
INTRODUCTION
Breast cancer was the most commonly 
diagnosed cancer in Australian women in 
2017 and the fourth commonest cause of 
cancer. An estimated 18 235 Australians 
(13.2% of all new cancer cases) were 
diagnosed with breast cancer in 2018, with 
3157 people dying from breast cancer in the 
same year.1 

A number of selective oestrogen 
receptor modulators (SERMs) have been 
demonstrated in randomised controlled 
trials to significantly reduce the incidence of 
breast cancer in women at increased risk.2–5 
This has led to international guidelines 
recommending that women who are at 
moderate or high risk of breast cancer 
should consider taking SERMs (that is, 
women with one first-degree relative 
affected before the age of 50 or with two 
affected first-degree relatives).2,6 Use 
of SERMs is not without potential side 
effects including an increased likelihood of 
developing uterine cancer, blood clots, and 
menopausal symptoms. As a consequence, 
the benefits of treatment must be balanced 
against the risk of harms, to allow women 
to make an informed decision.2,5 Two of 
the most common SERMs prescribed 

are tamoxifen and raloxifene. Tamoxifen 
is slightly more effective in reducing 
breast cancer incidence but raloxifene 
has fewer serious adverse effects.2 At 
this time, raloxifene is recommended for 
postmenopausal women, while tamoxifen 
may be used in both premenopausal and 
postmenopausal women.6

Despite recommendations for women 
at risk of breast cancer to take SERMs, 
the awareness and uptake of SERMs has 
been universally low.7–9 Previous research 
suggests this is because women at 
increased risk and their clinicians have 
insufficient knowledge about the benefits 
and harms of taking SERMS.7 Currently, 
there are no guidelines for how to 
communicate the benefits and harms of 
taking SERMs, and it is clear that women 
would benefit from high-quality evidence-
based information presented in a way that 
would assist their understanding of the 
risks and benefits of all options.10

The formats in which disease risk and risk 
reduction are presented can impact people’s 
preventive treatment choices.11 There are 
some well-accepted recommendations 
on best practice when presenting risk 
numerically: an absolute risk reduction 
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Abstract
Background
In Australia, evidence-based guidelines 
recommend that women consider taking 
selective oestrogen receptor modulators 
(SERMs) to reduce their risk of breast cancer. 
In practice, this requires effective methods 
for communicating the harms and benefits 
of taking SERMs so women can make an 
informed choice. 

Aim
To evaluate how different risk presentations 
influence women’s decisions to consider taking 
SERMs.

Design and setting
Cross-sectional, correlational study of 
Australian women in general practice.

Method
Three risk communication formats were 
developed that included graphics, numbers, and 
text to explain the reduction in breast cancer 
risk and risk of side effects for women taking 
SERMs (raloxifene or tamoxifen). Women aged 
40–74 years in two general practices were 
shown the risk formats using vignettes of 
hypothetical women at moderate or high risk 
of breast cancer and asked to choose ‘If this 
was you, would you consider taking a SERM?’ 
Descriptive statistics and predictors (risk format, 
level of risk, and type of SERM) of choosing 
SERMs were determined by logistic regression. 

Results
A total of 288 women were recruited (an 88% 
response rate) between March and May 2017. 
The risk formats that showed a government 
statement and an icon array were associated 
with a greater likelihood of considering SERMs 
relative to one that showed a novel expected 
frequency tree. Risk formats for raloxifene 
and for the high-risk vignettes were also more 
strongly associated with choosing to consider 
SERMs. No associations were found with any 
patient demographics. 

Conclusion
Specific risk formats may lead to more women 
considering taking SERMs to reduce breast 
cancer risk, especially if they are at high risk 
of the condition. Raloxifene may be a more 
acceptable SERM to patients.

Keywords
breast neoplasms; cancer; preventive therapy; 
primary care; raloxifene hydrochloride; 
tamoxifen. 
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format should be used as it produces a 
more accurate comprehension of risk than 
either relative risk reduction or number 
needed to treat.10,12–16 Risk presentations 
require the reference class and time 
frame to be clear, and this is particularly 
necessary when presenting risk information 
in terms of frequencies, percentages, or 
probabilities.11,17,18 Natural frequencies are 
better understood and result in significantly 
increased rates of correct inferences from 
risk communication material compared 
with conditional probabilities.19,20 When 
presenting risk verbally, qualitative 
risk terms should always be given with 
quantitative information because this 
type of presentation can lead to greater 
accounting of numeric information as well 
as more accurate interpretations and use 
of the numbers provided.21

Some of the most studied risk 
communication methods include icon 
arrays (also known as pictograms), and 
graphs depicting risk over time. Although 
there is some disagreement in the 
literature regarding the most effective visual 
aid, previous studies have consistently 
demonstrated that inclusion of a visual aid 
promotes comprehension and accuracy.22–27 
Although less well studied, expected 
frequency trees or natural frequency trees 
have been previously useful to communicate 
multiple conditional probabilities and 
therefore were chosen as the reference 
group for the analysis.28,29

The authors wanted to explore different 
methods of communicating the benefits 
and harms of taking SERMs to women in 

primary care. Cancer Australia6 and Royal 
Australian College of General Practitioners 
guidelines30 recommend that women at 
moderate and high risk of breast cancer 
consider taking SERMs to reduce their 
risk. Initial discussions about taking 
SERMs could potentially occur in general 
practice, especially for women at moderate 
risk of breast cancer. Therefore these 
communication methods were tested in a 
general practice setting.

