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ABSTRACT
Objectives: The accuracy of patients’ perception of
risk is important for decisions about treatment in many
diseases. We framed the risk of fracture and benefits of
treatment in different ways and assessed the impact on
patients’ perception of fracture risk and intentions to
take medication.
Design: Randomised trial of 4 different presentations
of fracture risk and likely benefits from osteoporosis
treatment.
Setting: Academic centre.
Participants: 200 patients undergoing bone
densitometry.
Intervention: Presentation that framed the patient’s
absolute fracture risk either as the chance of having or
not having an event, with their likely benefits from
osteoporosis treatment in natural frequencies or
numbers needed to treat.
Outcomes: Participants’ views about their fracture risk
and the need for osteoporosis treatment.
Results: The median 5-year fracture risk threshold
participants regarded as high enough to consider
preventative medication was 50–60%, and did not
change substantially after the presentation. The median
(Q1, Q3) 5-year risk initially estimated by participants
was 20% (10, 50) for any fracture and 19% (10, 40) for
hip fracture. 61% considered their fracture risk was low
or very low, and 59–67% considered their fracture risk
was lower than average. These participant estimates were
2–3 times higher than Garvan calculator estimates for
any fracture, and 10–20 times higher for hip fracture.
Participant estimates of fracture risk halved after the
presentation, but remained higher than the Garvan
estimates (1.5–2 times for any fracture, 5–10 times for
hip fracture). There was no difference in these outcomes
between the randomised groups. Participants’ intentions
about taking medication to prevent fractures were not
substantially affected by receiving information about
fracture risk and treatment benefits.
Conclusions: Altering the framing of estimated
fracture risks and treatment benefits had little effect on
participants’ perception of the need to take treatment
or their individual fracture risk.
Trial registration number: ACTRN12613001081707;
Pre-results.

INTRODUCTION
Accurate perception of risk is critical for the
rational adoption of preventative treatment.
People may make decisions about their
health based on their perceived risk of
future events. Healthcare professionals try to
predict the risks of these future events and
present this information to patients to assist
in making decisions about their treatment.
Predictive models have been developed for
many conditions, and calculators that inte-
grate data on risk factors to estimate absolute
risk for individuals are frequently used.
These tools can lead to substantial shifts in
disease management. Thus, management of
cardiovascular risk has moved from individ-
ual risk factors such as blood pressure to
become based on absolute cardiovascular
risk.1 Likewise, fracture risk calculators that
integrate bone density measurements with
clinical risk factors have shifted management
of osteoporosis from an exclusive focus on
bone density results to recommendations
that incorporate absolute fracture risk.2 3

Communicating risk to patients is there-
fore fundamental to allow informed and

Strengths and limitations of this study

▪ A randomised trial assessing different methods
of risk communication by investigating the
effects of framing of the risk of fracture and ben-
efits of osteoporosis treatments.

▪ Participants were undergoing standard clinical
care, so the results may be broadly generalisable.

▪ Fracture risk was the only risk measurement
studied. It is not known whether similar results
might be seen in other chronic conditions in
which indications for treatment are based on
absolute risk such as cardiovascular disease.

▪ The study cohort was moderately sized and had
a relatively low fracture risk.
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shared decision-making.4 Problems that might arise
when using estimates of the risk of a future event
include misunderstanding numeric data and statistical
concepts of risk and probability, both by the healthcare
professional and the patient, and limited patient health
literacy.5 6 Research on communicating risks, benefits
and harms to patients5–11 has generated evidence-based
recommendations for communicating risk.6 They
suggest that risks should be expressed as percentages or
natural frequencies with benefits and harms expressed
in absolute terms, supplemented by icon arrays,6 which
can be presented using a decision aid.4

The framing of risk is influential in patient decision-
making. Risk that is framed positively by description of
benefits or gains is associated with less perception of
harm and increased acceptance of therapies than when
risk is framed negatively by use of harms or losses,6 but
these differences may not greatly influence behaviour.9

Few trials have explored different approaches to commu-
nicating risk to patients for chronic conditions in which
indications for treatment are based on the absolute risk
of an event within a set time frame, such as cardiovascu-
lar disease and osteoporosis.
We set out to investigate the impact of communicating

absolute risk in different ways to patients, using fracture
as the model health event. We investigated the effects of
framing of the risk of fracture and benefits of osteopor-
osis treatments, and whether this influences patients’
beliefs about the need for osteoporosis treatment. In
particular, we assessed the effect of presenting risk and
treatment benefits in terms of percentages, numbers
need to treat, or natural frequencies, and of framing risk
differently (eg, a 5% chance of having a hip fracture vs
a 95% chance of not having a hip fracture).

