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BACKGROUND: Osteoporosis guidelines recommend
pharmacologic therapy based on 10-year risk of major
osteoporotic fracture (MOF) and hip fracture, which may
fail to account for patient-specific experiences and values.
OBJECTIVE: We aimed to determine whether patient de-
cisions to initiate osteoporosis medication agree with
guideline-recommended intervention thresholds.
DESIGN AND PARTICIPANTS: This prospective cohort
study included women aged ≥ 45 with age-associated
osteoporosis who attended a group osteoporosis self-
management consultation at a tertiary osteoporosis
center.
INTERVENTION: A group osteoporosis self-management
consultation, duringwhich participants received osteopo-
rosis education and then calculated1 their 10-year MOF
and hip fracture risk using FRAX and2 their predicted
absolute fracture risk with therapy (assuming 40% rela-
tive reduction). Participants then made autonomous de-
cisions regarding treatment initiation.
MAIN MEASURES: We evaluated agreement between
treatment decisions andphysician-set intervention thresh-
olds (10-year MOF risk ≥ 20%, hip fracture risk ≥ 3%).
KEY RESULTS: Among 85 women (median [IQR] age 62
[58–67]), 27% accepted treatment (median [IQR] MOF risk,
15.1% [9.9–22.0]; hip fracture risk, 3.3% [1.3–5.3]), 46%
declined (MOF risk, 9.5% [6.5–11.6]; hip fracture risk,
1.8% [0.6–2.3]), and 27% remained undecided (MOF risk,
14.0% [9.8–20.2]; hip fracture risk, 4.4% [1.7–4.9]). There
was wide overlap in fracture risk between treatment accep-
tors and non-acceptors. Odds of accepting treatment were
higher inwomenwithprior fragility fracture (50%accepted;
OR, 5.3; 95% CI, 1.9–15.2; p = 0.0015) and with hip frac-
ture risk≥3% (32%accepted;OR, 3.6; 95%CI, 1.4–9.2;p =
0.012), but not MOF risk ≥ 20% (47% accepted; OR, 3.0;
95% CI, 1.0–8.5; p = 0.105).
CONCLUSIONS: Informed decisions to start osteoporosis
treatment are highly personal and not easily predicted
using fracture risk. Guideline-recommended intervention
thresholds may not permit sufficient consideration of pa-
tient preferences.
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INTRODUCTION

Much of chronic disease management aims to determine an
individual’s likelihood of experiencing an untoward event
(e.g., fracture, myocardial infarction, stroke) and take practical
steps to reduce the odds of this happening. Within this para-
digm, risk calculators and intervention thresholds based on
absolute risk are commonly used as the premise for medical
decisions. Medical guidelines exist to direct clinicians through
this process and generally recommend interventions that are
expected—in the view of the guideline authors—to decrease
an individual’s risk of an event by a significant magnitude with
an acceptably low risk of unintended side effects. These
guidelines are designed to be widely applicable; as a result,
recommended treatment intervention thresholds may be based
on assumptions about patient preferences and values that are
not always correct when applied to individual patients.1, 2

Consequently, patient preference is sometimes at odds with
the physician-set recommendations of medical guidelines.
In the case of osteoporosis, both US and Canadian guide-

lines recommend pharmacologic therapy when 10-year major
osteoporotic fracture (MOF) risk is ≥ 20%, or in the setting of
prior hip or vertebral fractures.3, 4 US guidelines also recom-
mend treatment of individuals with 10-year risk of hip fracture
≥ 3% or densitometric osteoporosis (i.e., a T-score of ≤ − 2.5 at
the spine or hip). First-line pharmacologic therapies for oste-
oporosis have been shown to reduce the relative risk of fragil-
ity fracture by 40–60%, depending on the population, the
agent, and the fracture type.5 Despite the clear treatment
recommendations outlined in osteoporosis guidelines and sup-
ported by strong evidence of efficacy, fewer than 20% of
individuals deemed likely to benefit from therapy are treat-
ed,6–8 and more than half of treated patients stop taking their
medication within 2 years.9–11 This observation is not unique
to osteoporosis: low rates of guideline-concordant therapy
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have also been observed in patients at increased risk of myo-
cardial infarction12, 13 or stroke.14

One potential explanation for these Btreatment gaps^ is that
current physician-set intervention thresholdsmay fail to recognize
the high degree of complexity involved in autonomous patient
decisions,15, 16 specifically the weighing of risks and benefits
according to individual patient experiences and values.17, 18

