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Abstract

Summary The RICO study indicated that most patients would like to receive information regarding their fracture risk but
that only a small majority have actually received it. Patients globally preferred a visual presentation of fracture risk and were
interested in an online tool showing the risk.

Purpose The aim of the Risk Communication in Osteoporosis (RICO) study was to assess patients’ preferences regarding
fracture risk communication.

Methods To assess patients’ preferences for fracture risk communication, structured interviews with women with osteopo-
rosis or who were at risk for fracture were conducted in 11 sites around the world, namely in Argentina, Belgium, Canada
at Hamilton and with participants from the Osteoporosis Canada Canadian Osteoporosis Patient Network (COPN), Japan,
Mexico, Spain, the Netherlands, the UK, and the USA in California and Washington state. The interviews used to collect data
were designed on the basis of a systematic review and a qualitative pilot study involving 26 participants at risk of fracture.
Results A total of 332 women (mean age 67.5+ 8.0 years, 48% with a history of fracture) were included in the study.
Although the participants considered it important to receive information about their fracture risk (mean importance of
6.2+ 1.4 on a 7-point Likert scale), only 56% (i.e. 185/332) had already received such information. Globally, participants
preferred a visual presentation with a traffic-light type of coloured graph of their FRAX® fracture risk probability, com-
pared to a verbal or written presentation. Almost all participants considered it important to discuss their fracture risk and
the consequences of fractures with their healthcare professionals in addition to receiving information in a printed format or
access to an online website showing their fracture risk.

Conclusions There is a significant communication gap between healthcare professionals and patients when discussing
osteoporosis fracture risk. The RICO study provides insight into preferred approaches to rectify this communication gap.

Keywords Fracture - FRAX® - Osteoporosis - Patient-healthcare professional communication - Risk communication -
Shared decision-making - Visual aids

Introduction

Osteoporotic fractures represent a global public health
burden [1-3]. During the last two decades, several tools
have been developed to determine the individual fracture
risk of patients [4]. For example, the fracture risk assess-
Stuart Silverman and Mickaél Hiligsmann are senior co-authors. ment tool (FRAX)® [5] was developed in 2008 and shows
patients’ 10-year probability of hip fracture and major
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osteoporotic fractures based on their bone mineral density
(BMD) and clinical risk factors. Nowadays, such tools are
increasingly used in clinical decision-making and osteo-
porosis treatment reimbursement policies. Demonstration
of the output fracture risk can also be used by healthcare
professionals as a tool when discussing a therapeutic plan
with the patient.

Effective communication of fracture risk between
healthcare professionals and patients with osteoporosis
is an essential aspect of patient-centred care and shared
decision-making [6]. Indeed, poor communication
between patients and healthcare professionals is one of
the several determinants of treatment non-initiation and
non-adherence to osteoporosis medications [7, 8]. Avail-
able data revealed that osteoporosis patients are frequently
dissatisfied with the information they receive from health
professionals [9]. Studies also reported that patients often
have a poor understanding of osteoporosis, the risk and
consequences of fractures, and strategies for managing
their disease in everyday life [7, 10].

A recent scoping review provided a summary of the exist-
ing evidence for effective communication regarding fracture
risk [4]. The quality of fracture risk communication between
patient and healthcare professional involves different fac-
tors, such as the way in which the information is presented
by healthcare professionals or the capacity of the healthcare
professionals to modify language to meet the patient’s needs.
Equally important is the patient perspective, which includes
the patient’s relationship with their healthcare professional,
patient health literacy (that is, how the patient understands
the information and applies it in the perspective of their
own health), numeracy, and their emotions and experiences.
Communication about the risks of osteoporosis medication
and its side effects is significant as well.

The scoping review found that tools such as visual aids
can improve the quality of communication between health-
care professionals and patients. Unfortunately, despite the
availability of individualized risk assessment tools, perfor-
mance measures, and educational tools to better understand
and identify fracture risk, the benefits of these advances are
not being effectively realised. Little is known about how
patients value the communication of fracture risk, how
much of the information they understand, and about their
preferences and wishes for fracture risk communication.
Therefore, the Risk Communication in Osteoporosis (RICO)
project, endorsed by the International Osteoporosis Founda-
tion (IOF) Epidemiology/Quality of Life (EpiQol) working
group, was set up to improve fracture risk communication,
with the ultimate goal of improving osteoporosis treatment
and management, reducing fractures, and improving qual-
ity of life. In order to facilitate greater patient involvement
in clinical decision-making, the RICO study aims to assess
patients’ preferences regarding fracture risk communication.