METHODS
We invited consecutive patients >60 years of age referred
to a public hospital clinic for bone density measurement
(October 2013 to July 2014) who were not taking any
specific osteoporosis treatments to take part. Prior to
their bone density measurement, consenting partici-
pants completed a questionnaire exploring their beliefs
about their risk of fracture and the benefits they might
obtain from treatment. Following the bone density meas-
urement, the absolute risk of fracture within 5 years was
calculated with the Garvan fracture risk calculator
(http://www.garvan.org.au/promotions/bone-fracture-
risk/calculator/). Participants were then randomised
to receive one of four different written and pictorial
presentations of their absolute fracture risk and the
likely benefits they could expect from osteoporosis
treatment. Group allocations were assigned by the
study statistician using block randomisation with a vari-
able block size schedule, based on computer-generated
random numbers. Allocation concealment occurred
through centralised randomisation. After reading the
presentation, participants completed a second

questionnaire about the risks of fracture and benefits
of treatment. The bone density scan was reported in
accordance with standard practice, including manage-
ment recommendations based on the individual’s abso-
lute risk of fracture, and all participants were
encouraged to discuss the report with their family
doctor. We contacted all participants 3 months after
their bone density scan to complete a third question-
naire exploring their beliefs about risk of fracture and
the benefits of treatment. This study was registered at
ANZCTR (ACTRN12613001081707).

Questionnaires
The three questionnaires are available in the online
supplementary appendix. Briefly, we asked participants
to rate their 5-year risks of having any fracture and
having a hip fracture on a visual analogue scale of 0%
(no chance) to 100% (definitely) and a scale of none
to very high, and the 5-year total fracture and hip frac-
ture risks of the average man or woman of the same
age on a visual analogue scale of 0–100%. We asked par-
ticipants whether they thought they should take osteo-
porosis medication, questions exploring their reasons
for taking medication or not, and to rate the effective-
ness of osteoporosis treatments on a visual analogue
scale of 0–100%.

Presentation of risk
Table 1 shows the four presentations of absolute risk of
fracture and treatment benefits, which were provided to
the participants in writing. The first three sentences
were identical for each group, and stated the partici-
pant’s calculated 5-year risk of osteoporotic and hip frac-
ture. Each randomised group then received text that
framed risk either as the chance of having an event or
not having an event within 5 years and with treatment
benefits or the lack of treatment benefits (depending on
the framing) in natural frequencies or presented as
numbers needed to treat. All four options were accom-
panied by icon arrays depicting both the fracture risk
and the treatment benefit (see online supplementary
appendix).

Statistics
The prespecified primary analysis was a comparison
between the four randomised groups of the perceived
risks of total fracture and hip fracture at which treatment
would be considered. Secondary end points were the per-
ceived risk of fracture, and the perceived need for osteo-
porosis treatment. Since this was a novel study, it was
difficult to estimate what effect sizes would be observed.
Therefore, we pragmatically aimed to recruit 200
patients, on the basis that this was feasible within a timely
period, and with 50 patients per group, the largest CI for
a percentage result is 14% (for a proportion of 50%). A
difference of ∼20% could be detected in a pairwise com-
parison between two groups in this scenario. If the pro-
portions were closer to 100% or 0%, the CIs become
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narrower and the detectable differences become smaller.
Since most data were non-normally distributed, we used
non-parametric tests throughout, including the
Kruskal-Wallis one-way analysis of variance test for com-
parisons between the four groups, and the signed-rank
test for comparisons within groups. Spearman correlation
analysis was used to test for significant associations
between participant and calculator estimates of fracture
risk. All tests were two-tailed and hypothesis tests were
deemed significant for p<0.05. p Values were not adjusted
for multiple comparisons. All statistical analyses were
carried out using the SAS software package (SAS
Institute, Cary, North Carolina, USAV.9.4).

