@° PLOS | ONE

Check for
updates

G OPENACCESS

Citation: Carey M, Herrmann A, Hall A, Mansfield
E, Fakes K (2018) Exploring health literacy and
preferences for risk communication among
medical oncology patients. PLoS ONE 13(9):
€0203988. https://doi.org/10.1371/journal.
pone.0203988

Editor: Kevan Hartshorn, Boston University School
of Medicine, UNITED STATES

Received: April 9, 2018
Accepted: September 2, 2018
Published: September 18,2018

Copyright: © 2018 Carey et al. This is an open
access article distributed under the terms of the
Creative Commons Attribution License, which
permits unrestricted use, distribution, and
reproduction in any medium, provided the original
author and source are credited.

Data Availability Statement: We confirm that
ethical restrictions on publicly sharing the data are
imposed by the University of Newcastle Human
Research Ethics Committee (H-2010-1324). These
restrictions apply to all of the data, therefore, we
are prohibited from releasing an anonymised
subset of the data relating this paper on a public
repository. The data presented in this manuscript is
from a larger dataset which involved collection of
sensitive data including information on disease
variables related to cancer and mental health.
Participants consented to the study as whole, and

RESEARCH ARTICLE

Exploring health literacy and preferences for
risk communication among medical oncology
patients

Mariko Carey®"?%#, Anne Herrmann'-23, Alix Hall?3, Elise Mansfield'-?3, Kristy Fakes'?3

1 Health Behaviour Research Collaborative, School of Medicine and Public Health, Faculty of Health and
Medicine, University of Newcastle, Callaghan, NSW, Australia, 2 Priority Research Centre for Health
Behaviour, University of Newcastle, Callaghan, NSW, Australia, 3 Hunter Medical Research Institute, New
Lambton Heights, NSW, Australia

* Mariko.Carey @ newcastle.edu.au

Abstract

Objective

To explore adult medical oncology outpatients’ understanding of and preferences for the for-
mat of health risk information.

Methods

Two surveys, one assessing sociodemographic characteristics and a second survey exam-
ining perceptions of risk information.

Results

Of the 361 (74%) consenting patients, 210 completed at least one question on risk commu-
nication. 17% to 65% of patients understood numeric risk information, depending on the for-
mat of the information. More than 50% of people interpreted a “very good” chance of
remission as greater than 80%, greater than 90% or 100%. The most preferred format of
information was in both words and numbers (38% to 43%) followed by words alone (28% to
30%).

Conclusion

Numeric risk information is understood by 17% to 65% of respondents, depending on the
format. Interpretation of verbal risk information is highly variable, posing a risk of misunder-
standing. Provision of information in both words and numbers may assist in aiding
comprehension.
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Introduction

Communication of risk is essential to assisting informed decision making
for people with cancer

Optimal cancer care is patient-centred, placing great emphasis on involving patients in their
healthcare decisions [1]. To achieve this, healthcare providers need to communicate accurate
and unbiased health information to patients. However, this can be challenging as many cancer
patients have a number of treatment options available to them, and the outcomes associated
with each of these are probabilistic, leading to ambiguity and uncertainty [2]. In order to
decide upon a treatment, patients often have to weigh-up uncertain risks against uncertain
benefits of the treatment options available to them [3].

The way in which risks are presented can influence patient decision making [4]. For exam-
ple, it has been suggested that patients often overestimate risk if it is presented as relative (e.g.
your risk is two times higher than) rather than absolute risk (e.g. your risk is 5%) [5]. There-
fore, risk and benefit information needs to be presented in a way that facilitates comparison
across treatment options. This allows patients to integrate this information with their personal
preferences and make informed decisions about their care [6].

What format should risk be communicated in to optimise comprehension?

Patients vary in how they understand risks. For example, there is evidence to suggest that
women with low literacy skills are more likely to overestimate their risk of developing breast
cancer, compared to women with high literacy skills [7]. Numerous studies have looked at
how to best present risks to patients [8, 9]. For example, it has been suggested that risk can be
presented in form of graphs, verbal or numerical formats. Understanding of graphical risk pre-
sentation, such as icons or curves, may be influenced by the amount of instruction given and
patients’ expertise [10]. There is considerable evidence to suggest that patients understand
probabilistic information better if it is presented in numbers rather than words [11]. This may
be because doctors and patients are likely to have different interpretations of what phrases like
“low risk”, “unlikely”, or “high risk” mean [4]. Numbers are perceived to be precise, leading to
more accurate perceptions of risk than the use of probability phrases and graphical displays
[5]. Studies suggest that numeric probabilities associated with descriptors of risk such as “low”
or “high” risk might increase comprehension of risk [12-14].

