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Abstract

Objectives—We characterized patients’ comprehension, memory, and impressions of risk
communication messages in a patient decision aid (PtDA), Mammopad, and clarified perceived
importance of numeric risk information in medical decision making.

Methods—~Participants were 75 women in their forties with average risk factors for breast cancer.
We used mixed methods, comprising a risk estimation problem administered within a pretest—
posttest design, and semi-structured qualitative interviews with a subsample of 21 women.

Results—Participants’ positive predictive value estimates of screening mammography improved
after using Mammopad. Although risk information was only briefly memorable, through content
analysis, we identified themes describing why participants value quantitative risk information, and
obstacles to understanding. We describe ways the most complicated graphic was incompletely
comprehended.

Conclusions—Comprehension of risk information following Mammopad use could be
improved. Patients valued receiving numeric statistical information, particularly in pictograph
format. Obstacles to understanding risk information, including potential for confusion between
statistics, should be identified and mitigated in PtDA design.

Practice implications—Using simple pictographs accompanied by text, PtDAs may enhance a
shared decision-making discussion. PtDA designers and providers should be aware of benefits and
limitations of graphical risk presentations. Incorporating comprehension checks could help
identify and correct misapprehensions of graphically presented statistics
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1. Introduction

Patient decision aids (PtDAS) are evidence-based tools that help patients engage in informed,
shared decision making regarding complex health decisions, such as “preference-sensitive”
[1] decisions—those where no “best” course of action exists across all patients. PtDAs differ
from general educational materials by helping patients understand how their values relate to
available options’ attributes [2]. One touted benefit is that PtDAs allow more effective,
balanced risk communication than typical clinical consultation [3]. Indeed, patients who use
PtDAs along with typical care demonstrate knowledge and risk comprehension superior to
control patients [4].

The present study partnered with a project evaluating changes in decision quality measures
reported by patients after using Mammopad, a mobile device-optimized PtDA designed for
patients to use prior to a clinic visit, either at home, or in a waiting room [5]. Mammopad
helps average-risk women in their forties understand and consider the costs and benefits of
screening mammography options, clarify their values in relation to those options, and
empower them to discuss screening mammography with clinicians. Recently,
recommendations for routine mammography screening for average-risk women in their
forties have been questioned due to equivocal evidence of benefit, e.g., from randomized
trials investigating the impact of routine mammography on breast cancer mortality [6-8].
While some organizations maintain these recommendations, the United States Preventive
Services Task Force (USPSTF) stated that the decision to begin mammography screening
before age fifty “should be an individual one and take into account patient context, including
the patient's values regarding specific benefits and harms” [9]—essentially deeming it a
preference-sensitive decision. This standpoint is supported by researchers with expertise in
patient-centered care [10,11].

The details of how to communicate risk to patients within a PtDA must be carefully
considered. Currently, risk communication is as much an art as a science, despite a growing
literature mapping the effects of numeric formats [12-18], viewer characteristics like
statistical numeracy (ability to understand statistical information such as probabilities) [19—
23], and chart types [24-27] on perception of risk levels, recall of statistics, and decision
outcomes. We recorded reactions of rural-dwelling patients, in their own words, to numeric
risk information in Mammopad. We aimed to characterize patients’ comprehension,
memory, and impressions of risk communication messages in Mammopad, and to clarify the
role and perceived importance risk information has in medical decision-making.

2. Methods

We evaluated risk communication in Mammopad through mixed-methods triangulation
using three approaches: (1) a quantitative pretest—posttest design where participants
answered a word problem about the positive predictive value (PPV) of screening
mammograms for women in their forties before and after using Mammopad; (2) a qualitative
content analysis of what participants found valuable about numeric risk information; and (3)
a qualitative content analysis of interpretation of risk communication diagrams, including
misperceptions.
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2.1. Participant recruitment and consent

2.1.1. Risk scenario participants—~Participants in the Mammopad parent study—women
in their forties at average risk of breast cancer according to the Breast Cancer Genetics
Referral Screening Tool; BRST [29-31] (which included women with few or no risk factors)
answered the risk scenario question described in Section 2.3.1 immediately before and after
using Mammopad. The parent study's participants were recruited through chart review at
three clinics identified through the Oregon Rural Practice-based Research Network
(ORPRN) and eligibility screening phone calls. Rural clinics (i.e., in non-urbanized,
medically underserved areas as defined by the State of Oregon) with low income patients
were recruited to address concerns that these women may not be aware of their own breast
cancer risk or have considered when to begin getting screening mammograms. Women in
rural areas are less likely to have had a mammogram or to have an up-to-date mammogram
[28]. Details of recruitment and participant flow into the parent study, including risk
screening with the B-RST, were reported previously [5].