It was hypothesised that the methods 
used to present the harms and benefits 
of taking SERMs may influence women’s 
decisions about taking tamoxifen or 
raloxifene to prevent breast cancer, and 
should be examined and included in 
decision-making tools used in primary 
care. This study therefore aimed to examine 
three different risk communication formats 
to find the format/s that correlate with an 
increased likelihood of women considering 
taking SERMs to reduce their risk of 
developing breast cancer.

METHOD
Study design
This was a cross-sectional, correlational 
study of women aged 40 to 74 years who 
were consecutively sampled from two 
Australian general practice waiting rooms 
between March and May 2017. 

Setting
The study was conducted using an 
electronic tablet with a touchscreen in the 
waiting rooms of general practice clinics 
in metropolitan Melbourne. The general 
practices were purposively recruited based 
on the Socio-Economic Indexes for Areas 
(SEIFA)31 score for their location to increase 
the diversity of the recruited sample. 

Women between 40 and 74 years 
attending an appointment with their GP 
were approached consecutively and invited 
to participate in the study. The women were 
given an electronic tablet to self-complete, 
starting with a digital consenting process. 
Once recruited, participants completed 
demographic questions (age, education, 
marital status, language spoken at home, 
country of origin, and personal or family 
history of breast cancer), followed by 12 risk 
presentations that appeared one by one in 
a random order. For each risk presentation 
(one page each for each different medication, 
risk format, and level of risk), participants 
chose between two options:

• Yes, I would consider taking [raloxifene/
tamoxifen] to reduce my risk of breast 
cancer, or 

How this fits in
Selective oestrogen receptor modulators 
(SERMs) have been demonstrated to 
reduce the risk of developing breast cancer 
in women who are at increased risk, 
and Australian guidelines recommend 
that GPs consider prescribing SERMs 
for eligible patients. However, SERMs 
increase the risk of developing uterine 
cancer (tamoxifen), blood clots (tamoxifen 
and raloxifene), and menopausal 
symptoms (tamoxifen and raloxifene), 
so an understanding of the balance of 
harms and benefits is needed to make 
an informed decision. This study explored 
established and novel ways of presenting 
the harms and benefits of taking SERMs to 
reduce breast cancer risk, and evaluated 
the response women have to the different 
risk formats, and different medications, at 
different levels of hypothetical risk.
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• No, I would not consider taking 
[raloxifene/tamoxifen] to reduce my risk 
of breast cancer. 

Participants
Women were eligible to participate if they 
were aged between 40 and 74 years old and 
were waiting for a doctor’s appointment. 
They were excluded if they were too unwell, 
too visually or hearing impaired, were non-
English speaking or reading, or had severe 
intellectual disability or psychiatric illness. 
Because of the hypothetical nature of this 
study, all participants regardless of their 
menopausal status were presented with 
information on tamoxifen and raloxifene.

This study was exploratory and therefore 
sampling was pragmatic.

Risk presentations
Three risk communication formats 
were developed and adapted to provide 
information about the reduction in breast 
cancer incidence and frequency of side 
effects for tamoxifen and raloxifene in 
women at moderate or high risk of breast 
cancer (further information about the facts 
used in the risk presentations is available 
from the authors on request). These 
formats showed the absolute risk reduction 
alongside a government statement 
(Figure 1); icon arrays (Figure 2); and a 
novel expected frequency tree (Figure 3). 
The 12 risk format combinations included 
a combination of one of the three risk 
formats for one of each level of risk and for 

both medications. The risk presentations 
were displayed in a random order using a 
computer-generated sequence to reduce 
learning and ordering effects. 

Outcome measures and analysis
The primary outcome was the intention to 
consider taking tamoxifen or raloxifene. 
Descriptive statistics were used to 
summarise participants’ characteristics. 
Age and education were collapsed into binary 
variables: younger than 50 years old/50 to 
74 years old to reflect the average age 
of the onset of menopause, and those 
who had completed at least a Bachelor’s 
degree compared with those who had 
not. Multivariable logistic regression was 
used to examine the association between 
intention and risk format, risk category, 
and medication, adjusted for responders’ 
education, language spoken at home, 
age, country of origin, and family history 
of breast cancer. Odds ratios with robust 
standard errors were calculated using the 
survey command in Stata (version 13.1) to 
allow for the repeated responses provided 
by the participant to the 12 scenarios.