@ Springer

Methods
Study design and objectives

The RICO study is a survey of women with osteoporosis
or at risk of fracture. Structured interviews were used to
assess (1) patient preferences in presentations of fracture risk
in osteoporosis, (2) the impact of presentations on patient
understanding and willingness to take medication, and (3)
whether patient risk presentation preferences and risk per-
ceptions differ by country.

A protocol describing the RICO study in detail was devel-
oped and approved by all sites involved in the study. The pro-
tocol has not been published but is available on request from
the corresponding author. The present study follows good
practice in the conduct and reporting of survey research [11].

Study sites, participants, and enrolment procedure

The study was conducted at eleven sites from around the
world, namely Argentina, Belgium, Canada at Hamilton and
the Osteoporosis Canada Canadian Osteoporosis Patient
Network (COPN), Japan, Mexico, Spain, the Netherlands,
the UK, and the states of California and Washington in the
USA. The participants recruited for this study were women
60 + years old diagnosed with osteoporosis or postmeno-
pausal women at risk of fractures. They were drawn from a
number of sources, including the local community, the site
investigator’s clinical practice (often an osteoporosis spe-
cialty clinic), and a national osteoporosis patient network
such as the COPN or the Royal Osteoporosis Society (ROS)
in the UK. As there were no specific hypotheses, a sample
size calculation was not applicable. However, analogous to
qualitative research that tends to include up to 30 partici-
pants, often corresponding to data saturation, a pragmatic
sample target of 30 participants per site (total of 330) was
targeted. Each site was encouraged to include at least 10
women with a previous fracture, 10 without a previous frac-
ture, at least 10 women with college and/or graduate degree,
10 without college and/or graduate degree, and at least 10
women taking medication for osteoporosis and 10 not on
osteoporosis medication. Once the target of 30 participants
was reached by each site, these recruitment objectives were
checked and, if not achieved, the sample size was increased.

Development of the interview guide

First, a structured workbook was developed, including the
findings of a scoping literature review and experts’ insight.
Details on the methodology and findings of the scoping
review have been previously published [4]. A pilot study
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was subsequently organized with 26 women at risk of frac-
tures, enrolled in five recruitment sites located in four dif-
ferent countries (i.e. Liege, Belgium; Hiroshima, Japan;
Maastricht, the Netherlands; and the states of California and
Washington in the USA). The pilot study aimed at checking
the acceptability of the structured interview format and the
content of the survey. Throughout the interviews, partici-
pants were offered an opportunity to provide suggestions to
improve the presentation. The characteristics of the partici-
pants included in the pilot, the results, and quotes from the
qualitative analysis are reported in Appendix 1 (Table A1,
Table A2).

The final survey (available in Appendix 2) was developed
on the basis of the above-mentioned scoping review, experts’
insights, and the results of the pilot study. The survey was
first developed in English and then translated into French,
Japanese, European Spanish, Latin American Spanish, and
Mexican Spanish by one or two local translator(s), depend-
ing on the site, and reviewed by a second local translator.
Cultural adaptations were also made, taking care to respect
the content of the survey, and each translation was piloted
before being approved by the co-ordination centre and used
for data collection.

The survey was organised into four parts: (1) intro-
duction, (2) participants’ knowledge/interpretation about
fracture risk, (3) participants’ preferences for fracture risk
presentation, and (4) additional information when commu-
nicating fracture risk. The survey introduction included an
explanation of the objective of the study and role of par-
ticipants, the collection of socio-demographic data (e.g.
age, education level, history of fracture, osteoporosis),
and five questions designed to estimate each participant’s
numeracy. The numeracy section of the validated question-
naire was limited to just five questions to reduce the bur-
den of survey administration. The five numeracy questions
included two that evaluated how comfortable participants
were with numbers and three that allowed for categorisa-
tion of participant numeracy levels as low, moderate, or
high. Chosen on the basis of guidance by experts in the
literature [12, 13], the three questions assessing levels of
numeric literacy worked by observing the number of cor-
rect answers given. Participants who correctly answered
all three questions were considered to be highly numerate.
Those who could only answer one or two questions cor-
rectly were deemed to have moderate numeric literacy,
while those who were unable to respond to any of the three
questions correctly were characterised as having a low
level of numeracy. The remaining two questions of the five
determined whether participants were comfortable with
the use of numbers to inform their understanding of a situ-
ation. The two questions were “How good are you at calcu-
lating a 15% tip?” and “When people tell you the chances
of something happening, do you prefer that they use words

or numbers?” Participants were scored on a scale of 1 to 7,
where a score of 7 was given to those who were most able
to calculate the tip correctly and who expressed a prefer-
ence for evaluating risk in terms of ratios or percentages.
A score of 1 was given to participants who were unable to
calculate the tip or who were uncomfortable with numeri-
cal calculation and preferred words. Participants were con-
sidered to be comfortable with numbers if they scored a 6
or 7 on the scale.