2.1.2. Interview participants—Early interview participants were a convenience
subsample of Mammopad participants from two of the three clinics that volunteered for this
follow-up study. After determining that all initial interviewees had previously had
mammograms, we began recruiting participants without a previous mammogram. Because
the Mammopad study completed enrollment before this study completed recruitment, we
recalled some women who had participated previously. Participants were recruited to
participate in a 30- to 40-min interview in exchange for a gift card. Recruitment ended when
all women with no previous mammogram had either participated, declined, or were
unreachable.

2.1.3. Consent—Participants consented separately for the parent Mammopad study and
the semi-structured interview. Both protocols were approved by Oregon Health & Science
University's Institutional Review Board.

2.2. Mammopad app and administration

Mammopad included three modules: a breast cancer informational module, a mammography
informational module, and an interactive priority-setting module, which allowed users to
prioritize harms and benefits of screening and identify questions and concerns to discuss
with providers [5]. A summary report was presented to participants, and emailed to them, if
requested. The numeric risk and probability graphics in Mammopad closely adhered to
recent evidence-based guidelines for risk presentation [2,32]; they were refined through
several rounds of discount usability testing of Mammopad.

In the parent study[5], a researcher loaded Mammopad for each participant on an Apple iPad
mini 7.9-inch tablet computer. Participation occurred in a private clinic room, lasted about
30 min, and was observed at a distance by the researcher.

2.3. Data collection

2.3.1. Risk scenario phase—A risk scenario question assessed the participants’
perception of the PPV of mammography (the breast cancer risk associated with abnormal
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mammogram results). The question, shown in Box 1, was posed immediately before and
after using Mammopad. Participants responded using iPad mini's on-screen keyboard.

2.3.2. Interview phase—Semi-structured interviews were administered by the first author
in private examination rooms at ORPRN-affiliated clinics (Appendix A contains the
interview guide). The interviewer probed for recall of risk statistics (focusing on verbal
explanations and numeric recall), and elicited participants’ evaluations and explanations of
what numbers were useful when consuming health information. Participants also reviewed
Mammopad screenshots and discussed them with the interviewer. Screenshots explaining
statistical information included a pair of breast cancer incidence graphics for women in their
forties and fifties, (Fig. 1) and a mammaography outcomes graphic (Fig. 2).

After the interview, participants answered a questionnaire evaluating their objective
numeracy skill—the 3-min Berlin Numeracy Test [33,34] (reproduced in Appendix B)
recommended for participants with low numeracy [35]. The Berlin Numeracy Tests are
rigorously developed instruments, with robust discriminability, that strongly predict risk
comprehension in everyday contexts [33]. By measuring our sample's command of statistical
concepts relevant to risk understanding, we aimed to describe participants and confirm
representation of women with different levels of numeracy.

Interviews were audio-recorded with participant consent, then transcribed by paid
transcriptionists. We reviewed all transcripts for accuracy.

2.4. Analysis methods

2.4.1. Risk scenario phase—Descriptive and inductive statistics were completed using
IBM SPSS Statistics 22 (IBM Corporation, Somers, NY, USA). We evaluated change in risk
estimates between pre- and post-Mammopad using a Wilcoxon signed-rank significance test.
Mann-Whitney Utests were employed to compare change scores across groups for two
dichotomous pseudo-independent variables: previous mammogram experience, and knowing
a friend or family member with breast cancer.

