, a Web-based tool
increased knowledge and reduced decisional conflict. Our
previous work indicated that FAQs 1, 3, and 8 shifted user
preferences to not having the PSA screening test. In this study,
FAQs 1, 3, and 7 shifted preference in the same direction,
confirming that risk information (FAQs 7 and 8 both discuss
risk) may be the active ingredient in the PSA Option Grid
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responsible for the shift [9]. FAQs 7 and 8 discuss the risk of
the PSA test and the risk of the prostate biopsy, respectively.
Thus, we can infer that men value risk information in their
decision making. Our data are also consistent with previous
studies suggesting that men who used Web-based decision aids
reported higher knowledge and lower decisional conflict and
were less likely to want prostate cancer screening [1,2,15,16].
The preference not to undergo screening alignswith the Agency
for Healthcare Research and Quality’s recommendation, which
indicatesthat the “ benefits of PSA-based screening for prostate
cancer do not outweigh the harms” [17].

Our study showed no relationship between knowledge,
decisional conflict, and preference. This differs from Evans et
al’s randomized trial that showed a link between increased
knowledge and a less favorable attitude toward testing [1].
Although we did not test attitude, we still did not see an
association between increased knowledge and preference shift.
Rubel et al used a Solomon 4-group design to demonstrate that
increased knowledge was related to reduced decisional conflict
for those using a prostate cancer screening decision aid [18].
Based on our data, we can infer that men who spontaneously
used the Option Grid already had high levels of knowledge to
begin with, despite being conflicted about their screening
preference. Further investigation isrequired to better understand
the potential associations between these outcomes. We did not
collect data on the final screening decision of the user; thus,
more research is needed to understand the actual effect of using
interactive decision aids on the quality of the real-world
decision-making process.

Scaliaet a

In light of the high attrition rate observed in this study, future
work should focus on creating or modifying Web-based patient
decision aidsto reduce the burden on the user. Many men search
theinternet for credible health information, but the high attrition
rate in our study indicates that interest or engagement is
impacted by the time it takes to complete the Option Grid
interactive journey. For example, an observational Web-log
analysis showed that the mean total time spent on a Web-based
decision aid is 20 minutes [19]. Evidently, these tools, which
rarely undergo extensive usability testing, can be made easier
to use [20]. Furthermore, research should focus on minimizing
the “digital divide” [21]. Men who use these tools tend to be
white people, highly educated, and reasonably computer literate,
with internet access[21,22]. Men exhibiting these characteristics
have a significant advantage in terms of access to health
information. We need to better understand how to reach men
across socioeconomic strataand how to create Web-based tools
that are suitable to all demographics, health literacy levels, and
computer literacy levels.

Conclusion

The Web-based PSA Option Grid decision aid enabled usersto
increase their level of knowledge while reducing decisional
conflict. The risk information embedded in the tool shifted
preference away from having the screening test. Efforts should
be made to increase access to evidence-based information for
men in all socioeconomic categories. This would lead men to
be more informed when communicating with their clinician and
would help them make a decision that aigns with their
preference.

Acknowledgments

The authors would like to thank AriannaBlaine for providing access to the Option Grid dataand Dr Pablo Martinez-Camblor for

providing statistical support.

Conflictsof Interest

GE is the director of &think LLC, which owns the registered trademark for Option Grids patient decision aids. He provides
consultancy in the domain of shared decision making and patient decision aids to Access Community Health Network, Chicago
(Federally Qualified Medica Centers), and to EBSCO Health Option Grids patient decision aids. GE initiated the Option Grid
Collaborative, tools that are hosted on a website managed by Dartmouth College. Existing Option Grids hosted at this website
are freely available until such time as the tools have expired. MAD is a consultant to Access Community Health Network and
has contributed to the devel opment of the Option Grid patient decision aids, which are licensed to EBSCO Health. MAD receives
consulting income from EBSCO Health and may receive royaltiesin the future.

Multimedia Appendix 1

The interface the user encountered for the first frequently asked question of the Web-based PSA Option Grid patient decision
aid.
[PDFE File (Adobe PDF File), 60KB-Multimedia Appendix 1]

Multimedia Appendix 2
The "self-check™ knowledge questionnaire that users encountered before, and after completing the interactive journey.