RESULTS
Two hundred people undergoing bone densitometry
agreed to participate (see online supplementary
appendix figure S1). Their baseline characteristics are
shown in table 2 and were similar in the four rando-
mised groups. The cohort is broadly representative of
patients seen in clinical practice for bone densitometry;
the average age was 69 years, 81% were female, 33% had
a fracture after 50 years and the average femoral neck
bone density T score was in the osteopenic range.
At baseline, the median (Q1, Q3) 5-year risk threshold

participants regarded as high enough to consider taking
medication to prevent any fracture was 50% (25, 70) for

Table 1 Text received by participants in each randomised group

Common text ▸ Based on the information in your questionnaire and your bone density:

▸ Your estimated risk of osteoporotic fracture (ie, all fractures except fractures of the

skull, face, hands and feet) in the next 5 years is: 20%.

▸ Your estimated risk of hip fracture in the next 5 years is: 5%.

Group 1: framed as chance of having

an event and treatment benefits in

natural frequencies

▸ This means that in a group of 100 people of the same age and gender as you,

who had similar risk factors for fracture as you, 20 would have an osteoporotic

fracture within the next 5 years, and 5 would have a hip fracture within the next

5 years.

▸ Osteoporosis medication reduces osteoporotic fractures by 33%, and hip

fractures by 40%.

▸ This means that if all these 100 people took osteoporosis medication for 5 years,

the number of people who would have an osteoporotic fracture within those

5 years would decrease from 20 to 13. The number who would have a hip

fracture within those 5 years would decrease from 5 to 3.

Group 2: framed as chance of not

having an event and treatment

benefits in natural frequencies

▸ This means that in a group of 100 people of the same age and gender as you,

who had similar risk factors for fracture as you, 80 will not have an osteoporotic

fracture within the next 5 years, and 95 will not have a hip fracture within the next

5 years.

▸ Osteoporosis medication reduces osteoporotic fractures by 33%, and hip

fractures by 40%.

▸ This means that if all these 100 people took osteoporosis treatments for 5 years,

the number of people who would not have an osteoporotic fracture within those

5 years would increase from 80 to 87. The number of people who would not have
a hip fracture within those 5 years would increase from 95 to 97.

Group 3: framed as chance of having

an event and treatment benefits as

number needed to treat

▸ This means that in a group of 100 people of the same age and gender as you,

who had similar risk factors for fracture as you, 20 would have an osteoporotic

fracture within the next 5 years, and 5 would have a hip fracture within the next

5 years.

▸ Osteoporosis medication reduces osteoporotic fractures by 33%, and hip

fractures by 40%.

▸ This means that 15 people like you would need to be treated with osteoporosis

medications for 5 years to prevent 1 osteoporotic fracture. 50 people like you

would need to be treated for 5 years to prevent 1 hip fracture.

Group 4: framed as chance of not

having an event and treatment

benefits as number needed to treat

▸ This means that in a group of 100 people of the same age and gender as you,

who had similar risk factors for fracture as you, 80 will not have an osteoporotic

fracture within the next 5 years, and 95 will not have a hip fracture within the next

5 years.

▸ Osteoporosis medication reduces osteoporotic fractures by 33%, and hip

fractures by 40%.

▸ This means that if 15 people like you were treated with osteoporosis medications

for 5 years, 14 would receive no benefit in terms of osteoporotic fracture

prevention, and in 1 person a fracture would be prevented. If 50 people like you

were treated for 5 years, 49 would receive no benefit in terms of hip fracture

prevention, and in 1 person a hip fracture would be prevented.

For illustrative purposes, all options use a 5-year 20% risk of osteoporotic fracture and 5% risk of hip fracture.
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oral tablets and 60% (30, 80) for intravenous medication
(table 3). For hip fracture, the respective 5-year risk
thresholds were 50% (30, 75) and 60% (40, 80). The
thresholds were similar in the four randomised groups.
Figure 1 shows that providing the written estimates of
fracture risk and treatment benefits led to no or very
small changes in these risk thresholds (a decrease of
10% or less in all groups). There were no between-group
differences in these changes (p>0.6). At baseline, 46%
of participants estimated that their hip or total fracture

risk was equal to or greater than one of the thresholds
they considered high enough to take preventative medi-
cation. After written information on fracture risk and
treatment benefits was provided, 37% of participants
estimated that their hip or total fracture risk was equal
to or greater than one of the thresholds they considered
high enough to take preventative medication.
At baseline, the median (Q1, Q3) 5-year risk of any

fracture estimated by the participant was 20% (10, 50),
and for hip fracture was 19% (10, 40; table 3). Sixty-one