2.4.2. Interview phase—~Participants were asked what numbers they remembered from
Mammopad; responses were coded and tabulated. Outside of these quantitative descriptions,
interview transcriptions were analyzed by a multidisciplinary mix of clinical research,
informatics, computer science, and social science experts using conventional qualitative
content analysis [36] to identify themes. Coding and analysis were completed using NVivo
10 Software for Mac (QSR International Pty., Ltd., Doncaster, Victoria, Australia). Initially,
independent coding of three transcripts was undertaken by a primary coder (KAK) and one
additional coder using an open coding framework, which allowed analysts to add new codes
at any time. The coders then met to review transcript coding and consensually finalize an
initial coding scheme. This scheme was used to code remaining transcripts, with each
transcript being coded by the primary coder and one secondary coder. Review sessions were
held after every two to three transcripts coded and resulted in consensus coding of each
transcript recorded in NVivo; the coding schema was updated and redistributed after each
session. After coding all transcripts, the analytic team independently critiqued the codes and
came to consensus about refinements to the coding scheme from a top-down perspective.
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Then, for each code in the scheme, the primary coder and one secondary coder reviewed
coded references and drafted recommendations regarding changes to the schema. The
analytic team then compared independent theme reports and jointly connected and organized
codes/themes, resulting in a final theme list. Last, we selected quotations to illustrate
themes. Trustworthiness [37], the qualitative research equivalent of validity, was established
through use of standard methods to ensure reflexivity, multiple researchers analyzing the
data, inclusion of an experienced qualitative researcher (JSA) on the project team,
triangulation between quantitative and qualitative methods, recruiting from and testing at
two different clinics, and bracketing quotations.

Participant demographics are presented in Table 1. Berlin numeracy score was assessed for
interview participants (except one, due to researcher error). Possible scores ranged from 0
(low) to 4 (high) with no partial credit. The sample mean score was 1.8 (sd = 1.15), and
scores ranged from 0 to 4, confirming women of varying levels of numeracy were
represented. Individual characteristics of interview participants appear in Appendix C.

3.1. Risk scenario phase

Unambiguous non-numeric responses were converted to numbers on a 0-100 scale (e.g.,
“Fifty-fifty” became 50; “twenty percent” became 20). Six of 75 participants were excluded
for entering a non-numeric response, resulting in sixty-nine response pairs being analyzed.

After using Mammopad, the participants reduced their ratings of PPV of mammography
from a median of 50 to a median of 6 (see Table 2). This change was in the direction of
increased accuracy: based on Mammopad's risk graphics, the target answer was 2.0 or 3.0
(out of 100), depending on whether “pre-cancer” was classified as cancer. By a Wilcoxon
signed-rank test, this reduction was statistically significant: Z[69] = 5.721, p < .001; there
were 49 negative shifts, 4 positive shifts, and 16 ties. Mann-Whitney U'tests found no
significant differences in estimates between women with and without previous
mammograms, or with and without a friend or family member with breast cancer (Table 3).

3.2. Interview phase

Twenty-one Mammopad participants were interviewed. Interview sessions immediately
followed Mammopad sessions for twelve early-enrolled participants. Because the study
lacked participants who had never had a mammogram when the parent study concluded
enrollment, nine later-enrolled participants returned for the interview weeks or months after
their initial sessions. Thus, we gathered both immediate and delayed impressions of
Mammopad.

3.2.1. Themes: valuing numeric risk information—Three themes discovered in our
analysis described reasons participants value numeric risk information. See quotations in
Table 4.

3.2.1.1. Theme 1: valuing grounding in real-world groups: A frequently-mentioned
theme was grounding in real-world groups: participants liked seeing an incidence probability
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framed in terms of a number of people who might be in a room together in the real world
(termed “evolutionarily plausible” groups [14]). Such risk framing seemed to lend
concreteness to a risk estimate that may be absent from percentages or probabilities.
Grounding in real-world groups enabled participants to visualize the reference class group
(i.e., denominator group), and feel included within it—perhaps adding a personal connection
to the statistic.

3.2.1.2. Theme 2: valuing the connection to medical research: Some participants stated
that hearing quantifications of risk assured them that research has been conducted, providing
a sense of authority beyond hearing verbal labels. This invocation of the broader community
of medical researchers or scientists may confer credibility upon the source.