Part 2 of the survey explored how much participants
knew about fracture risk and how they interpreted the
applicability of that risk to themselves, for example, by
examining the history of how that risk was communicated
to them and how significant they considered that risk to
be. Part 3 examined participants’ preferences for fracture
risk presentation (Fig. 1). Using a hypothetical fracture
risk of 21% in the next 10 years, three presentations were
used to guide these interviews: presentation 1 consisted of
a written/verbal presentation of fracture risk without any
visual support; presentation 2 consisted of a visual pres-
entation of the risk using a traffic-light system coloured
graph; presentation 3 consisted of a visual presentation of
the risk using an icon array. For each presentation, partici-
pants were asked to rate, using 7-point Likert scales, its
clarity, the importance of confronting the risk of fracture
without/with a medical treatment (using a hypothetical
relative fracture risk reduction of about 30%, which is in
line with the osteoporosis treatment effect highlighted by
the recent network meta-analyses published on this topic
[14, 15]), and the motivation to initiate treatment if the
fracture risk was presented using each presentation. At the
end, participants were invited to rank the three presenta-
tion formats in order of preference, firstly from the easi-
est to understand to the most difficult, and then from the
most effective at convincing them to initiate medical treat-
ment to the least convincing. Part 4 of the survey included
additional information when communicating fracture risk,
such as the importance of specifying the consequences of
fractures in patient-clinician communications, the neces-
sity of verbal explanation by a health professional, and the
relevance of a web-based tool to measure fracture risk.

All interviews were supported by a slide presentation
developed to ensure a global structure to the interviews.
To further ensure standardisation, the principal investiga-
tor gave a training webinar to all interviewers at each site.
Interviews were conducted in person or online, depend-
ing on the participant’s preference, and the audio was
recorded.

Ethical considerations.

Ethics Committee approval was obtained from Advarra,
a central IRB in the USA. It was also obtained for all sites
that required additional local approval.

@ Springer
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having received a previous communication of their fracture risk, the

Data entry and statistical analyses

Data from the multi-centre survey were entered by each
investigator using the platform “Online Clinical Trials”
(www.essaionline.com). Each site was allocated unique
and protected access to the platform for data entry. Quality
control procedures were developed to ensure there was no
missing data or errors in data entry. Moreover, the system
allowed co-ordinators to upload survey data as well as an
electronic copy of the case report form, so that the core team
could monitor the accuracy of data entry. The data was then
processed using the SPSS Statistics 24 software package
(IBM Corporation, Armonk, NY, USA). The normality of
the variables was checked by examining the histogram, the
quantile—quantile plot, the Shapiro—Wilk test, and the differ-
ence between the mean and the median values [16]. Continu-
ous variables were expressed as mean and standard deviation
or median and interquartile range, depending on their dis-
tributions. Binary and categorical variables were described
by absolute (n) and relative (%) frequencies. A multi-step
approach was developed for statistical analysis. First, the
socio-demographic characteristics of the population were
analysed for the full sample of participants and by site. Then,
the preferences for the risk presentations were analysed for
all participants and by site. Differences in characteristics
and preferences between sites were tested using a Chi’ or
Fisher exact test for categorical/binary variables and using
a one-way ANOVA for quantitative variables. Finally, five
subgroup analyses were performed according to participant
characteristics (i.e. history of fracture yes/no, college degree
yes/no, osteoporosis medication yes/no, osteoporosis status
yes/no, numeric literacy low/medium/high). The differences
between groups were tested using a Chi? or Fisher exact test

@ Springer

proportion who remembered the level of fracture that was communi-
cated (e.g. for the entire population, n=156, 47%)

for categorical/binary variables and using a Student T test
for quantitative variables. A Bonferroni-adjusted alpha of
0.01 (for five comparisons) was used to assess differences
between subgroups.

Results
Socio-demographic characteristics

A total of 332 participants completed the survey (52% online
interviews and 48% face-to-face interviews). The popula-
tion characteristics are shown in Table 1. The mean age of
participants (+ SD) was 67.5 + 8.0 years, with 83% reporting
having been diagnosed with osteoporosis. The prevalence
of osteoporosis across sites ranged from 30% in Belgium to
100% in the Netherlands, Canada, and Spain, (p <0.001).
About 48% of all participants had a prevalent fracture,
ranging from 30% in Argentina to 95% in the Netherlands
(p=0.001); and 50% were undergoing pharmacological
osteoporosis treatment, ranging from 23% in California in
the USA to 95% in the Netherlands (p <0.001). About a third
of the total population (35%) was classified as having a low
numeric literacy level, with differences between sites rang-
ing from 13% in Canada (COPN) to 71% in Spain. Fifty-nine
per cent of the population was reported to be comfortable
with numbers, ranging from 37% in Japan to 79% in Wash-
ington state in the USA (p =0.004).