Table 2 Baseline characteristics by randomised group

Group 1 Group 2 Group 3 Group 4

n 51 49 51 49

Age (years) 69.1 (7.4) 68.3 (5.7) 70.3 (6.3) 68.9 (6.0)

Body mass index (kg/m2) 26.7 (5.1) 27.1 (4.7) 26.4 (4.4) 26.5 (5.4)

Female (%) 86 71 75 90

European descent (%) 92 98 94 96

Fracture after 50 years (%) 41 31 35 22

Bone mineral density T-score

Lumbar spine −0.5 (1.6) −0.3 (1.8) −0.4 (2.0) −0.1 (1.6)

Total hip −1.2 (1.1) −0.9 (1.3) −1.1 (1.2) −1.1 (2.3)

Femoral neck −1.6 (0.9) −1.3 (1.1) −1.5 (1.0) −1.3 (0.9)

Data are per cent, or mean (SD). Group 1: framed as chance of having an event and treatment benefits in natural frequencies; group 2:
framed as chance of not having an event and treatment benefits in natural frequencies; group 3: framed as chance of having an event and
treatment benefits as number needed to treat; group 4: framed as chance of not having an event and treatment benefits as number needed to
treat.

Table 3 Influence of providing information communicating risk of fracture and treatment benefits

Group 1

(n=51)

Group 2

(n=49)

Group 3

(n=51)

Group 4

(n=49) Entire cohort

Participant estimates at baseline
5-year fracture risk high enough to consider taking medications (tablet/intravenous) to prevent fracture (any/hip) (%)

Any fracture/tablets (%) 50 (23, 75) 50 (28, 60) 50 (35, 80) 50 (20, 60) 50 (25, 70)

Any fracture/intravenous (%) 53 (40, 80) 55 (20, 72) 60 (50, 80) 60 (30, 80) 60 (30, 80)

Hip fracture/tablets (%) 50 (30, 80) 50 (35, 73) 55 (50, 80) 48 (20, 60) 50 (30, 75)

Hip fracture/intravenous (%) 60 (45, 80) 55 (30, 80) 60 (40, 80) 65 (30, 80) 60 (40, 80)

Risk of any fracture in next 5 years (%) 25 (10, 50) 25 (10, 50) 20 (10, 50) 15 (10, 40) 20 (10, 50)

None/very low risk 14 17 16 24 18

Low risk 44 38 45 47 43

Moderate risk 30 42 29 24 31

High risk 12 4 10 2 7

Very high risk 0 0 0 2 1

Risk of hip fracture in next 5 years (%) 15 (10, 50) 20 (10, 45) 20 (10, 40) 10 (5, 30) 19 (10, 40)

Garvan fracture risk calculator estimates
5-year osteoporotic fracture risk 7.9 (5.8, 12.3) 7.3 (4.4, 9.9) 8.5 (5.6, 14.6) 7.1 (5.0, 9.6) 7.4 (5.5, 12.0)

5-year hip fracture risk 1.6 (0.8, 3.4) 1.2 (0.7, 2.4) 1.8 (0.8, 4.1) 1.3 (0.6, 2.0) 1.4 (0.8, 3.0)

Participant estimates after information on fracture risk and treatment benefits provided
Risk of any fracture in next 5 years (%) 14 (9, 30) 19 (10, 27) 15 (7, 30) 10 (8, 20) 12 (8, 30)

None/very low risk 20 29 27 33 27

Low risk 45 47 47 47 47

Moderate risk 31 18 20 10 20

High risk 4 6 4 8 6

Very high risk 0 0 2 2 1

Risk of hip fracture in next 5 years (%) 8 (2, 20) 10 (2, 20) 10 (2, 20) 10 (2, 15) 10 (2, 20)