3.2.1.3. Theme 3: valuing transparent enumeration of outcomes: Many participants said
they benefited from receiving —and thought they had a right to receive — statistical risk
information, generally within an enumeration of all possible outcomes. This theme is
congruent with the idea of patient-centered care.

3.2.2. Themes: obstacles to understanding numeric information—Our three
remaining themes described obstacles to understanding numeric risk information. See
quotations in Table 5.

3.2.2.1. Theme 1: lack of gradations in perception of uncertainty based on
numbers: Some participants confided that they tend not to translate risk numbers into
internal gradations of risk. These women seemed to perceive only three probability
categories: certain yes, certain no, and uncertain outcome.

3.2.2.2. Theme 2: excessive reliance on numbers by clinicians in communicating

risk: One concern voiced was that clinicians present numbers without sufficient explanation.
Another was that when clinicians discuss numeric information with patients, it is at the
expense of a genuine interpersonal connection.

3.2.2.3. Theme 3: confusion about related statistics: Some participants confused breast
cancer incidence risk with the mammography outcomes risk, as the following illustrates:

Itsaid 1in 70 ... women get breast cancer and then at the end it asks you a
question of 1 in a hundred? Um, I'm sorry. My brain is not computing what | should
say now. (Participant #02)

Knowing this participant could only be referring to the risk scenario question discussed in
Section 2.3.1 (as no questions were posed about the incidence statistics), her statement
indicates she was trying to calculate the PPV of mammaography from the cancer incidence
statistics rather than from the mammaography outcomes data. Her confusion may have been
due to misinterpretation of the question, or to incomplete comprehension or forgetting of the
flowchart data. After reviewing individual responses to the risk scenario question across the
larger subject pool, we suspect other participants were similarly confused.
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Participants who tried to use the breast cancer incidence statistic, approximately 1.4% (1 in
70), to answer the risk scenario question would likely have rounded down to “1” in the risk
scenario question. Indeed, 18 of 69 participants answered “1” to this question—nearly as
many as those who correctly answered “2” or “3” [22]. Two others typed “1 in 70", which
we converted to a decimal and included in analysis. This further supports that some
participants confused the breast cancer incidence statistics with those derived from the
mammaography outcomes graphic.

3.2.3. Risk graphics: recall of statistics and participant impressions—
Participants were asked to discuss any humbers they recalled from Mammopad. If none were
recalled, they were probed about breast cancer incidence for average-risk women in their
forties. Twelve participants were interviewed immediately after using Mammopad; the delay
between presentation and recall was 15-30 min. The remaining nine participants returned
for the interview after 14 to 122 days (median = 114, mean = 90).

3.2.3.1. Cancer incidence pictographs: Participants interviewed immediately after using
Mammopad usually recalled risk information correctly from the cancer incidence
pictographs (shown in Fig. 1), whereas those interviewed later tended to recall nothing or
incorrectly recall a number at least 10% away from the correct answer. The results are cross-
tabulated in Table 6. Ultimately, we observed little evidence participants recalled even the
correct order of magnitude for breast cancer incidence rates from Mammopad after a delay
of several weeks.

Participants liked the pink color in the cancer incidence pictographs and called the graphics
simple and straightforward. They especially liked the use of woman-shaped icons:

I remember really liking . . . the little pictures . . . The little visual 1 in 70. | think
that's why | like it as an app as opposed to having a discussion or just reading an
article. Somehow it helps to have visuals. (Participant #19)

Additionally, participants valued visual grounding in real-world groups, as described in
Section 3.2.1.

3.2.3.2. Mammography outcomes flowchart: Only three participants voluntarily recalled
information from the mammography outcomes flowchart: one recalled the figure nearly
verbatim, another recalled only the denominator [1000], and one recalled that “just a very
small amount” of abnormal tests were cancer.