Risk communication information

The participants considered it important to communicate
about fracture risk (mean of 6.22 +1.40 on a Likert scale
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Table 1 (continued)

&

p-value!

Japan
=35)

(n

=29)  Spain
(n=28)

UK (n

30)

Belgium

lands n=19) (n

The Nether-

30)

Argentina
(n=

Mexico
=36)

n

‘Washington
=29)

(n

USA,

USA,
California
=35)

n

30)

Canada,

COPN

n

Canada,
Hamilton
=31)

(n

=332)

All (n

Springer

83 (25.0) 309.7) 13 (43.3) 9(25.7) 724.1) 10(27.8) 4(13.3) 7 (36.8) 6(20.0) 10(34.5) 2(7.1) 12 (34.3)

High (3

points)
Comfortable with numbers

0.004

18 (58.1) 20667  25(714) 23(79.3) 24 (66.7) 14(46.7) 12(63.2) 13 (43.3) 22(75.9) 13 (46.4) 1337.1)

197 (59.3)

Yes

NB. Quantitative variables are expressed in mean + SD; binary and categorical variables are expressed in absolute and relative frequencies, n (%)

FR fracture risk, U University, OP Osteoporosis

!p-values assessing statistical differences between countries were obtained using a Chi? test (or exact Fisher test) for categorical/binary variables and using a one-way ANOVA for quantitative

variables

of 1-7). Of the total sample, 86% gave a score of impor-
tance >5 (Fig. 1), ranging from 70% in Belgium to 96%
in Spain. However, just over half of participants (n= 185,
56%) reported having been informed about their fracture
risk in the past. A significant difference between sites was
observed since none of the participants from Japan reported
having been informed about their fracture risk, whereas in
Canada (COPN) 90% of the participants had previously been
given information on their 10-year fracture risk in the past.
Moreover, among those who received this communication
(n=185), 156 (84%) remembered the level of fracture risk
(i.e. low, moderate, or high) that was communicated by their
healthcare professional (Table 2).

Preferences for presentation of fracture risk

Considerations for the three presentations of fracture risk
varied between the study sites (Table 3). About 61% of the
participants agreed that, overall, the coloured traffic-light
graph (presentation 2) was not only the most understand-
able format of communication but also the most convinc-
ing for initiating treatment with osteoporosis medication.
Only participants from Argentina considered coloured
traffic-light graph as the least understandable format. Of
the two other formats—the non-visual textual format and
the icon array—the icon array was consistently found to be
the least acceptable. The non-visual textual presentation, on
the other hand, reflected some interesting distinctions. In
terms of comprehension of fracture risk, the participants in
all study sites, except Spain, found the non-visual presenta-
tion to be least understandable format. Spanish participants,
in contrast, preferred that method of communication over
icon arrays (p <0.001). When it came to encouraging par-
ticipants to initiate medical treatment, non-visual presenta-
tion was again considered the least convincing in most study
sites, with three noteworthy exceptions. Participants in the
USA (California), Spain, and Canada (COPN) considered
non-visual communication to be more convincing than icon
arrays (p <0.001) (Fig. 2 and Fig. 3). For all presentations,
participants found it very helpful to compare the fracture
risk without medical treatment to the fracture risk treated
medically (5.8 + 1.6 point on a Likert scale, 1-7 for written/
verbal communication; 5.93 + 1.53 for coloured traffic-light
graph; and 5.39 + 1.84 for icon arrays).

Additional considerations

Participants considered it important to integrate the con-
sequences of fractures into the fracture risk communica-
tion, preferably using pictures. However, large differences
between study sites were observed (Table 4). When informed
about the increased risk of dying following a fracture, a
little more than half of participants (55%) considered it a
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PRESENTATION N°1
This first way to explain your fracture risk is verbal or in writing

is21% over 10 years

Your risk of major osteoporosis-related fracture (e.g. hip, spine, wrist fracture)