There are several ways of presenting numerical risk information, including as percentages,
odds, or natural frequencies. It has been suggested that risks should be presented as natural fre-
quencies with a small denominator (e.g. 1 out of 10) [5, 15]. Also, presenting numerical risks
based on individual estimates, i.e. based on each individual patient’s characteristics, seems to
be more effective in changing patient knowledge, attitudes, and behaviours than presenting
risks based on general estimates [8, 16].

What format do patients prefer risk to be communicated in?

Patients vary considerably in how they would like risk information to be presented to them
[17]. While most patients prefer risks presented in numerical format rather than words [4, 5],
this varies depending on sociodemographic characteristics, such as age, gender or educational
level, as well as health status [17-19]. Findings from previous cross-sectional studies indicate
that a range of complementary formats, including verbal and numerical description of risk,
might be more appreciated by patients than the use of one format only [20-22].

Despite the increasing research effort in the area of risk communication, previous studies
have to be considered in the light of several limitations. For example, many studies have been
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conducted with healthy people and findings might not be generalizable to people with serious
medical conditions. There is little empirical data to guide our understanding of how adjectives
should be used when communicating probabilities to people with cancer. Also, most studies in
this area have involved recruitment of participants from just one clinic or hospital, and find-
ings may not be applicable to all people with cancer. Further, most research has been con-
ducted in the US [23, 24] and results may not be generalizable to other populations. Little is
known about how Australian cancer patients understand different risk formats, and the way in
which they want to be informed about the risks they face [19, 25].

Aims

To explore, among medical oncology outpatients: 1) their understanding of numerical risk
information and interpretation of adjectives used to describe risk; 2) their preferences for for-
mat of risk communication; and 3) characteristics associated with patients misunderstanding
of risk-related information and preferences for receiving risk-related information in both writ-
ten and number form.

Methods
Setting

The study was conducted as part of a larger study exploring psychological outcomes among
medical oncology outpatients. Questions about risk communication were administered to par-
ticipants recruited from two of the medical oncology clinics participating in the larger study.
Both clinics were located in metropolitan public hospitals in Queensland and South Australia.
The study was approved by the University of Newcastle Human Research Ethics Committee
(H-2010-1324) as well as ethics committees associated with each participating institution.

Participants

Medical oncology outpatients with a diagnosis of cancer, aged 18 or older and with sufficient
English to complete the survey independently were eligible to participate.

Procedure

Patients attending medical oncology outpatient clinics were invited to participate in the study.
Informed written consent was obtained from all participants. Participants were asked to com-
plete two pen-and-paper surveys. The initial survey was either completed in the clinic at the
time of recruitment or taken home and mailed back to the researchers within one week. The
second survey was mailed to the person’s home approximately one month later. For both sur-
veys, reminder letters were sent to non-responders at two weeks. A second reminder letter was
sent after four weeks of non-response.

Measures

The first survey contained questions on sociodemographic, disease and treatment characteris-
tics; while the second survey contained questions on understanding of and preferences for risk
information.

Sociodemographic characteristics. Participants were asked to report age, gender, highest
level of education, postcode, marital status, and whether or not they had a health care card or
veterans’ affairs card and / or private health insurance. A concession card is a government
issued card that enables access to health services and medicines at a lower cost.
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Disease and treatment characteristics. Type of cancer, time since diagnosis, stage of can-
cer, treatments undertaken for cancer and reason for outpatient consultation were assessed.

Understanding of numerical risk information. Respondents were given three questions
about their understanding of numerical risk information: 1) “If a certain cancer drug is said to
have a 30% chance of long-term side-effects, which statement is true?“; 2) “If you are told that
a cancer treatment has a 5% risk of serious complications, which of the following are true?”;
and 3) “If you are told that 1 in 5 people will experience a short-term side-effect from a cancer
treatment, which of the following is correct?” Multiple response options were provided for
each question and respondents were asked to select all that applied.

Interpretation of adjectives to describe risk. Respondents were asked, “If you were told
that your chances of remission (i.e. being cancer free) were ‘very good’, what would you guess
your chances of remission were?” Response options included: “more than 20%”; “more than
30%”; “more than 40%”; “more than 50%”: “more than 60%”: “more than 70%”; “more than
80%”; “more than 90%” and “100%”. Respondents were asked to select one response only.