[PDE File (Adobe PDF File), 70KB-Multimedia Appendix 2]

Multimedia Appendix 3
The SURE survey presented to users before and after completing the interactive journey to measure decisional conflict.

http://cancer.jmir.org/2018/2/€11102/ JMIR Cancer 2018 | vol. 4 | iss. 2| €11102 | p. 8

(page number not for citation purposes)


https://jmir.org/api/download?alt_name=cancer_v4i2e11102_app1.pdf
https://jmir.org/api/download?alt_name=cancer_v4i2e11102_app1.pdf
https://jmir.org/api/download?alt_name=cancer_v4i2e11102_app2.pdf
https://jmir.org/api/download?alt_name=cancer_v4i2e11102_app2.pdf
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR CANCER Scaliaet a

[PDE File (Adobe PDF File), 46K B-Multimedia Appendix 3]

Multimedia Appendix 4
Usersidentify their preference pre-and-post interactive journey.

[PDE File (Adobe PDF File), 47K B-Multimedia Appendix 4]

References

1.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Evans R, Joseph-Williams N, Edwards A, Newcombe RG, Wright P, Kinnersley P, et al. Supporting informed decision
making for prostate specific antigen (PSA) testing on the web: an online randomized controlled trial. JMed Internet Res
2010 Aug 06;12(3):€27 [FREE Full text] [doi: 10.2196/jmir.1305] [Medline: 20693148]

Taylor KL, Williams RM, DavisK, Luta G, Penek S, Barry S, et al. Decision making in prostate cancer screening using
decision aids vs usual care: arandomized clinical trial. JAMA Intern Med 2013 Oct 14;173(18):1704-1712 [FREE Full
text] [doi: 10.1001/jamainternmed.2013.9253] [Medline: 23896732]

llic D, Jammal W, Chiarelli P, Gardiner RA, Hughes S, Stefanovic D, et a. Assessing the effectiveness of decision aids
for decision making in prostate cancer testing: a systematic review. Psychooncology 2015 Oct;24(10):1303-1315. [doi:
10.1002/pon.3815] [Medline: 25873433]

Frosch DL, Bhatnagar V, Tally S, Hamori CJ, Kaplan RM. Internet patient decision support: arandomized controlled trial
comparing alternative approaches for men considering prostate cancer screening. Arch Intern Med 2008 Feb
25;168(4):363-369. [doi: 10.1001/archinternmed.2007.111] [Medline: 18299490]

Watts KJ, Meiser B, Wakefield CE, Barratt AL, Howard K, Cheah BC, et a. Online prostate cancer screening decision aid
for at-risk men: arandomized trial. Health Psychol 2014 Sep;33(9):986-997. [doi: 10.1037/a0034405] [Medline: 24274808]
Salkeld G, Cunich M, Dowie J, Howard K, Patel M1, Mann G, et a. The Role of Personalised Choice in Decision Support:
A Randomized Controlled Trial of an Online Decision Aid for Prostate Cancer Screening. PLoS One 2016;11(4):e0152999
[FREE Full text] [doi: 10.1371/journal.pone.0152999] [Medline: 27050101]

Ellison GL, Weinrich SP, Lou M, Xu H, Powell 1J, Baquet CR. A randomized trial comparing web-based decision aids on
prostate cancer knowledge for African-American men. J Natl Med Assoc 2008 Oct;100(10):1139-1145 [FREE Full text]
[Medline: 18942274]

Elwyn G, Lloyd A, Joseph-Williams N, Cording E, Thomson R, Durand M, et al. Option Grids: shared decision making
made easier. Patient Educ Couns 2013 Feb;90(2):207-212. [doi: 10.1016/j.pec.2012.06.036] [Medline; 22854227]
Scalia P, Durand M, Kremer J, Faber M, Elwyn G. Online, Interactive Option Grid Patient Decision Aids and their Effect
on User Preferences. Med Decis Making 2018 Dec;38(1):56-68. [doi: 10.1177/0272989X 17734538] [Medline: 29078054]
Feldman-Stewart D, Tong C, Brundage MD. Evaluation of awidely available patient decision aid for the treatment of
prostate cancer. Patient Educ Couns 2018 Oct;101(10):1761-1766. [doi: 10.1016/j.pec.2018.04.015] [Medline: 29729858]
Stacey D, Légaré F, Lewis K, Barry MJ, Bennett CL, Eden KB, et a. Decision aids for people facing health treatment or
screening decisions. Cochrane Database Syst Rev 2017 Dec 12;4:CD001431. [doi: 10.1002/14651858.CD001431.pub5]
[Medline: 28402085]