PRESENTATION N°2

coloured graph

Your risk of breaking your spine, forearm,
shoulder o hip in the next 10 years

Your risk of breaking your spine,
forearm, shoulder or hip in the next
10 years

The presentation is supplemented with a visual presentation of the risk using a

Your risk of

breaking a bone

PRESENTATION N°3

array

BB

DB B

8 8 8 8 8 8 8 8 g 8 79 out of 100 persons will not
0000000000 break abone inthe next 10 years
[CECRCRORCRORCRORTRS)
0DOOOOOOOOO @ 21 out of%oo persons will break a
@ @ @ @ @ @ @ @ @ @ bone in the next 10 years
[CECRCRORCRORTRORTRS)
OOOOOOOOOB

The presentation is supplemented with a visual presentation of the risk using icon

Absolutely 7
’ 6.0} 53]
’ 5.14]
Neutral 4
3
)
Notatall 1 o
® H &
Easy to Convinemg to Convinemg to
understand initiate lifestyle initiate medical
change treatment
Absolutely 7
° ol I |
5
Neutral 4
3
2
High risk
Notatall 1 o
[ Mo:;m @ O% @D
I Easy to Convinemg to Convineing to
Lowrisk understand initiate lifestyle initiate medical
change treatment
Abszolutely 7
6
; E3
Neutral 4
3
)
Notatall 1 ry
e % &
Fasyto Convincing to Convineing to
understand nitiate lifestyle mitiate medical
change treatment

Fig.2 Three presentations of fracture risk. Presentation 1, written/
verbal presentation of fracture risk without any visual support; pres-
entation 2, visual presentation of the risk using a coloured traffic-light
graph (three versions, horizontal with arrow, horizontal scale 0-100,
and vertical); presentation 3, visual presentation of the risk using icon
array. The blue bars in the graph represent the participants' ratings for

significant concern, although this percentage ranged from
17% of participants in Argentina to 83% of participants in
Canada (COPN). More than 70% of participants thought it
was also important to receive information about the other
consequences of osteoporotic fractures (i.e. inability to walk,

@ Springer

each presentation (mean on a 7-point Likert scale). The black lines
represent the SD around the mean. For each presentation, participants
were asked to indicate their level of agreement on a Likert scale rang-
ing from 1 (not at all) to 7 (absolutely) regarding their perception of
the presentation's ease of understanding, persuasiveness for initiating
lifestyle changes, and persuasiveness for initiating medical treatment

loss of independence, reduced quality of life, and the risk of
kyphosis), but once again with large variability across study
sites. In terms of ranking, all of the other consequences,
except kyphosis, were considered equally important to
present during a discussion about fracture risk. Kyphosis
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Canada, Hamilton (n=31)
Canada, COPN (n=30)
US, Califomia (n=35)
US, Washington (n=29)

Mexico (n=36)

Argentma (n=30)
The Netherlands (n=19)

Belgmum (n=30)

UK (n=29) I 0
Spain (n=28) L
Japan (n=35)

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Written/verbal communication ~ m Traffic light coloured graph ~ mIcon array

A) Presentation considered as theasiestto understand

Canada, Hamilton (n=31)
Canada, COPN (n=30)
US, California (n=35)
US, Washington (n=29)
Mexico (n=36)
Argentina (n=30)

The Netherlands (n=19)

Belgmum (n=30)

UK (n=29) 1 S —
Spain (n=28) _-————_ -
Japan (n=35) L .

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Written/verbal communication ~ mTraffic light coloured graph ~ mIcon array

B) Presentation considered as the most conviing for
initiating medical treatment

Fig.3 Preference for presentations of risk

seemed to be less important to participants except in Argen-
tina, where 33% considered kyphosis to be an essential con-
sequence to discuss. In contrast, kyphosis was only selected
by a maximum of three participants (p <0.001) in the other
sites as the most important consequence.

Participants considered it necessary to receive a verbal
explanation of their fracture risk from their healthcare pro-
fessional (6.55+1.13 on a Likert scale of 1-7 points) as
well as printed information (6.27 +1.41 on a Likert scale
of 1-7 points). Most participants were also willing to use
website to obtain this information (5.55+1.82 on a Likert
scale of 1-7 points), although participants in Belgium con-
sidered online information less relevant than participants
from Canada (COPN), the USA (California), and the UK
(difference between groups < 0.001).