Existing literature indicates that patient decisions to accept
guideline-recommended therapy are influenced by a multitude
of factors, not all of which are mutually exclusive or easily
explained. For example, in a large randomized controlled trial,
higher osteoporosis knowledge scores and greater exercise self-
efficacy were associated with an increased likelihood of non-
adherence with pharmacologic therapy.19 Beliefs about medica-
tion efficacy and potential side effects, which may be influenced
not only by osteoporosis knowledge and health literacy but also
by personal experience, have also been repeatedly shown to
influence osteoporosis treatment uptake.19, 20 In addition, the
way in which fracture risk and the expected benefits of therapy
are Bframed^ can influence treatment decisions: for example,
patients are more likely to accept therapy when the anticipated
benefits of treatment are presented in terms of relative risk reduc-
tion rather than absolute risk reduction.21 Of relevance, clinicians
are also more likely to agree with guideline-recommended inter-
vention thresholds when risk reduction is expressed in relative
rather than absolute terms,21 indicating that this phenomenon is
not limited to the lay population. Importantly, the average abso-
lute fracture risk at which patients are willing to consider phar-
macologic osteoporosis therapy remains higher than physician-
set risk thresholds regardless of how the effects of treatment are
framed.22 Patients who are contemplating antihypertensive16, 17

or lipid-lowering therapy23 have also been shown to have higher
thresholds for treatment acceptance than physicians.
Medical guidelines may be ineffective at reducing adverse

health outcomes when they make recommendations based
upon a single risk threshold or risk factor, without consideration
of the range of factors that may influence a patient’s acceptance
and adherence. A better understanding of patient decisions to
initiate or forego pharmacologic treatment could help clinicians
better navigate the shared decision-making process and inform
the development of future guidelines for chronic disease man-
agement. Accordingly, we prospectively evaluated autonomous
decisions to accept or decline pharmacologic osteoporosis
treatment, made by women with age-associated osteoporosis,
and determined the rate of agreement with common guideline-
recommended intervention thresholds.

METHODS

We conducted a prospective observational study of women
with age-associated osteoporosis who attended a group self-
management consult program (SCP) at our tertiary referral
center (Calgary, Canada) for osteoporosis between
May 2016 and October 2018.

Self-management Consult Program

Since 2016, our center has offered a novel group medical
visit (the SCP) as an alternative to traditional one-on-one
consultation for patients with age-associated osteoporosis
but without significant medical comorbidity. The purpose
of the SCP is to facilitate the shared decision-making
process and empower patients to make educated and whol-
ly autonomous, value-based treatment decisions. The pro-
gram involves a multidisciplinary 2-h shared medical ap-
pointment (serving 5–10 patients) co-led by a nurse clini-
cian and a specialist physician. Participants are provided
with education about osteoporosis, consequences of fragil-
ity fracture, fracture risk factors, and detailed benefits and
risks of the various pharmacologic treatments. Each patient
is helped to estimate and record their 10-year risk of
fracture using the FRAX calculator, and, using a pre-
printed Bfill-in-the-blank^ consultation-style worksheet (On-
line Supplementary Appendix), calculates and records their
absolute reduction in fracture risk should therapy be initi-
ated (assuming a 40% relative risk reduction from base-
line).5 Participants are then given time to record a decision
regarding whether to initiate pharmacologic therapy.
In the SCP, patients receive an individualized fracture risk

estimate. Comprehensive, detailed information is provided in
an objective and standardized manner. There are multiple
interpersonal interactions involving the physician, nurse, and
other similar patients to facilitate learning from multiple view-
points; however, the absence of private consultation precludes
any patient from receiving direct advice which might over-
emphasize the physician’s values. Prior to the SCP, patients
attend a separate 2-h teaching session regarding the basics of
osteoporosis and lifestyle interventions such that the total
teaching and decision-making process includes more than
4 h of instruction and interaction.

Participants

Participants were women ≥ 45 years referred for age-associated
osteoporosis who elected to attend the SCP. The SCP inclusion
criteria include: referral from a primary care provider with
whom the patient is able to follow-up, able to sit in a classroom
for 2 h, and able to make autonomous health decisions. Exclu-
sion criteria include: known secondary osteoporosis/metabolic
bone disease, non-ambulatory, history of cognitive impairment,
or language difficulties expected to affect participation in the
class. A telephone screening interview with an osteoporosis
nurse clinician confirmed program suitability prior to enrol-
ment. Informed consent was obtained from all participants
prior to study enrollment, and the study received approval from
the local Health Research Ethics Board.