Preferences for risk communication. Respondents were asked three questions about
their preferences for information on likelihood of side-effects, remission and survival. For
example: “Your doctor is telling you about your chances of long-term side-effects. How would
you like your doctor to describe your chances of having long-term side-effects?” Response

’; “in numbers (e.g. “three out of
every ten people”)”; “in both words and numbers”; “I don’t care how my doctor gives me this

», o«

information”; “I don’t want my doctor to give me this information”.

options included “in words (e.g. “poor”, “good”, “very good”)’

Statistical analyses

All statistical analyses were conducted using SAS v9.4 (SAS Institute, Cary, North Carolina,
USA). Descriptive statistics, including frequencies and percentages were calculated to answer
each of the first two aims. Multivariable logistic regression analysis was conducted to identify
patient sociodemographic characteristics associated with participants selecting only an incor-
rect response for at least one of the health literacy questions, as well as those who indicated a
preference for receiving information in both words and numbers on topics covering: a)
chances of long term side effects; b) chances of remission and c) chances of 5 year survival.
Patients who indicated that they would prefer their doctor did not provide them with details
concerning the risk-related topics were coded as missing for the multivariable analysis. The
following characteristics were hypothesised as possibly being related to health literacy out-
comes and were included in all logistic regression models: age, sex, education, concession card
status and country of birth. For each characteristic assessed the unadjusted and adjusted odds
ratios and the corresponding 95% confidence intervals (Cls) are presented, along with the
Wald p-value for the final multivariable model.

Results

608 people were screened for eligibility. Of these 117 were ineligible, and of the remaining 491,
361 (74%) agreed to take part in the study. Of those who consented, 217 returned a copy of the
second survey, of which 210 completed at least one question on risk communication and were
thus included in this analysis. There were no significant differences between non-consenters
and study participants in terms of sex. However, there was a significant difference between
non-consenters and study participants with respects to age (p = 0.02). Compared to non-con-
senters, there was a lower percentage of study participants aged less than 45 years (22% vs.
13%) and 65 years and over (36% vs. 30%); while there was a higher percentage of study partic-
ipants aged between 45 and 64 years compared to non-consenters (57% vs. 42%).
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Participant demographic and disease information are presented in Table 1. Almost half of
participants were aged 60 years or over. Most were female, in a married or partnered relation-
ship and were born in Australia. The most common cancer type was breast, with most cancers
in the early stages. The main reason patients were visiting the treatment centre was to receive
treatment.

Understanding of risk information

204 participants provided a response to the question: “If a certain cancer drug is said to have a
30% chance of long term side-effects, which statement is true?” Of these, most participants

(n = 125; 61%) endorsed only the correct response: “3 out of every 10 people who take this
drug will have long term side-effects.” A smaller number of people endorsed the correct
response and one or more incorrect responses (n = 18; 8.8%), with the remaining respondents
endorsing incorrect responses only (n = 61; 30%).

203 participants answered the question: “If you are told that a cancer treatment has a 5%
risk of serious complications, which of the following are true?” For this question, two
responses were considered correct: “The risk of complications is low but I am still at risk” was
the most frequently endorsed correct response (endorsed by n = 154; 76%) and “50 out of 1000
people will experience this complication” (endorsed by n = 74; 36%). Thirty-five (17%)
endorsed both correct answers, while 137 (67%) endorsed one of the correct responses only. A
further 15 (7.4%) respondents selected at least one of the correct responses together with an
incorrect option, and sixteen participants (7.9%) selected only incorrect responses.

A total of 199 participants answered the question: “If you are told that 1 in 5 people will
experience a short-term side-effect from a cancer treatment, which of the following is correct?”
Of these respondents, 130 (65%) endorsed only the correct response, which was “The risk of
experiencing short-term side-effects from this treatment is 20%”. A small number endorsed
both the correct response and at least one incorrect response (n = 6; 3.0%), while almost a
third selected only incorrect responses (n = 63; 32%). Of the incorrect responses the most fre-
quently endorsed by participants was “The risk of experiencing short-term side-effects from
this treatment is 5%” (n = 43; 22%).

Characteristics associated with participants selecting an incorrect response

A total of 193 participants had complete data on all variables included in the logistic regression
model for this outcome and were thus included in this analysis. 87 patients reported only an
incorrect response on at least one of the three health literacy items. As shown in Table 2, after
adjusting for all other characteristics education level was the only characteristic found to be
significant. Compared to participants who had a trade, vocational training, university or other
level of education, those with an education level of high school or below had more than twice
the odds of reporting only an incorrect response on at least one of the health literacy items.

Interpretation of adjectives to describe risk

Two hundred and one participants provided an answer to the question: “If you were told that
your chances of remission (i.e. being cancer free) were ‘very good’, what would you guess your
chances of remission were?” The results of participant responses are presented in Fig 1. The
most common estimate was “more than 80%” with 54 (27%) of respondents selecting this
option. This was closely followed by “more than 90%”, which was endorsed by 48 (24%) of
respondents. The least frequent response option selected by respondents was “more than 30%”
(n=3;1.5%).
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Table 1. Sociodemographic characteristics of the sample (n = 210).