Subgroup analyses

Considerations and preferences for fracture risk communica-
tion according to the history of fractures, educational level,
osteoporotic treatment, osteoporotic status, and numeric
literacy level are presented in Appendix 3 (Tables A3-A7).
Even if presented solely with a non-visual communication
of the risk, participants with a history of fractures (n=160)
were more inclined to choose a medical treatment to reduce
their fracture risk than participants without history of
fractures (n=172) (p =0.001). Not surprisingly, we also
observed that participants who were currently taking osteo-
porotic medication (n=167) were also more inclined to initi-
ate medical treatment to reduce their fracture risk, regardless
of the type of communication used (visual vs. nonvisual,
all p<0.001). No other differences between groups were
observed. Regarding educational level, merging all sites
together, it appears that when using a non-visual form alone
to communicate the fracture risk, participants with a higher

education level (university degree, n=214) were more likely
to initiate lifestyle changes compared to participants with a
lower level of education (n=118) (p =0.01). Participants
with a higher education level also viewed the idea of devel-
oping an online website for the assessment of fracture risk
more favourably (p =0.002). No other significant differences
were observed between groups. Subgroup analysis of partici-
pant numeracy revealed that the level of numeric literacy did
not influence risk presentations preferences (all p > 0.01).

Participants with osteoporosis (n=284), and therefore
a higher fracture risk, differed from participants without
osteoporosis (n=48) in several aspects of risk presentations
preferences: they were more concerned about the fracture
risk, regardless of whether the information presented was
non-visual (p =0.01) or visual (i.e. coloured traffic-light
graphs p <0.001). If a visual communication, such as the
coloured graph, was the only format used to present infor-
mation, osteoporotic individuals expressed a preference for
presentations that showed the risk of fractures both with
and without medical treatment (non-visual presentation
p=0.03; coloured traffic-light graph p=0.001; icon array
p=0.01). Moreover, whatever the mode of communication
used, osteoporotic individuals were more likely to initiate
lifestyle changes or initiate medical treatment to reduce their
fracture risk (all p<0.01).

Discussion

The Risk Communication in Osteoporosis, or RICO, study
aimed to understand patient preferences regarding the com-
munication of fracture risk. Consideration of patient pref-
erences in communications by healthcare professionals is
crucial to increasing and facilitating patient involvement in
clinical decision-making [17]. In the RICO study, a sample

@ Springer
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& = of 332 postmenopausal women with osteoporosis or at risk
= 2 of fracture were recruited from 11 different sites around the
Z v world. Despite a great willingness to be informed about their

< fracture risk, only 56% of the women remembered having

a bt received such information from healthcare professionals.

§_ i §| Although these results should be interpreted with caution,
=S |5 as some participants may not have remembered receiv-
" ing information, this nevertheless highlights a significant

& j communication gap between healthcare professionals and
§_ g § patients when discussing osteoporosis fracture risk. Despite
= the tools already available to estimate an individual’s frac-

ﬁ 8 ture risk (i.e. FRAX® tool, Garvan Fracture Risk Calculator,
= + and QFracture) [4] and the increasing importance of such
% § tools in healthcare decision-making, the retention of infor-

- mation by patients and the quality of fracture risk commu-
g = nications remain suboptimal. Previous studies have already

E‘Jﬁ H highlighted a lack of quality in fracture risk communication.

E S - In a qualitative study conducted in 2014, Sale et al. [7, 18]
_ reported that patients often experienced a lack of interest by

PN 3 fracture clinics, receiving minimal communications. What
% I é' messages patients did receive were not understood properly
Es " (e.g. patients could remember that they were at high risk,
o « but did not believe it or did not know what they were at high
g s :’l risk for).
gﬁ? ) In 2018, Jakobsen et al. [19] also highlighted the
<& |n importance of a patient’s medical history in understand-

e ing fracture risk. The authors reported, for example, that
8e jl people who had never experienced a fracture could have

é’i I § substantial difficulty in appreciating the risk involved. This

aspect was confirmed in our study, since—regardless of
the method of communication—participants with osteo-
porosis or with a history of fracture were more concerned

Washington (n
29)

é \':'/ about their fracture risk as compared to those without such
experiences. Granted that this result might be obvious,

= but it is still important for studies to be developed that
< :§ ﬁ I test and confirm assumptions. A previous scoping review
55 = on fracture risk communication [4] provided some rec-

ommendations to healthcare professionals for improving
communication to achieve an optimal patient-centred
approach. It was suggested, among other things, that long-
term knowledge of patients might be improved if health-
care professionals were to adapt their language to suit the
patient’s history, needs, and health literacy. This sugges-
tion is consistent with the qualitative findings reported by
Jakobsen et al. [19].