Data are per cent or median (Q1, Q3). Group 1: framed as chance of having an event and treatment benefits in natural frequencies; group 2:
framed as chance of not having an event and treatment benefits in natural frequencies; group 3: framed as chance of having an event and
treatment benefits with number needed to treat; group 4: framed as chance of not having an event and treatment benefits with number
needed to treat.
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per cent considered that their risk of any fracture was low
or very low. The median 5-year risk of any fracture esti-
mated by the participants for an average man or woman
of the same age was 40% (20, 50) and for hip fracture was
30% (20, 50). Fifty-nine per cent of participants esti-
mated that their individual risk of any fracture was lower
than that of the average person, and 67% estimated that
their hip fracture risk was lower than average. Table 3 and
figure 2 show that the estimated risks of fracture by the
participants and from the Garvan calculator were similar
for the randomised groups. For the entire cohort and for
each randomised group, the 5-year risk of total fracture
estimated by the participants was 2–3 times higher than
the calculator estimates (p<0.001 for all groups). For hip
fracture, the participant estimates were only slightly lower
than the estimates for any fracture and were 10–20 times
higher than the calculator estimates (p<0.001 for all
groups). The correlation between participant and calcu-
lator risk estimates was modest: r=0.33, p<0.001 for any
fracture and r=0.22, p=0.002 for hip fracture.
Table 3 and figure 2 show the influence of providing

information on the individual participant’s fracture risk
from the Garvan calculator on participants’ estimates of
their own fracture risk. There were small (0–10%) reduc-
tions in participants’ perceptions of their total and hip
fracture risk that were not different between groups
(p=0.50 for total fracture risk, p=0.42 for hip fracture
risk). In all groups, the participant estimates remained
much higher than the calculator estimates after these
estimates were provided to the participants (p<0.001 for
all groups).
Prior to their bone density scan, 15% of participants

felt they should take medication to prevent fractures,
34% felt they should not take medication and 51% were

unsure (table 4, see online supplementary appendix
table S1). The proportions did not change substantially
after the calculator estimates and treatment benefits
were provided—the respective proportions were 19%,
51% and 30%. At 3 months after the bone density scan,
34% of participants indicated that they had started
medication or were intending to. A similar proportion
(43–48%) of participants who felt they should or should
not take osteoporosis medication, or did not know at
baseline, estimated that their hip or total fracture risk
was equal to or greater than one of the thresholds they
considered high enough to take preventative medication
(see online supplementary appendix table S1).
Table 4 shows that one-third of those who believed they

should take osteoporosis medication before their bone
density measurement changed their views after receiving
the information on fracture risk and treatment benefits,
and a similar proportion had not started or did not
intend to start osteoporosis medication at the 3-month
follow-up. Of those who initially believed they should not
take osteoporosis medication, 80% persisted with that
belief after receiving the information on fracture risk and
treatment benefits, and a similar proportion had not
started or did not intend to start osteoporosis medication
at the 3-month follow-up. Of the group that was
undecided initially, about half remained undecided after
receiving the information on fracture risk and treatment
benefits, but one-third had started or intended to start
medication at the 3-month follow-up.

DISCUSSION
In this study, providing estimated absolute risks of frac-
ture and benefits of treatment in four different ways had

Figure 1 Box and whisker plots

of the changes in the 5-year risk

thresholds participants

considered high enough to take

treatment, either by tablets or by

intravenous infusion, to prevent

any fracture or hip fracture after

written information on fracture risk

and treatment benefits was

provided by treatment group.

Group 1 (n=51): framed as

chance of having an event and

treatment benefits in natural

frequencies; group 2 (n=49):

framed as chance of not having

an event and treatment benefits

in natural frequencies; group 3

(n=51): framed as chance of

having an event and treatment

benefits as number needed to

treat; group 4 (n=49): framed as

chance of not having an event

and treatment benefits as number

needed to treat.
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little effect on participants’ perception of their need to
take treatment or their individual risk of fracture.
Previous research and trials on risk communication have
generally reported important differences between pre-
sentations of natural frequencies or numbers needed to
treat and between different framing styles, but these
studies mainly focused on understanding of risk rather
than need for intervention.5 6 8–10 Before their bone
density scan, the average 5-year fracture risk threshold at
which participants would consider treatment was 50–
60%. These thresholds changed little after information
on fracture risk and treatment benefits was provided.
Prior to receiving this information, participants overesti-
mated their risk of any fracture by 2–3 times and of hip
fracture by 10–20 times. After receiving a written
description of their fracture risk, participants’ estimates
of their risk of fracture halved but remained 1.5–2 times
higher than the Garvan estimates for any fracture, and
5–10 times higher for hip fracture. Framing the