Characteristics % n

Age 3.3 7

Missing

<45 years 12.9 27

> =45 and <60 years 38.6 81

> = 60 years 45.2 95
Sex 2.9 6

Missing

Male 20.5 43

Female 76.7 161
Marital status 3.8 8

Missing

Married/partner 63.8 134

Single, divorced, separated or widowed 32.4 68
Education level 3.3 7

Missing

High school or below 52.9 111

Trade, vocational training or University 39.5 83

Other 4.3
Country of birth 3.3

Missing

Australia 67.6 142

Other 29.0 61
Health insurance 3.3 7

Missing

Yes 19.5 41

No 77.1 162
Concession card 3.8 8

Missing

Yes 54.3 114

No 41.9 88
Cancer type 4.3 9

Missing

Breast 47.1 99

Colorectal 7.6 16

Lung 4.8 10

Other 36.2 76
Time since diagnosis 33 7

Missing

0-6 months 25.7 54

7-12 months 17.6 37

13-24 months 15.7 33

24+ months 37.6 79
Cancer stage 6.2 13

Missing

Early 56.2 118

Progressed/advanced 30.0 63

NA or don’t know 7.6 16

(Continued)
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Table 1. (Continued)

Characteristics % n
Reason for visit 5.2 11
Missing
To discuss treatment options 6.7 14
To receive treatment 43.8 92
To have a check-up during treatment 15.7 33
To have a check-up after treatment 243 51
Other 4.3 9

https://doi.org/10.1371/journal.pone.0203988.t001

Preferences for format of health risk communication

When participants were asked how they would like to have their chances for long-term side-
effects, remission and five-year survival communicated to them, the most frequently reported
preference for all three topics was for both words and numbers to be used (Table 3). Words
alone was the second most frequently endorsed option across all three topics, while only a
small minority of patients indicated a preference for not being told about their chances at all.

Characteristics associated with patients preferring information in both
words and numbers

Table 4 describes the crude and adjusted logistic regression results assessing characteristics
associated with patient preference for information to be presented in both numbers and words
for the following topics: a) chances of long-term side effects; b) chances of remission and ¢)
chances of 5-year survival. For each of the three models a total of 195, 195 and 187 participants
had complete data on all variables included in the logistic regression model, respectively, and
were thus included in the analysis. As shown in Table 4, after adjusting for all other character-
istics, age was the only characteristic found to be significantly associated with the three out-
comes assessed. For all three outcomes, compared to participants who were aged 60 years or
over, participants who were aged between 45 and 59 years had significantly higher odds of pre-
ferring cancer-related risk information to be presented to them in both numbers and words.

Discussion

This study is one of few to examine the understanding and interpretation of health risk infor-
mation and format preferences in Australian medical oncology outpatients. Overall, our find-
ings revealed that in relation to numerical risk information, natural frequencies with a small
denominator were the most understood format. However, in relation to risk wording, a wide
variation in patient interpretations was found. The use of both words and numbers was the
most frequently patient-preferred format for risk communication.

Table 2. Characteristics associated with patients selecting an incorrect response only, on at least one of the health literacy items.

Characteristic Category Unadjusted OR (95% CI) = Adjusted OR (95% CI) Adjusted p-value

Age < 45 years vs. 60+ years 0.45 (0.18, 1.15) 0.73 (0.26, 2.07) 0.6878
45 to 59 years vs. 60+ years 0.71 (0.39, 1.30) 1.13 (0.53, 2.39)

Concession card | Yes concession card vs. No concession card 2.09 (1.17, 3.74) 1.96 (0.99, 3.87) 0.0525
Country of birth | Country other than Australia vs. Australia 1.09 (0.59, 2.01) 1.18 (0.61, 2.29) 0.6144
Education level | High school or below vs. Trade, vocational training, University or Other | 2.70 (1.50, 4.85) 2.58 (1.36, 4.88) 0.0037
Sex Female vs. Male 1.39 (0.69, 2.81) 1.75 (0.82, 3.76) 0.1500
https://doi.org/10.1371/journal.pone.0203988.t002
PLOS ONE | https://doi.org/10.1371/journal.pone.0203988 September 18,2018 7/12


https://doi.org/10.1371/journal.pone.0203988.t001
https://doi.org/10.1371/journal.pone.0203988.t002
https://doi.org/10.1371/journal.pone.0203988

o ®
@ : PLOS | ONE Exploring health literacy and preferences for risk communication among medical oncology patients

PERCENT

30

26.87%

23.88%

19.90%
20

1.49%

>20% >30% >40% >50% >60% >70% >80% >90% 100%

Patient estimate of chance of remission
Fig 1. Participants’ interpretation of a “very good” chance of remission as a percentage.

https://doi.org/10.1371/journal.pone.0203988.9001

When numerical risk information was presented simply using natural frequencies and a
small denominator (e.g. “3 out of every 10 people”), approximately 61% of people understood
the information. Of the 32% who selected an incorrect response regarding their understanding
of the term “1 in 5 people. . .”, almost a quarter of respondents (22%) perceived that the risk
meant a 5% rather than 20% risk, indicating that misunderstandings may be significant in
some cases. When presented with a larger denominator (e.g. “50 out of 1000 people”), the
number of people who understood the information reduced to about one third (36%). This
supports previous findings that information presented with a small denominator are more
likely to be understood and should be used to present risk information to patients [9]. Similar
to other studies [26-28], our results also suggests that those with lower levels of education have
higher odds of misinterpreting risk information.