The close and strong relationship between the quality of

Canada,
COPN

(n

31)

30)
555+1.82 5424194 627+1.62 637+1.65 6.14+1.41

Canada,
Hamilton

(n

2p-values assessing statistical differences between countries were obtained using a Chi? test (or exact Fisher test) for categorical/binary variables and using a one-way ANOVA for quantitative

NB. Quantitative variables are expressed in mean+ SD; binary and categorical variables are expressed in absolute and relative frequencies, n (%)

IScale for (1-7): Not relevant (1), very relevant (7)

§ | fracture risk communication and the initiation of osteopo-
S|l=1 rosis treatment and adherence [7, 8, 20] compels the need
SRR p p : . e S
E = or efforts to improve this communication. Decision aids are
g E £ 2. tools that support the implementation of shared decision-
= E82_ Tg a making in practice [17]. A Cochrane systematic review pub-
< o) 7 O — R
2 o] E ST N k= lished by Stacey et al. [21] showed that people exposed to
2 A ° == S g decision aids, using icon arrays, felt more knowledgeable,

@ Springer
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better informed, clearer about their values, and more active
in their decision-making role. In the field of osteoporosis,
Paskins et al. [22] used a systematic review and environmen-
tal scan to identify eleven different decision aids for fracture
risk communication and treatment decision-making. These
decision aids were found to be helpful in increasing the
accuracy of risk perception, but only limited evidence was
offered for improving treatment adherence in osteoporosis
using these decision aids. In addition, the authors found that
the available decision aids did not comprehensively meet
international quality standards and patient needs. Later,
Nogues et al. [23] reported that only five decision aids in
the field of osteoporosis could be deemed to be completely
comprehensive, as they effectively deliver pertinent informa-
tion about the disease and present viable treatment options
to patients. Therefore, the development of new tools and
new decision aids is crucial for the field of osteoporosis and
fracture prevention. Another noteworthy aspect to consider
is the computer literacy of individuals with osteoporosis,
who may struggle to use online tools. However, as the use
of e-health technology and the publication of online infor-
mation by healthcare professionals gradually becomes more
common, patients are likely to find themselves engaging
more frequently with such e-tools.

The results of our study revealed a strong preference for
visual presentation of fracture risk versus a verbal/written
communication without visual support. Sixty-one percent
of the participants perceived the coloured traffic-light style
graphs as the most understandable presentation of fracture
risk. The coloured traffic-light graph was also the presenta-
tion most associated with motivating the initiation of medi-
cal treatment. Participants expressed an interest in the use of
colours to inform them about the level of fracture risk (i.e.
low, moderate, or high). Another study also found that this
visual presentation of risk, using a stoplight colour system,
was regarded by patients as the most clear and easy to read.
Face arrays and pictograms, on the other hand, were consid-
ered more difficult to understand, as these formats make it
harder for people to quickly ascertain their individual risk
category [24]. Our study highlighted patient preferences for
receiving information about the potential for reduction of
their fracture risk by initiating treatment with osteoporosis
medication. Therefore, to better reflect the benefits of treat-
ment and encourage treatment initiation and adherence, it is
advisable to contrast the outcome of fracture risk with treat-
ment and without in patient communications. Last but not
least, participants also expressed their desire to be informed
about the more devastating consequences of fractures. They
seemed particularly focused on the risks of losing the ability
to walk, their independence, and, especially, their quality
of life.

An awareness of all these patient preferences in fracture
risk communications could help in the progress of new
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patient-decision tools. Participants were interested in the
development of an online tool that could visually represent
their individual fracture risk, as measured with fracture risk
calculators such as the FRAX® tool [5, 10]. Because par-
ticipants also expressed a willingness to talk directly with
their healthcare professionals, the use of such an online tool
should take place in an environment where patients and
healthcare professionals work together to ensure a thorough
understanding of the patient’s fracture risk and develop a
treatment plan appropriate to the individual patient's situa-
tion, needs, and preferences.

An important aspect highlighted by the RICO study is
the variation of patient preferences observed between coun-
tries. Such heterogeneity could be explained by differences
from centre to centre, which could signal a need to adapt
communication tools to local preferences. In our survey, we
used US-specific cutoffs to define low, intermediate, and
high fracture risk. However, the thresholds used for classifi-
cation may be country- or age-specific, as suggested for the
FRAX® tool, and it could be helpful to identify the thresh-
olds at which a risk might be considered as low, moderate, or
high. Furthermore, online tools have the advantage of hav-
ing automated systems that can be adapted to accommodate
patient or country characteristics. Given the results of our
RICO study, for example, the use of colours is strongly rec-
ommended (apart from cases of colour blindness) to define
risks as low, medium, or high. However, the interpretation of
colours may be country-specific. For example, while popula-
tions in Western countries tend to view the colour red nega-
tively as a warning, the colour red is viewed positively as an
indicator of something good in countries like Japan.