Participants responded more variably to the flowchart than to the pictographs. Several
participants said they had not read the entire flowchart during initial Mammopad use. The
following quote from a participant who had had a previous abnormal mammogram
illustrates one way this occurred:

I didn't even read this part. The normal results, one cancer was missed, | never saw
that one. “‘Cause | focused on what my experience was. (Participant #05)

The participant followed one branch of the flowchart, and never returned to the top of the
flowchart to read the remaining branch. Another participant described a different process
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leading to incomplete reading of the depth of the flowchart (and failing to notice the missed
cancer case):

I think you mainly see the big [circles] . . . with the color. But you don't really pay
attention to the ones down below.” (Participant #10)

A third participant skipped the entire flowchart because the previous screen used slightly
overlapping verbiage:

| really didn't pay attention to the pictures because it, it said the same thing as what
the previous page . . . So | kind of skipped the picture.” (Participant #08)

Most participants said the information in the flowchart was valuable and important. No
participants indicated unequivocal dislike for the screenshot, but those with mixed feelings
either disliked the stick figure woman (including one who said “it reminds me a little bit of
hangman.” [Participant #04]), or thought the graphic took too long to understand.

When asked to state the main point of the flowchart, the following response was typical:

this helps women have a realistic understanding of how the tests could come back,
and then if the woman's test came back with a result that was out of the norm to not
jump to the conclusion that it is cancer. (Participant #12)

Less commonly, participants thought the point was to reassure women there was only a
small chance of having cancer at any given time.

Individual participants misinterpreted this graphic in unintended, potentially harmful ways.
Because the flowchart node for normal test results was larger than the one for abnormal
results, several thought the Mammopad designers aimed to focus attention on positive
information and downplay negative information. Actually, we intended the size difference to
reflect the lower frequency of abnormal results relative to normal ones. Although one
participant supported our (alleged) decision to highlight positive information, another
thought the abnormal branch should be “more pronounced so people are paying a little bit
more attention . . . because the whole purpose is to detect it [cancer] early.” (Participant
#17). This participant also inappropriately inferred that people could rule out cancer by
receiving a normal mammogram result.

4. Discussion and conclusion

4.1. Discussion

After using Mammopad, participants decreased their estimates of the PPV of screening
mammography (as measured by a risk scenario question). Although the posttest estimate
was much closer to the true value, this shift was probably partly attributable to confusion
about different, related statistics (incidence of breast cancer over ten years vs. outcome of
mammography on a specific day). We suggest two alterations that may mitigate this
tendency for participants to confuse distinct (but topically-related) statistics: (1) explicitly
contrasting differences between reference classes in the mammography outcomes flowchart
and the breast cancer incidence pictograph, and (2) including comprehension checks after
each Mammopad module. Further research is needed to determine if such changes would
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effectively reduce confusion. Comprehension checks also would provide opportunity to
communicate numeric information to participants answering incorrectly. Research on
individual differences in statistical comprehension shows that, although strongly correlated
with health numeracy, level of health-related graph literacy independently predicts
understanding of graphical numeric presentations [14,37]. While graphic presentations are
most helpful to low-numeracy people with high graph literacy, people with low numeracy
scores and low graph literacy benefit most from non-graphical numeric presentations [37]. If
users with low graph literacy fail a comprehension check of a quantity presented graphically,
an alternate, numeric-only presentation might facilitate comprehension.

Through our content analysis, we discovered two categories of themes to characterize
participants’ experience with numeric statistical information, one describing reasons they
find it valuable, and the other including obstacles to understanding. We advise PtDA creators
to consider these reasons why participants value numeric and graphical formats in guiding
design, to complement understanding gleaned from research comparing risk comprehension
as a function of presentation format. Our results serve as a reminder that even when
statistical information is effectively communicated, participants may not even produce
estimates in the same order of magnitude after several weeks. This is concerning because
many health decisions, such as screening decisions, have extended duration. Our thematic
analysis suggests some value of being presented with numbers comes from trust being
conferred upon the source. With this trust in place, participants may remember their
decisions, even after forgetting risk statistics. Further, repeating Mammopad administration
to a woman during her forties may mitigate effects of forgetting.

We discovered obstacles to understanding statistical information, including insensitivity to
probability gradations. The decision we studied was affect-laden for participants. Research
has shown that the more emotionally entangled the context of a decision was, the less
sensitive participants were to variations in statistics [38]; however, most research on risk
presentation is limited by use of fictitious scenarios. Another theme, worry that doctors
focus on numbers without further explanation, highlights how important it is that statistical
information is verbally explained and contextualized for participants by their clinicians, or
within PtDAs.