Our findings revealed a wide variation in the way that patients interpreted risk adjectives.
Participant interpretations of what a “very good” chance of remission ranged from “more than
20%” to “100%”. It is notable that 28% of participants perceived that “very good” meant a 90%
or greater chance; while over half the sample (55%) perceived that this meant 80% or greater.

Table 3. Preferences for health risk communication.

Preferred format of communication Chances of long-term side-effects Chances of remission Chances of five year survival
Missing 5(2.4%) 5(2.4%) 8(3.8%)

Words 59 (28%) 62 (30%) 58 (28%)

Numbers 33 (16%) 21 (10%) 17 (8.1%)

Both words or numbers 79 (38%) 88 (42%) 90 (43%)

Don’t care 33 (16%) 33 (16%) 31 (15%)

Prefer not to be told 1(0.5%) 1(0.5%) 6(2.9%)

https://doi.org/10.1371/journal.pone.0203988.t003
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Table 4. Characteristics associated with patients preferring information to be presented in both words and numbers.

Risk topic

Chances of long-term
side-effects

Chances of remission

Chances of five year
survival

https://doi.org/10.1371/journal.pone.0203988.t004

Characteristic
Age

Concession
card

Country of
birth

Education level

Sex

Age

Concession
card

Country of
birth

Education level

Sex

Age

Concession
card

Country of
birth

Education level

Sex

Category

<45 years vs. 60+ years
45 to 59 years vs. 60+ years

Yes concession card vs. No concession card
Country other than Australia vs. Australia

High school or below vs. Trade, vocational training,
University or Other

Female vs. Male

<45 years vs. 60+ years
45 to 59 years vs. 60+ years

Yes concession card vs. No concession card
Country other than Australia vs. Australia

High school or below vs. Trade, vocational training,
University or Other

Female vs. Male

<45 years vs. 60+ years
45 to 59 years vs. 60+ years

Yes concession card vs. No concession card
Country other than Australia vs. Australia
High school or below vs. Trade, vocational training,

University or Other

Female vs. Male

Unadjusted OR (95%

cI)
2.75 (1.13, 6.69)
3.36 (1.76, 6.41)
0.58 (0.32, 1.03)

1.18 (0.63, 2.19)

0.49 (0.27, 0.87)

2.91 (1.30, 6.48)

2.75 (1.13, 6.69)
4.83 (2.51,9.30)
0.38 (0.21, 0.68)

1.16 (0.63, 2.15)

0.39 (0.22, 0.69)

3.09 (1.43,6.71)

2.56 (1.04, 6.28)
4.73 (2.43,9.18)
0.52 (0.29, 0.93)

1.06 (0.57, 1.98)

0.48 (0.27, 0.86)

3.23(1.48,7.05)

Adjusted OR (95%

CI)
2.34 (0.87,6.32)
2.73 (1.27,5.87)
1.03 (0.52, 2.06)

1.38 (0.70, 2.73)

0.67 (0.35, 1.26)

2.23 (0.96, 5.22)

1.97 (0.72, 5.36)
3.44 (1.60, 7.41)
0.73 (0.36, 1.47)

1.25 (0.62, 2.51)

0.53 (0.27, 1.01)

2.17 (0.94, 5.01)

2.19 (0.80, 6.01)
4.15(1.88, 9.15)
1.10 (0.53, 2.26)

1.16 (0.57, 2.32)

0.64 (0.33, 1.24)

2.25(0.97, 5.23)

Adjusted p-
value

0.033

0.929
0.350
0.213

0.063

0.007

0.380
0.539
0.054

0.069

0.002

0.804
0.686
0.187

0.059

This suggests that there is great potential for misunderstanding where only verbal risk descrip-
tors are used. The wide variation in responses is consistent with previous research which has
found that patients more accurately understand risk information if it is presented in numbers

rather than words [9].