Figure 2 Box and whisker plots

of the estimated 5-year risk of

osteoporotic and hip fracture

before and after the provision of

fracture risk estimates from the

Garvan calculator. Group 1

(n=51): framed as chance of

having an event and treatment

benefits in natural frequencies;

group 2 (n=49): framed as

chance of not having an event

and treatment benefits in natural

frequencies; group 3 (n=51):

framed as chance of having an

event and treatment benefits as

number needed to treat; group 4

(n=49): framed as chance of not

having an event and treatment

benefits as number needed to

treat.

Table 4 Participant views about taking osteoporosis

medicine grouped by their initial views

Participants’ initial view on

whether they should take

osteoporosis medication

Yes No Don’t know

Prior to bone density scan
n (%) 30 (15) 67 (34) 101 (51)

After information on fracture risk and treatment benefits
provided
Should you take osteoporosis medication?

Yes (%) 20 (67) 3 (4) 14 (14)

No (%) 8 (27) 54 (81) 39 (39)

Don’t know (%) 2 (7) 10 (15) 48 (48)

At 3-month follow-up
Started/intend to start osteoporosis medication

Yes (%) 17 (65) 12 (19) 34 (35)

No (%) 9 (35) 51 (81) 62 (65)
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presentation of risk as the chance of having a fracture
did not produce different results from framing the pres-
entation as the chance of not having a fracture.

Strengths and limitations
The strengths of the study are its randomised allocation
to different methods of risk communication and rele-
vance to clinical practice. Although there is a large body
of research into risk communication,5–11 we are not
aware of similar trials that have explored the impact of
risk framing on risk perception and treatment benefits,
either where the absolute risk of an event forms the
basis for treatment recommendations or in the field of
osteoporosis. Participants were patients undergoing
standard clinical care, so the results may be generalis-
able to similar outpatient populations. There are limita-
tions to our results. Our cohort was of moderate size
and had a relatively low fracture risk. Whether the find-
ings would be similar in cohorts at a higher or lower risk
of fracture, in cohorts that were not undergoing bone
densitometry, or in other conditions, such as cardiovas-
cular disease, is worth exploring. The questionnaires,
presentation of results and icon arrays were designed for
this study, and different results might be obtained using
different text or icon arrays, or if similar information is
discussed within the context of a clinical consultation.
The results at 3 months will most likely be influenced by
the bone density report and the views of the primary
care doctor.

Comparison to other studies
Previously, we reported that a group of patients surveyed
prior to bone density measurement substantially overesti-
mated their individual risk of fracture,12 findings similar
to those from the current study. Other studies that have
reported participants’ views on their fracture risk found
that older women generally consider themselves to be at
lower risk of fracture than their peers, as we found in
this study. The GLOW study reported that 43–49% of
women (mean age 69 years) felt their fracture risk was
below average, with only 12–15% considering themselves
above average risk.13 Likewise in the ROSE study, 42% of
women (mean age 71 years) considered that their risk
was below average, and only 5% considered their risk was
above average.14 There was a poor correlation between
participants’ own estimate of their 10-year fracture risk
and the estimate from the FRAX calculator.14 However,
participants were invited to classify their risk into five cat-
egories (<10%, 10–14%, 15–19%, 20–24% and ≥25%)
and by providing these values, the investigators may have
introduced an anchoring bias into participant estimates.
Collectively, the results suggest that people have an opti-
mistic bias about their personal risk,15 generally consid-
ering themselves healthier and at lower risk than the
average person. Nevertheless, their numeric estimates of
their risk are substantial overestimates.
One previous trial16 randomised participants with low

bone density to receive standard care or a decision aid

that contained written descriptions of fracture risk and
treatment benefits: the aid improved understanding of
these concepts. However, consistent with the findings
from our study, 51% of women who used the aid and
72% of women receiving standard care were unable to
correctly identify their fracture risk from three categor-
ies (<10%, 10–30% and >30%). Taken together, the
results of these studies suggest that patients have diffi-
culty understanding information about risk presented in
written and pictorial formats and that research is
required into what patients think an absolute risk of frac-
ture represents.
More broadly, previous studies on framing of risk

reported that positive framing led to a better under-
standing of the message, and higher ratings of perceived
effectiveness of therapies than negative framing.9