Heterogeneity in preferences based on certain clinical
characteristics was also observed between individuals. For
instance, we observed that participants with osteoporosis
and those with a history of fracture were more receptive to
measures to reduce their fracture risk (i.e. lifestyle changes,
medical treatment), regardless of the mode of communica-
tion used, whether visual or not. The use of visual aids may
therefore be more useful for participants without osteopo-
rosis or a history of fractures, as those patients may be more
unaware of their fracture risk and less responsive communi-
cations concerning the consequences and benefits of treat-
ment with osteoporosis medication.

Strengths and limitations

Our study has several strengths. To the best of our knowl-
edge, this is one of the first studies to investigate patient
preferences for fracture risk communication, and the large
number of participants from eleven sites around the world
increases the external validity of the results. Moreover, we
included patients with different educational backgrounds,
and examined the role of numeric literacy on the results. In
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addition, the methodology used—that is, structured inter-
views with participants—ensures standardisation of data
collection and reduces potential systematic bias.

Nevertheless, some limitations should be noted. First,
the RICO study only included women, although osteopo-
rosis also affects men, with approximately one in five men
over 50 years of age suffering from this disease worldwide
[25]. Men’s preferences for fracture risk communications
should therefore also be considered. Second, although we
used purposive sampling approach, the final sample may not
be representative of the target population. Individuals who
voluntarily participate in this type of research often have a
different profile compared to the global population, as they
may be more interested in the topic, more concerned about
the risk, and have higher health literacy. Additionally, it is
essential to acknowledge the variation in enrolment across
sites. Although having a high-risk fracture was the primary
inclusion criterion, women with low bone density who were
interested and or concerned about their fracture risk were
also included at some sites. Consequently, disparities have
been observed between sites in the prevalence of osteopo-
rosis, fractures, and medication usage. The discrepancies in
preferences can therefore be partially attributed to these dif-
ferences in enrolment procedures. Furthermore, significant
variations have also been observed between sites in demo-
graphic characteristics (e.g. age, educational level, numeric
literacy level). Therefore, some caution must be exercised
when interpreting preference results, especially regarding
differences between sites.

Third, the sample size within each study site is lim-
ited. This considerably diminishes the generalizability of
the results for each country. It also prevents us from con-
ducting subgroup analyses to better highlight participant
characteristics that may influence preferences. Fourth, data
analysed in the study were only based on patient-reported
information and could thus be subject to bias at that level.
For example, 83% of the population reported a diagnosis
of osteoporosis but we were not able to verify this preva-
lence with accurate medical data. Fifth, the format of inter-
views may have impacted data collection, as some study
sites performed exclusively online interviews whereas oth-
ers performed exclusively face-to-face interviews, and still
others carried out both. The choice of online or face to-face
interviews was left to the local investigator and participants.
It also depended on the computer literacy of the partici-
pants. Online interviews were tested during the pilot study
and were shown to be feasible, although the real impact on
results is difficult to ascertain.

Sixth, in this survey, we did not test participants’ actual
understanding of presentations, but rather their perception
of how easy they found it to understand. Therefore, we still
do not know if the visual images/graphs were accurately
interpreted [26]. Seventh, the guide was translated into

different languages by one or two translators and checked
by another researcher. However, no back translation was
performed. While we do not expect this aspect to have
influenced the results in any way, this limitation should
be acknowledged for the sake of transparency. Finally,
the differences observed between countries could not be
fully explained by the methodology used in our study. For
example, the fact that all participants, with the exception
of those from Argentina, preferred the coloured traffic
light system of graphs to other communication formats
remains unexplained. Participants from Argentina do not
present any particular characteristics that might allow us
to develop hypotheses to explain this difference in fracture
risk communication preference.

Conclusion

The Risk Communication in Osteoporosis (RICO) study
highlights the significant communication gap that remains
between healthcare professionals and patients when discuss-
ing osteoporosis fracture risk, despite the availability of
tools such as FRAX®, which incorporates both bone mineral
density and fracture risk factors to provide a 10-year fracture
risk estimate. The willingness of patients to receive commu-
nications about their fracture risk needs to be encouraged,
and we believe this will occur through improvements in the
quality of communication which will in turn lead to better
management of osteoporosis. RICO demonstrated that visual
presentations using graphs with a coloured traffic-light sys-
tem is the preferred way to communicate fracture risk, as
well as the most persuasive way to convince patients at risk
of fracture to initiate treatment. RICO also revealed that an
online visual decision aid that takes into account patients’
preferences for fracture risk communication would be a sig-
nificant added benefit. Because heterogeneity in preferences
for fracture risk presentation was observed between coun-
tries, country-specific visual aids will be even more relevant.
Improved communication between at-risk patients and their
healthcare professionals will undoubtedly heighten aware-
ness of osteoporosis, the consequences of fractures, and the
significance of fracture prevention, ultimately leading to an
improved quality of life.
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