Légaré F, Kearing S, Clay K, Gagnon S, D'Amours D, Rousseau M, et al. Are you SURE?: Assessing patient decisional
conflict with a4-item screening test. Can Fam Physician 2010 Aug;56(8):€308-e314 [FREE Full text] [Medline: 20705870]
Ferron PA, Labrecque M, Rousseau M, Turcotte S, Légaré F. Validation of SURE, afour-item clinical checklist for detecting
decisional conflict in patients. Med Decis Making 2014 Dec;34(1):54-62. [doi: 10.1177/0272989X 13491463] [Medline:
23776141]

Woods-Burnham L, Stiel L, Wilson C, Montgomery S, Durdn AM, Ruckle HR, et al. Physician Consultations, Prostate
Cancer Knowledge, and PSA Screening of African American Men in the Era of Shared Decision-Making. Am JMens
Health 2018 Jul;12(4):751-759 [FREE Full text] [doi: 10.1177/1557988318763673] [Medline: 29658371]

Halley MC, RendleKAS, Gillespie KA, Stanley KM, Frosch DL. An exploratory mixed-methods crossover study comparing
DVD- vs. Web-based patient decision support in three conditions: The importance of patient perspectives. Health Expect
2015 Dec;18(6):2880-2891 [FREE Full text] [doi: 10.1111/hex.12273] [Medline: 25263630]

Barry MJ, Wexler RM, Brackett CD, Sepucha KR, Simmons LH, Gerstein BS, et al. Responses to a Decision Aid on
Prostate Cancer Screening in Primary Care Practices. Am J Prev Med 2015 Oct;49(4):520-525. [doi:
10.1016/j.amepre.2015.03.002] [Medline: 25960395]

Agency for Healthcare Research and Quality. 2018. URL : https.//www.ahrg.gov/professional g/clinicians-providers/
guidelines-recommendations/guide/section2c.html[WebCite Cache ID 713NF6cJe]

Rubel SK, Miller W, Stephens RL, Xu'Y, Scholl LE, Holden EW, et al. Testing the effects of adecision aid for prostate
cancer screening. J Health Commun 2010 Apr;15(3):307-321. [doi: 10.1080/10810731003686614] [Medline: 20432110]
Joseph-Williams N, Evans R, Edwards A, Newcombe RG, Wright P, Grol R, et a. Supporting informed decision making
onlinein 20 minutes. an observationa web-log study of a PSA test decision aid. JMed Internet Res 2010 May 26;12(2):e15
[FREE Full text] [doi: 10.2196/jmir.1307] [Medline: 20507844]

http://cancer.jmir.org/2018/2/€11102/ JMIR Cancer 2018 | vol. 4 | iss. 2| €11102 | p. 9

(page number not for citation purposes)


https://jmir.org/api/download?alt_name=cancer_v4i2e11102_app3.pdf
https://jmir.org/api/download?alt_name=cancer_v4i2e11102_app3.pdf
https://jmir.org/api/download?alt_name=cancer_v4i2e11102_app4.pdf
https://jmir.org/api/download?alt_name=cancer_v4i2e11102_app4.pdf
http://www.jmir.org/2010/3/e27/
http://dx.doi.org/10.2196/jmir.1305
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20693148&dopt=Abstract
http://europepmc.org/abstract/MED/23896732
http://europepmc.org/abstract/MED/23896732
http://dx.doi.org/10.1001/jamainternmed.2013.9253
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23896732&dopt=Abstract
http://dx.doi.org/10.1002/pon.3815
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25873433&dopt=Abstract
http://dx.doi.org/10.1001/archinternmed.2007.111
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18299490&dopt=Abstract
http://dx.doi.org/10.1037/a0034405
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24274808&dopt=Abstract
http://dx.plos.org/10.1371/journal.pone.0152999
http://dx.doi.org/10.1371/journal.pone.0152999
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27050101&dopt=Abstract
http://europepmc.org/abstract/MED/18942274
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18942274&dopt=Abstract
http://dx.doi.org/10.1016/j.pec.2012.06.036
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22854227&dopt=Abstract
http://dx.doi.org/10.1177/0272989X17734538
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29078054&dopt=Abstract
http://dx.doi.org/10.1016/j.pec.2018.04.015
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29729858&dopt=Abstract
http://dx.doi.org/10.1002/14651858.CD001431.pub5
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28402085&dopt=Abstract
http://www.cfp.ca/cgi/pmidlookup?view=long&pmid=20705870
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20705870&dopt=Abstract
http://dx.doi.org/10.1177/0272989X13491463
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23776141&dopt=Abstract
http://europepmc.org/abstract/MED/29658371
http://dx.doi.org/10.1177/1557988318763673
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29658371&dopt=Abstract
http://europepmc.org/abstract/MED/25263630
http://dx.doi.org/10.1111/hex.12273
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25263630&dopt=Abstract
http://dx.doi.org/10.1016/j.amepre.2015.03.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25960395&dopt=Abstract
https://www.ahrq.gov/professionals/clinicians-providers/guidelines-recommendations/guide/section2c.html
https://www.ahrq.gov/professionals/clinicians-providers/guidelines-recommendations/guide/section2c.html
http://www.webcitation.org/