However, other studies reported that framing did not
appear to affect hypothetical decisions or intentions to
adopt interventions, or actual behaviour.9 In our study,
framing of risk had little effect on patients’ perceived
fracture risk or views about treatment, consistent with
the latter studies. Previous studies reported that the use
of absolute risk reductions is better understood than the
use of numbers needed to treat, is associated with
higher ratings of perceived effectiveness, but is not asso-
ciated with differences in effects on hypothetical deci-
sions or intentions to adopt interventions.8 In our study,
the use of absolute risk reductions presented with
natural frequencies did not alter patients’ perceived frac-
ture risk or views about treatment compared with the
use of numbers needed to treat.

Study meaning and interpretation
Some of our findings are surprising. We anticipated par-
ticipants overestimating their risk of fracture at base-
line.12 However, we expected that after being provided
with an explicit description of their estimated fracture
risks, participants would align their personal estimates of
fracture risk with the provided values. Failure to do so
suggests that the participants either did not understand
the concept of risk or the presentation of results, or they
did not believe the estimates provided.
The results highlight some interesting features of risk

perceptions among participants undergoing bone densi-
tometry. At baseline, the median 5-year risk of any frac-
ture estimated by participants was 20%, and for hip
fracture was 19%. It is not clear whether participants
therefore believe that non-hip fractures are extremely
rare, or that they misunderstood the question or answer.
Both of these levels of risk would be categorised as high
by most osteoporosis guidelines,2 3 yet only 7–8% of par-
ticipants viewed their risk as high or very high and 61%
considered their risk as low or very low. The median
thresholds of 5-year fracture risk at which participants
considered they would take preventative medication
were 40–60% and 46% of participants’ own estimates of
fracture risk were equal to or greater than these thresh-
olds. However, this seemed unrelated to the decision to
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take treatment: similar proportions (43–48%) of people
whose own estimates of fracture risk were greater than
or equal to their own treatment thresholds believed they
should or should not take osteoporosis medication or
did not know. Similar to the findings of our previous
survey,12 these contradictions highlight large and
important discrepancies between patients’ and health-
care professionals’ perception of fracture risk, and inter-
vention thresholds.
Undertaking a bone density scan tended to reinforce

rather than change patients’ views about the need for
treatment. Thus, only 35% of people who believed that
they should take osteoporosis medication before the scan
and 19% of people who believed that they should not
take osteoporosis medication changed their views
3 months after the scan. The small differences between
these two groups in bone density, participants’ estimated
fracture risk and Garvan risk estimates, are unlikely to
explain the differing perceptions about the perceived
need for medication. For the majority of people with a
view about the need for osteoporosis medication before
having a bone density scan, the results of the scan appear
to have confirmed their pre-existing beliefs, regardless of
the result. This may represent a confirmation bias,
whereby attention is focused on aspects of the results that
support the pre-existing beliefs while aspects that chal-
lenge the beliefs are downplayed or ignored.17

The majority of participants in the study considered
that they were at lower risk of fracture than average, a
consistent finding in many studies termed the ‘better
than average effect’. Providing comparisons of risk to the
average person can change risk perception.18 Individuals
who believe that they are at lower risk than average may
consider that they do not need to take treatment without
actually considering the benefits of the treatment.
In summary, we found that patients referred for bone

densitometry have a high threshold of fracture risk
before they would consider taking treatment to prevent
fractures, and this does not change after written infor-
mation on fracture risk and treatment benefits is pro-
vided. These patients also substantially overestimate their
risk of fracture, even after fracture risk estimates are pro-
vided to them explicitly in writing. We identified a
number of logical contradictions in patients’ views about
fracture risk that present challenges for healthcare prac-
titioners trying to accurately communicate fracture risk
to patients as the first step in allowing informed, shared
decision-making. It seems unwise to assume that simply
providing absolute risks of fracture and treatment bene-
fits to patients is adequate to allow this to occur. It is
important to explore whether these findings are specific
to fracture risk, or are a more general feature of condi-
tions where absolute risk estimates of health events are a
fundamental component, such as cardiovascular disease.
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