RESULTS
Women were recruited from two general 
practices — one was located in a lower 
socioeconomic area (with a SEIFA score of 
925.8, which is relatively more disadvantaged 
compared with the Australian average of 
1000), and one was located in a higher 
socioeconomic area (with a SEIFA score of 

Figure 1. Example of government guideline risk 
communication format for raloxifene and patients with 
a moderate risk of breast cancer.
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1097.6).31 Of the 368 women approached 
in the waiting rooms of these clinics, 328 
were eligible and 288 participants were 
recruited (88% response rate). A total of 87 
(30%) women had a family history of breast 
cancer. Eleven women who had previously 
been diagnosed with breast cancer were 
removed from the final analysis after 
reflection because it was considered quite 
likely that their perceptions and beliefs 
would be different from women who had 

not had breast cancer when considering 
preventive medication. The final dataset 
therefore included 277 women. Table 1 
describes the demographics of the 
participants. 

Presentations showing the government 
statement with absolute risk and the 
icon array were associated with similar 
increases in willingness to consider 
taking SERMs when compared with the 
presentation showing expected frequency 

Figure 2. Example of icon array risk communication 
format for raloxifene and patients with a moderate risk 
of breast cancer.

Figure 3. Example of expected frequency tree risk 
communication format for raloxifene and patients with 
a moderate risk of breast cancer.
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trees (P = 0.04 and P = 0.03, respectively) 
(Table 2). Vignettes of women at high 
risk of breast cancer were associated 
with a greater willingness to consider 
SERMs compared with those of women 
at moderate risk (P<0.001) (Table 2). 
Participants were significantly more likely 
to consider using raloxifene than tamoxifen 
(P<0.001) (Table 2). No demographics were 
associated with an increased likelihood 
of considering taking SERMs (further 
information about univariate analysis of 
predictors of willingness to consider SERMs 
is available from the authors on request).

DISCUSSION
Summary
This is the first study in Australia to 
examine women’s intentions about taking 
SERMs for breast cancer. Women were 
more likely to consider taking SERMs if risk 
information is presented in specific formats 
(as government statement or icon array), if 
they are at high risk of breast cancer, and if 
raloxifene is the medication offered.

The expected frequency trees also 
presented information on a greater range 
of side effects, including the more common 
but less serious ones. It may be that this 
further highlighted the potential harms of 
taking SERMs compared with the other 
formats and therefore made participants 
less willing to consider taking SERMs.

Strengths and limitations
The main strength of the study was the 
broad sample of women attending general 
practice and the high response rate (88% of 
women approached agreed to participate 
in the study). Women were recruited from 

different socioeconomic backgrounds, 
and with an even distribution of age and 
education level, therefore increasing the 
external validity of the results. 

A major limitation of the study was its 
hypothetical nature, which meant that 
responses were based on participants 
imagining that each risk format related 
to them. It is important to recognise that 
hypothetical uptake rates are usually higher 
than real uptake rates and intentions 
are only a moderate predictor of actual 
behaviour,9,32 and therefore the results 
may well be an overestimate of how many 
women would consider taking SERMs. 

Comparison with existing literature
Previous studies have found that using 
absolute risk instead of relative risk to 
convey information about risk and 
risk reduction allowed patients to more 
accurately draw correct inferences and 
make better informed choices.10,12–16 The 
accuracy of patients’ risk perception is 
further increased when the baseline risk is 
included with the risk reduction figure,11,12,16 
and when combining numerical and verbal 
information.10 Furthermore, including an 
evaluative label with numeric information 
produces larger changes in behavioural 
intent than using numeric information 
alone.21 The current study’s findings are 
consistent with this evidence: the absolute 
risk and government statement (Figure 1) 
presented the absolute risk reduction 
with baseline risk and provided additional 
qualitative information to set the risk 
information in context.

Previous research conducted by 
the authors of this study exploring risk 

Table 1. Summary of 
participants’ characteristics

 Participants,  
Demographics n (%)

Age (years)
 40–49  98 (34)
 50–59  81 (28)
 60–69  79 (27)
 70–74   30 (10)

Country of origin
 Australia 191 (66)
 Other  97 (34)

Language spoken at home
 English 247 (86)
 Other  41 (14)

Marital status
 Single  68 (24)
 In a relationship 160 (56)
 Separated/divorced  47 (16)
 Widowed 13 (5)

Education 
 Never completed high school  67 (23)
 Completed high school only  79 (27)
 TAFE or similar  62 (22)
  ≥ University degree  80 (28)

Previous breast cancer diagnosis 
 Yes 11 (4)
 No 277 (96)

Family history of breast cancer
 Yes  87 (30)
 No 201 (70)

TAFE = technical and further education.