The most frequently reported preference for the format of information regarding long-
term side-effects, remission, and five-year survival was for both words and numbers to be
used, at 38%, 42% and 43%, for each of the three risk topics, respectively. The second most fre-
quently endorsed option was for words alone to be used, which was endorsed by approxi-
mately 30% of respondents across all three risk topics. While patients vary in how they would
like risks to be presented to them [17], our results differ from other research which has sug-
gested that most patients prefer risks to be presented in a numerical format [4, 5, 17-19]. How-
ever, most prior research has not been conducted in an oncology setting, and patients’
preferences may be affected by illness severity, health status and other sociodemographic fac-

tors [4]. Our results, for example, suggested that younger patients had higher odds of prefer-
ring information in both words and numbers than older patients.
Our findings must be considered in view of several limitations. Firstly, participants were
recruited from three medical oncology clinics, and so are unlikely to be representative of Aus-
tralian medical oncology patients. While a consent rate of 74% was achieved, there were a

PLOS ONE | https://doi.org/10.1371/journal.pone.0203988 September 18,2018

9/12


https://doi.org/10.1371/journal.pone.0203988.t004
https://doi.org/10.1371/journal.pone.0203988

@° PLOS | ONE

Exploring health literacy and preferences for risk communication among medical oncology patients

number of participants who did not return the second survey that contained the health literacy
questions. This may have further impacted on generalisability of results. When asking partici-
pants about their understanding of a 5% risk of serious complications, we counted the follow-
ing response as one of two possible correct answers: “The risk of complications is low, but I am
still at risk”. We acknowledge that interpretation of 5% risk as “low” is subjective and could be
debated.

Conclusion

Our results suggest that risk information presented in natural frequencies with small denomi-
nators (e.g. 1/5) is understood by 61%-65%, depending on the scenario presented. When risk
information is presented with large denominators, a lower proportion indicate that they
understand (36%). We found substantial variation in patients’ interpretation of risk descrip-
tors (e.g. “good”, “very good”), highlighting the dangers of providing patients with risk
descriptors without accompanying numeric information. Patients were most likely to have a

preference for receiving risk information as both words and numbers.

Practice implications

The findings provide guidance as to how physicians should communicate risk information
about outcomes of treatment such as possible side-effects, and likelihood of remission and sur-
vival. The variation in patents’ interpretation of risk information when this is presented in
words only may result in unrealistic expectations regarding outcomes. To overcome this varia-
tion, risk information in words should be combined with risk information in numbers.
Together with other studies [9, 29], our findings suggest that numeric information should be
presented as natural frequencies with small rather than large denominators to aid patient
understanding.

However, it is important to note that a large proportion of patients (just under one third)
did not understand the risk information when it was presented in this ‘optimal’ format. This
suggests that physicians should probe patient understanding of risk, and utilise other formats
to supplement this information if necessary. This could include, for example, diagrams show-
ing the number of people out of 10 who are likely to experience a certain outcome, or bar
charts showing the proportion of patients likely to experience each outcome. Graphical for-
mats have been shown to improve patients’ understanding of risk information [9], and may
also reduce participants’ reliance on anecdotal evidence when making decisions [30]. The use
of additional strategies to aid patient comprehension of risk information may be particularly
important when presenting information to patients who have a lower level of education.

Supporting information

S1 Survey.
(DOCX)

Acknowledgments

Our thanks to the participating cancer treatment centres; Rochelle Smits, Alison Zucca, Heidi
Turon and Hannah Small for research support; Sandra Dowley for data management; and Tif-
fany Evans for statistical assistance.

Author Contributions
Conceptualization: Mariko Carey, Alix Hall.

PLOS ONE | https://doi.org/10.1371/journal.pone.0203988 September 18,2018 10/12


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0203988.s001
https://doi.org/10.1371/journal.pone.0203988

@° PLOS | ONE

Exploring health literacy and preferences for risk communication among medical oncology patients

Formal analysis: Alix Hall.

Funding acquisition: Mariko Carey.

Methodology: Mariko Carey.

Writing - original draft: Mariko Carey, Anne Herrmann, Elise Mansfield, Kristy Fakes.

Writing - review & editing: Anne Herrmann, Alix Hall, Elise Mansfield, Kristy Fakes.

References

1.

10.

11.

12

13.

14.

15.

16.

17.

Institute of Medicine, Committee on Quality of Health Care in America. Crossing the quality chasm: A
new health system for the 21st century. Washington, DC: Committee on Quality of Health Care in
America; 2001.

Butow P, Tattersall M. Shared decision making in cancer care. Clinical Psychologist. 2005; 9(2):54—8.

Politi MC, Street RL Jr. The importance of communication in collaborative decision making: facilitating
shared mind and the management of uncertainty. J Eval Clin Pract. 2011; 17(4):579-84. https://doi.org/
10.1111/j.1365-2753.2010.01549.x PMID: 20831668

Edwards A, Elwyn G. Understanding risk and lessons for clinical risk communication about treatment
preferences. Qual Health Care. 2001; 10(Suppl 1):i9-i13.