Participants generally liked Mammopad's risk graphics. The simplicity of the breast cancer
incidence pictographs and accompanying text, and their tendency to induce visualization of
real-world groups of women (aided by use of woman-shaped icons) contributed to the
graphics’ appeal. The mammography outcomes flowchart graphic was more obtuse, and
fewer participants fully comprehended it—and some said they disliked it for being too
difficult to understand. We learned that some only read one dimension of the flowchart (e.g.,
down but not across). As such, we suggest that by adding an option to view an animated
flowchart, Mammopad could guide participants through a complete reading, and in turn,
increase comprehension. We are unaware of research on animated flowcharts, so this
remains an untested hypothesis; however, effects of animation in other aspects of risk
communication are complex [39-41].

Patient Educ Couns. Author manuscript; available in PMC 2017 July 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Klein et al.

Page 10

This study's strengths include use of mixed methods and use of patients with real screening
decisions using Mammopad in a clinic, as they might before a provider appointment when
making the final decision about when to begin screening mammograms. Nonetheless, this
study has several limitations. The recall portions would have benefited from a larger sample
and targeted recruitment that ensured similar numbers of women with and without prior
mammograms participated early and late. Our participants were primarily white, non-
Hispanic rural-dwelling Oregonian women; caution should be taken in extending the results
to other groups. Because lower education is associated with reduced health numeracy
[22,42], it would be valuable for future work to oversample minimally educated participants.
Ideally, qualitative data collection should continue until reaching thematic saturation. We
halted recruitment for pragmatic reasons outside the control of this study. However, toward
the end of analysis, we identified no new themes, suggesting we reached saturation.

The quantitative portion of this study used a pretest—posttest design, thus we cannot rule out
the possibility that repeated testing caused the decreased estimates of PPV. Because we
studied screening mammaography decisions, extendibility to other decisions is limited.
Although Mammopad presents harms of additional testing and treatment, these were not
quantified, and thus fell outside scope of this study. Future evaluations of Mammopad
should determine whether it effectively communicates such risks.

4.2. Conclusion

Our results indicated the presence of room for improvement in Mammopad's presentation of
risk information; further research could determine whether the suggestions posed, such as
comprehension checks and animation, would effectively bolster comprehension of
complicated risk graphics. Even if risk information will be forgotten, many patients perceive
benefit in receiving such information, particularly in pictograph format. Obstacles to
understanding risk information, such as confusion between statistics, are important to
address and mitigate in PtDA design.

4.3. Practice implications

Average-risk women deciding when to start regular breast cancer screening may benefit
from using Mammopad before their clinic visit. Simple pictographs accompanied by text are
easily understood and therefore may enhance shared decision-making discussions. When
choosing visual aids to communicate statistical information, PtDA designers and providers
should be aware of benefits and limitations of graphical representations—especially with
more complex representations such as flowcharts. Incorporating comprehension checks into
PtDAs would help identify misapprehension of graphically presented data and correct
misunderstandings.
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Appendix A

Interview guide
1.

Openingl/icebreaker: Before we discuss the mammography decision aid, Id
love to hear more about you. Can you tell me a bit about yourself, such as
family, job, education? Are you from the area originally?

Breast cancer knowledge/background: Could you tell me about what
experience you had with people who got breast cancer? What had you
heard about breast cancer before using the aid?

Health/prevention orientation: What would you say determines whether or
not people stay healthy? Would you say that people's state of health is
mostly within their control or mostly out of their control? /f neededt Can
you give me an example of something that is out of your control? In your
control?

Impressions about Decision Aid Experience: How would you describe the
decision aid to a friend who has heard a woman her age might need to get
mammograms? How could the decision aid help a woman your age decide
whether or not to have a mammogram? Sometimes you have an inner
voice or dialog while youre doing things. Was this dialog saying anything
while you used the decision aid?

Retention: What information or activities from the decision aid made the
biggest impression on you? Can you tell me about anything that was hard
to understand? What had value? Can you tell me about any numbers or
statistics in the decision aid that were either helpful or difficult to follow?
Prompt: What would you say is the biggest risk factor of breast cancer?