Table 2. Multivariable logistic regression analysis to determine 
associations between risk presentation format, type of medication, 
and breast cancer risk category, unadjusted and adjusted

Predictor OR (95% CI) P-value AOR P-value

Format
 EFT Ref  Ref
 Government statement 1.14 (1.01 to 1.30) 0.04 1.15 (1.01 to 1.31) 0.04
 Icon array 1.12 (1.01 to 1.25) 0.03 1.13 (1.01 to 1.26) 0.03

Medication
 Tamoxifen Ref  Ref
 Raloxifene 1.48 (1.30 to 1.69) <0.001 1.50 (1.31 to 1.71) <0.001

Risk category
 Moderate risk Ref  Ref
 High risk 1.35 (1.20 to 1.52) <0.001 1.36 (1.20 to 1.54) <0.001

AOR = Adjusted odds ratio (adjusted for having a relative with breast cancer, country of birth, language spoken, 

relationship status, education attained). CI = confidence interval. EFT = expected frequency tree. OR = odds ratio. 

Ref = Reference group.
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communication to show the harms and 
benefits of colorectal cancer screening 
methods also supported the use of a 
government statement but had less 
convincing evidence for the use of icon 
arrays.33 This was in contrast with the 
findings from the current study, suggesting 
that risk communication might need to be 
modified depending on the clinical decision 
required.

Many studies have shown that icon 
arrays improve comprehension of risk 
and risk reduction.10,11,22–27 Icon arrays 
visually demonstrate the numerator and 
denominator in one diagram, making clear 
the number of affected compared with the 
reference class or population at risk.11 In 
the current study, icon arrays were also 
associated with greater intention to consider 
taking SERMs than were the expected 
frequency trees. Expected frequency 
trees are potentially a visually engaging 
representation using natural frequencies 
but there are limited data about their effect 
on understanding risk.10,17 In this study, the 
expected frequency trees were less likely to 
result in women considering SERMs than 
either the absolute risk and government 
guideline or the icon array. It is possible 
that the expected frequency trees used in 
this study were too complex or presented 
too much information, particularly in the 
limited time women had to review them 
and with a lack of clinical discussion about 
their meaning. 

Although low numeracy can affect people 
of all educational levels, it is traditionally 
thought to be more prevalent in people 
of lower educational attainment.11,22,34 Use 
of visual aids such as icon arrays may 
reduce the effect of low numeracy22 when 
presenting complex risk information, and 
the findings from the current study are 
consistent with this. Alternatively, it may 
be that education itself is not an important 
predictor of taking SERMs, although 
evidence about this is inconsistent.9

Similarly, there is conflicting evidence 
about patient and physician preference 
for tamoxifen compared with raloxifene to 
reduce risk.34–38 There are no data available 
about Australian prescribing rates of 
either of these medications but US data 

indicate that raloxifene is prescribed more 
frequently than tamoxifen for breast cancer 
risk reduction.7 The current study found 
that participants were significantly more 
likely to consider raloxifene than tamoxifen, 
potentially due to the more acceptable 
side effect profile of raloxifene. Specifically, 
raloxifene has two advantages compared 
with tamoxifen: it does not increase the risk 
of endometrial cancer and it reduces the 
risk of spinal fractures. 

Participants in the current study were 
more willing to consider SERMs when 
presented with a high-risk scenario as 
opposed to a moderate-risk scenario. 
This makes intuitive sense given that the 
absolute benefits of SERMs are greater for 
high-risk women and therefore more likely 
to outweigh concerns about side effects 
than for moderate-risk women.

Implications for research and practice
This study could inform the development of 
decision aids to support informed decision 
making and potentially increase the uptake 
of SERMs to reduce women’s risk of 
developing breast cancer. Further research 
is required to test risk communication tools 
with women who are at increased risk, 
for whom SERMs should be considered. 
Modification of the expected frequency 
trees could be considered to simplify 
them and reduce potential information 
overload. Outcomes should be expanded 
to include risk comprehension, cancer 
worry, informed choice, and actual uptake 
of SERMs.

Tamoxifen was added to the Australian 
Pharmaceutical Benefits Scheme (PBS) 
in 2016,39 and is now subsidised by the 
Australian Government for women who are 
at increased risk of breast cancer; however, 
raloxifene is not currently listed for breast 
cancer risk reduction in asymptomatic 
women. This creates an important barrier to 
physician prescribing and may contribute to 
low uptake rates of SERMs.40 The preferable 
side effect profile may mean a greater 
uptake of raloxifene in postmenopausal 
women at increased risk of breast cancer, 
especially if it were to be made available on 
the PBS for risk reduction.
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