Lipkus IM. Numeric, verbal, and visual formats of conveying health risks: Suggested best practices and
future recommendations. Med Decis Making. 2007; 27(5):696—713. https://doi.org/10.1177/
0272989X07307271 PMID: 17873259

Politi MC, Lewis CL, Frosch DL. Supporting shared decisions when clinical evidence is low. Med Care
Res Rev. 2013; 70(1 Suppl):1135-28S.

Davids SL, Schapira MM, McAuliffe TL, Nattinger AB. Predictors of pessimistic breast cancer risk per-
ceptions in a primary care population. J Gen Intern Med. 2004; 19(4):310-5. https://doi.org/10.1111/j.
1525-1497.2004.20801.x PMID: 15061739

Edwards A, Hood K, Matthews E, Russell D, Russell |, Barker J, et al. The effectiveness of one-to-one
risk communication interventions in health care: a systematic review. Med Decis Making. 2000; 20
(3):290-7. https://doi.org/10.1177/0272989X0002000305 PMID: 10929851

Trevena LJ, Barratt A, Butow P, Caldwell P. A systematic review on communicating with patients about
evidence. J Eval Clin Pract. 2006; 12(1):13-23. https://doi.org/10.1111/j.1365-2753.2005.00596.x
PMID: 16422776

Ancker JS, Senathirajah Y, Kukafka R, Starren JB. Design features of graphs in health risk communica-
tion: A systematic review. J Am Med Inform Assoc. 2006; 13(6):608—18. https://doi.org/10.1197/jamia.
M2115 PMID: 16929039

Say RE, Thomson R. The importance of patient preferences in treatment decisions—challenges for
doctors. Brit Med J. 2003; 327(7414):542-5. https://doi.org/10.1136/bm|.327.7414.542 PMID:
12958116

Dieckmann NF, Peters E, Gregory R, Tusler M. Making sense of uncertainty: advantages and disadvan-
tages of providing an evaluative structure. J Risk Res. 2012; 15(7):717-35.

Peters E, Dieckmann NF, Vastfjall D, Mertz CK, Slovic P, Hibbard JH. Bringing meaning to numbers:
the impact of evaluative categories on decisions. J Exp Psychol Appl. 2009; 15(3):213-27. https://doi.
org/10.1037/a0016978 PMID: 19751072

Zikmund-Fisher BJ, Fagerlin A, Keeton K, Ubel PA. Does labeling prenatal screening test results as
negative or positive affect a woman’s responses? Am J Obstet Gynecol. 2007; 197(5):528 e1-6. https://
doi.org/10.1016/j.ajog.2007.03.076 PMID: 17880902

Hoffrage U, Lindsey S, Hertwig R, Gigerenzer G. Medicine. Communicating statistical information. Sci-
ence. 2000; 290(5500):2261-2. PMID: 11188724

Edwards A, Unigwe S, Elwyn G, Hood K. Effects of communicating individual risks in screening pro-
grammes: Cochrane systematic review. Brit Med J. 2003; 327(7417):703-9. https://doi.org/10.1136/
bmj.327.7417.703 PMID: 14512475

Lobb EA, Butow PN, Meiser B, Barratt A, Gaff C, Young MA, et al. Women’s preferences and consul-
tants’ communication of risk in consultations about familial breast cancer: impact on patient outcomes. J
Med Genet. 2003; 40(5):e56. https://doi.org/10.1136/jmg.40.5.e56 PMID: 12746410

PLOS ONE | https://doi.org/10.1371/journal.pone.0203988 September 18,2018 11/12


https://doi.org/10.1111/j.1365-2753.2010.01549.x
https://doi.org/10.1111/j.1365-2753.2010.01549.x
http://www.ncbi.nlm.nih.gov/pubmed/20831668
https://doi.org/10.1177/0272989X07307271
https://doi.org/10.1177/0272989X07307271
http://www.ncbi.nlm.nih.gov/pubmed/17873259
https://doi.org/10.1111/j.1525-1497.2004.20801.x
https://doi.org/10.1111/j.1525-1497.2004.20801.x
http://www.ncbi.nlm.nih.gov/pubmed/15061739
https://doi.org/10.1177/0272989X0002000305
http://www.ncbi.nlm.nih.gov/pubmed/10929851
https://doi.org/10.1111/j.1365-2753.2005.00596.x
http://www.ncbi.nlm.nih.gov/pubmed/16422776
https://doi.org/10.1197/jamia.M2115
https://doi.org/10.1197/jamia.M2115
http://www.ncbi.nlm.nih.gov/pubmed/16929039
https://doi.org/10.1136/bmj.327.7414.542
http://www.ncbi.nlm.nih.gov/pubmed/12958116
https://doi.org/10.1037/a0016978
https://doi.org/10.1037/a0016978
http://www.ncbi.nlm.nih.gov/pubmed/19751072
https://doi.org/10.1016/j.ajog.2007.03.076
https://doi.org/10.1016/j.ajog.2007.03.076
http://www.ncbi.nlm.nih.gov/pubmed/17880902
http://www.ncbi.nlm.nih.gov/pubmed/11188724
https://doi.org/10.1136/bmj.327.7417.703
https://doi.org/10.1136/bmj.327.7417.703
http://www.ncbi.nlm.nih.gov/pubmed/14512475
https://doi.org/10.1136/jmg.40.5.e56
http://www.ncbi.nlm.nih.gov/pubmed/12746410
https://doi.org/10.1371/journal.pone.0203988