Numbers and risk: When a healthcare provider uses numbers in talking to
you about your health, how does it make you feel? What thoughts come to
mind? Why do doctors or nurses use numbers to talk about risk? Can you
tell me about a time when information about risk or probability helped you
make a health-related decision? (If never) What kind of quantitative
information would be helpful to hear, if any?

Screen shots: | will show you some screen shots from the decision aid. For
each screen shot, ask:

. What thoughts do you have when you look at this screen
shot? Can you describe what you see?

. Do you like this screen shot? Why or why not?
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What do you think was the point of including this screen
shot in the decision aid?

. How would you rate the importance of the information?

If time allows: If you were going to guess, why is there a 10 year difference in the guidelines
for the US Preventive Services Task Force vs. the American Cancer Association?

Closing: Is there anything else you could tell me about, perhaps that I neglected to ask
about?

Appendix B

Berlin Numeracy Test

1. Imagine that we flip a fair coin 1,000 times. What is your best guess about
how many times the coin would come up heads in 1,000 flips?
times out of 1,000.

2. Imagine we are throwing a five-sided die 50 times. On average, out of
these 50 throws how many times would this five-sided die show an odd
number (odd =1, 3 or 5)? out of 50 throws.

3. In the BIG BUCKS LOTTERY, the chance of winning a $10 prize is 1%.
What is your best guess about how many people would win a $10 prize if
1000 people each buy a single ticket to BIG BUCKS? person(s) out
of 1,000.

4. In ACME PUBLISHING SWEEPSTAKES, the chance of winning a car is
1in 1,000. What percent of tickets to ACME PUBLISHING
SWEEPSTAKES win a car? %.

Appendix C
Appendix C

Table of individual characteristics of interview participants.

Participant ID Age Previous Mammogram  Berlin Numeracy Score (4=highest)

01 41 Yes

02 42 Yes 2
03 43 Yes 2
04 44 Yes 2
05 43 Yes 2
06 44 Yes 1
07 46 Yes 0
08 47%  Yes 3
09 43 Yes 2
10 48 Yes 2
11 47 Yes 2
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Participant ID Age Previous Mammogram  Berlin Numeracy Score (4=highest)

12 43 Yes 2

13 49 Yes 2

14 45 Yes 4

15 40 No 4

16 42 No Not administered

17 43 No 1

18 44 No 0

19 40 No 3

20 44 No 0

21 40 No 1

aBecause only a birth year (and not a full birthdate) was available for Participant #08, her age was estimated.
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Box 1. Risk scenario question

Jane is a woman in her 40s who is at average risk of developing breast cancer sometime
during her life. She decides to have a mammogram to screen for breast cancer. She gets a
call from her doctor saying that the result of the mammogram was abnormal and that she
needs to have more tests to determine if she has breast cancer.

On a scale of 0-100, what are the chances that Jane has breast cancer, where 0 means she
does not have breast cancer and 100 means she does have breast cancer.
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Fig. 1.

Mammography incidence graphics from Mammopad.
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Fig. 2.
Mammography outcomes flowchart graphic from Mammopad.
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Summary of participant characteristics.

Quantitative phase

Interview phase

Total number

Age-mean (range)

Race”™N (%)
American Indian or Alaska Native
Asian
Black or African American
Native Hawaiian or Pacific Islander
White
Declined to respond
Ethnicity
Hispanic or Latino
Not Hispanic or Latino
Education level-N (%)
Some high school
High school diploma or GED
Some college
Associate degree or technical certificate
Bachelor degree
Graduate degree
Health insurance
Uninsured
Medicare/medicaid
Private insurance

Had at least one mammogram-/\/ (%)

69
45.0 [40-49]

2(2.9)
3(4.3)
01[0]
1(L4)
67 (97.1)
1(L4)

3(4.3)
66 (95.7)

1(1.4)
18 (26.1)
18 (26.1)
16 (23.2)
12 (17.4)
4(5.8)

10 (14.5)
15 (21.7)
44 (63.8)
47 (68.1)

21
44.3 [40-49]

2(9.5)
1(4.8)
0[0]
1(4.8)
20 (95.2)
0[0]

2(9.5)
19 (90.5)

1(4.8)
3(14.3)
9 (42.9)
3(14.3)
4(19.0)
1(4.8)

1(4.8)

6 (28.6)
14 (66.7)
14 (66.7)

a . ..
Multiple responses were allowed for race.
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Table 2

Summary of participant positive predictive value estimates before and after using Mammaopad.