                                            713NF6cJe
http://dx.doi.org/10.1080/10810731003686614
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20432110&dopt=Abstract
http://www.jmir.org/2010/2/e15/
http://dx.doi.org/10.2196/jmir.1307
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20507844&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR CANCER Scaliaet a

20. Coulter A, Stilwell D, Kryworuchko J, Mullen PD, Ng CJ, van der Weijden T. A systematic devel opment processfor patient
decision aids. BMC Med Inform Decis Mak 2013;13 Suppl 2:S2 [FREE Full text] [doi: 10.1186/1472-6947-13-S2-S2]
[Medline: 24625093]

21. Tomko C, DavisKM, Luta G, Krist AH, Woolf SH, Taylor KL. A comparison of web-based versus print-based decision
AlIDSfor prostate cancer screening: participants evaluation and utilization. JGen Intern Med 2015 Jan;30(1):33-42 [FREE
Full text] [doi: 10.1007/s11606-014-2994-7] [Medline: 25183475]

22. Kassan EC, Williams RM, Kelly SP, Barry SA, Penek S, Fishman MB, et al. Men's use of an Internet-based decision aid
for prostate cancer screening. J Health Commun 2012;17(6):677-697. [doi: 10.1080/10810730.2011.579688] [Medline:
21919646]

Abbreviations
FAQ: frequently asked question
PSA: prostate-specific antigen
SURE: Sure of myself, Understand information, Risk-benefit ratio, Encouragement

Edited by G Eysenbach; submitted 21.05.18; peer-reviewed by J Dowie, M Christiansen; commentsto author 12.07.18; revised version
received 13.08.18; accepted 27.08.18; published 21.11.18

Please cite as:

Scalia P, Elwyn G, Kremer J, Faber M, Durand MA

Assessing Preference Shift and Effects on Patient Knowledge and Decisional Conflict: Cross-Sectional Sudy of an Interactive
Prostate-Specific Antigen Test Patient Decision Aid

JMIR Cancer 2018;4(2):€11102

URL.: http://cancer.jmir.org/2018/2/€11102/

doi: 10.2196/11102

PMID: 30463840

©Peter Scalia, Glyn Elwyn, Jan Kremer, Marjan Faber, MarieeAnne Durand. Originally published in JMIR Cancer
(http://cancer.jmir.org), 21.11.2018. Thisis an open-access article distributed under the terms of the Creative Commons Attribution
License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work, first published in IMIR Cancer, is properly cited. The complete bibliographic information,
alink to the original publication on http://cancer.jmir.org/, as well as this copyright and license information must be included.

http://cancer.jmir.org/2018/2/€11102/ JMIR Cancer 2018 | vol. 4 | iss. 2| €11102 | p. 10
(page number not for citation purposes)

RenderX


https://bmcmedinformdecismak.biomedcentral.com/articles/10.1186/1472-6947-13-S2-S2
http://dx.doi.org/10.1186/1472-6947-13-S2-S2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24625093&dopt=Abstract
http://europepmc.org/abstract/MED/25183475
http://europepmc.org/abstract/MED/25183475
http://dx.doi.org/10.1007/s11606-014-2994-7
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25183475&dopt=Abstract
http://dx.doi.org/10.1080/10810730.2011.579688
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=21919646&dopt=Abstract
http://cancer.jmir.org/2018/2/e11102/
http://dx.doi.org/10.2196/11102
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30463840&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