@° PLOS | ONE

Exploring health literacy and preferences for risk communication among medical oncology patients

18.

19.

20.

21,

22,

23.

24,

25.

26.

27.

28.

29.

30.

Bryant GD, Norman GR. Expressions of probability: words and numbers. N Engl J Med. 1980; 302
(7):411.

Fagerlin A, Ubel PA, Smith DM, Zikmund-Fisher BJ. Making numbers matter: Present and future
research in risk communication. Am J Health Behav. 2007; 31(1):S47-S56.

Hux JE, Naylor CD. Communicating the benefits of chronic preventive therapy. Med Decis Making.
1995; 15(2):152-7. https://doi.org/10.1177/0272989X9501500208 PMID: 7783576

Gurmankin AD, Baron J, Armstrong K. The effect of numerical statements of risk on trust and comfort
with hypothetical physician risk communication. Med Decis Making. 2004; 24(3):265—71. https://doi.org/
10.1177/0272989X04265482 PMID: 15155015

Sinayev A, Peters E, Tusler M, Fraenkel L. Presenting numeric information with percentages and
descriptive risk labels. Med Decis Making. 2015; 35(8):937—-47. https://doi.org/10.1177/
0272989X15584922 PMID: 25952743

Edwards AGK, Naik G, Ahmed H, Elwyn GJ, Pickles T, Hood K, et al. Personalised risk communication
for informed decision making about taking screening tests. Cochrane Database Syst Rev. 2013(2).
Stacey D, Legare F, Col NF, Bennett CL, Barry MJ, Eden KB, et al. Decision aids for people facing
health treatment or screening decisions. Cochrane Database Syst Rev. 2014; 1:CD001431.

Vernon SW. Risk perception and risk communication for cancer screening behaviors: a review. J Natl
Cancer Inst Monogr. 1999; 25:101-19.

Grimes DA, Snively GR. Patients’ understanding of medical risks: implications for genetic counseling.
Obstetrics & Gynecology. 1999; 93(6):910—4.

Halvorsen PA, Selmer R, Kristiansen IS. Different ways to describe the benefits of risk-reducing treat-
ments: a randomized trial. Annals of Internal Medicine. 2007; 146(12):848-56. PMID: 17577004
Malenka DJ, Baron JA, Johansen S, Wahrenberger JW, Ross JM. The framing effect of relative and
absolute risk. Journal of general internal medicine. 1993; 8(10):543-8. PMID: 8271086

Akl EA, Oxman AD, Herrin J, Vist GE, Terrenato |, Sperati F, et al. Using alternative statistical formats
for presenting risks and risk reductions. Cochrane Database Syst Rev. 2011(3).

Fagerlin A, Wang C, Ubel PA. Reducing the influence of anecdotal reasoning on people’s health care
decisions: is a picture worth a thousand statistics? Med Decis Making. 2005; 25(4):398—405. https://doi.
org/10.1177/0272989X05278931 PMID: 16061891

PLOS ONE | https://doi.org/10.1371/journal.pone.0203988 September 18,2018 12/12


https://doi.org/10.1177/0272989X9501500208
http://www.ncbi.nlm.nih.gov/pubmed/7783576
https://doi.org/10.1177/0272989X04265482
https://doi.org/10.1177/0272989X04265482
http://www.ncbi.nlm.nih.gov/pubmed/15155015
https://doi.org/10.1177/0272989X15584922
https://doi.org/10.1177/0272989X15584922
http://www.ncbi.nlm.nih.gov/pubmed/25952743
http://www.ncbi.nlm.nih.gov/pubmed/17577004
http://www.ncbi.nlm.nih.gov/pubmed/8271086
https://doi.org/10.1177/0272989X05278931
https://doi.org/10.1177/0272989X05278931
http://www.ncbi.nlm.nih.gov/pubmed/16061891
https://doi.org/10.1371/journal.pone.0203988