Median (IQR)  Mean (SD)  Wilcoxon signed-rank test statistics?

Before 50 (28) 37.6(16.1)  Z(69) =5.721, p<.001
After 6 (21) 16.2 (20.2)
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Comparision of participant positive predictive value estimates between experience grouping variables.

Table 3

Page 21

Variable Measure Status Mann-Whitney U Test
Yes No U z-value *
p-value

Previous Mammogram Status Median score—before (IQR)  50.0 (25) 35.0 (30) 455 —-.854 .393

Median change score (IQR) -20.0 (40) -18.5(39) 476 -.532 .594
Knowing a friend or family member with Median score-before (IQR)  40.0 (30) 50.0 (26) 525.5 -.391 .696
breast cancer

Median change score (IQR) -18.0(38) -24.0(33) 490 -.862 .389

*
The criteria for significance was set at p < .05, with Bonferroni correction. No tests reached significance.
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Table 4

Value themes and quotations.

Page 22

Quotation

Theme

“If you're thinking 1 out of 70, that's not very many, really. | guess for me that paints that picture of, if I'm at church
or at a conference, you know, or smaller gatherings, one of the people in this room are likely to get breast cancer.”
(Participant #06)

“Well, it puts it in a perspective that | can see. Like if you put it [the reference group] in under 100 numbers, it makes
me feel like I'm part of that group.” (Participant #17)

“Numbers come from data, data comes from truth.” (Participant #11)

“I think it's good [to hear numeric risk representations] because it shows that there's some kind of study maybe or
some information that they're getting it from. It's not just like a thing they're coming up with themselves.” (Participant
#02)

“I think that everything should be straightforward. | think that if there's a chance that something can go wrong that
you should know what that something is and what the chance of it is.” (Participant #16)

Valuing grounding in
real-world groups.

Valuing the connection
to medical research

Valuing transparent
enumeration of
outcomes
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Table 5

Obstacle themes and quotations.

Page 23

Quotation

Theme

“I think if | heard them say ‘you might get a headache’, | would just take that. If they say, ‘Oh, 25% of the time
you get a headache’, I'd be . . . It would mean nothing to me . . . . Just tell me that it could be a headache or it
could not.” (Participant #03)

“One in a thousand [may] not wake up. Again, | don't think that would have any meaning to me necessarily. |
think I would have okay, well, there's a chance. That's what it would come down to, there's a chance.” (Participant
#05)

“I generally want a better explanation than just a number. Like, explain what the number means. More in detail.
Rather than what the odds are.” (Participant #01)

“I think it [the use of numbers]'s the language they speak . . . | don't think it's a language that | can make a
connection with and relate to. I'm not offended by it, but I think that there could be a way that a doctor could
communicate better.” (Participant #12)

“Itsaid 1 in 70 . . . women get breast cancer and then at the end it asks you a question of 1 in a hundred? Um, I'm
sorry. My brain is not computing what | should say now.” (Participant #02)

Lack of gradations in
perception of uncertainty
based on numbers

Excessive reliance on
numbers by clinicians in
communicating risk

Confusion about related
statistics.
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Table 6
Cancer incidence recall.
Same-day recall®  Recalled on another day
Complete recall 11 0
Partial recall (missing reference class, or only remembered one of the two probabilities) 3 1
Recalled nothing 1 4
Incorrect probability recalled 0 b

4

a - Lo - Lo -
One participant who would be in this category was not probed specifically about the incidence statistics and could not be analyzed.

The four participants responded: 1 in 7, 1 in 4, 35%, and 30% for the incidence of breast cancer for women in their forties. The correct answer as

presented in Mammopad was 1 in 70.
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