Data Collection

Heights were measured using a Harpenden stadiometer and
weights using an electronic scale. Clinical risk factors
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incorporated in the FRAX calculator (Online Supplementary
Appendix) were self-reported by participants; a nurse clinician
and osteoporosis specialist provided guidance and clarification
regarding these risk factors as needed. Bone mineral density T-
scores at the femoral neck were obtained from review of each
participant’s most recent dual-energy X-ray absorptiometry
(DXA) scan; all scans were performed in the community
within 24 months leading up to the SCP visit. Each participant
calculated their 10-year fracture risk estimates on an iPad,
using FRAX for iOS (with bone mineral density), with guid-
ance from the nurse and physician.
Following education and fracture risk estimation, partici-

pants were given specific questions intended to help them
reflect on their personal values as related to fracture risk, in
light of the consequences of fracture and benefits and risks of
pharmacologic therapy. Participants were then asked to indi-
cate whether they plan to initiate therapy, decline therapy, or
remain undecided. Immediately following the SCP, partici-
pants completed a written questionnaire to evaluate perception
of fracture risk and anticipated benefit of therapy, adequacy of
information provided in the SCP, and confidence in treatment
decision. Knowledge of osteoporosis was evaluated using a
modified ten-question version of the validated Osteoporosis
Knowledge Assessment Tool (OKAT),24 with 1 point awarded
for each correct answer and a maximum possible score of 10.

Statistical Analyses

Participant characteristics were examined using descriptive
statistics. Participants were then classified into one of three
groups based on their choice of whether to initiate pharmaco-
logic osteoporosis therapy: therapy acceptors, therapy de-
cliners, and undecided. Between-group differences in fracture
risk estimates were explored using the Kruskal-Wallis test; if
between-group differences were identified, post hoc testing
was undertaken using Dunn’s multiple comparisons test (with
adjusted p values). Between-group differences in history of
fragility fracture were assessed using a chi-squared test; Fish-
er’s exact tests were utilized for post hoc examination of
differences. We then calculated the odds of being a therapy
acceptor (vs therapy decliner or undecided) if the following
treatment thresholds were fulfilled: 10-year MOF risk ≥ 20%,
hip fracture risk ≥ 3%, prior fragility fracture. Statistical sig-
nificance of calculated odds ratios was evaluated using Fish-
er’s exact tests.
Statistical tests were two-tailed and p values < 0.05 were

considered statistically significant. Data analysis was under-
taken using SAS v9.4 (SAS Institute, Cary, NC, USA) and
Prism v7.01 (GraphPad Software Inc., La Jolla, CA, USA).

RESULTS

Characteristics of the study cohort are displayed in Table 1. A
total of 85 women (median [IQR] age 62 [58–67] years)
completed the SCP; 28 (32%) had a prior fragility fracture.

FRAX 10-year risk estimates for MOF ranged from 3.8 to
37%; risk was ≥ 20% in 15 (17%). Ten-year risk estimates for
hip fracture ranged from 0 to 14.4%; risk was ≥ 3% in 31
(37%). Following the SCP, 27% women chose to initiate
pharmacologic therapy (therapy acceptors), 46% declined
therapy (therapy decliners), and 27% remained undecided
(undecided).
Figure 1 illustrates the range of 10-year FRAX estimates for

MOF and hip fracture risk, stratified by treatment decision.
Median (IQR) MOF risk was 15.1% (9.9–22.0) for therapy
acceptors, 9.5% (6.5–11.6) for therapy decliners, and 14.0%
(9.8–20.2) for those who remained undecided. Median MOF
risk varied between groups (p < 0.001 for between-group dif-
ference), being significantly lower in therapy decliners than
therapy acceptors (adjusted p = 0.002) and the undecided group
(adjusted p = 0.004). However, there was a wide overlap in
range of estimated MOF risk between therapy acceptors (4.0–
37.4%) and those who did not accept therapy or were undecided
(3.8–20.8%). Median (IQR) hip fracture risk was 3.3% (1.3–
5.3) for therapy acceptors, 1.8% (0.6–2.3) for therapy decliners,
and 4.4% (1.7–4.9) for those who remained undecided (Fig. 1).
Median hip fracture risk differed between groups (p < 0.001 for
between-group difference) with post hoc testing demonstrating
that risk was lower in therapy decliners than therapy acceptors
(adjusted p = 0.012) and the undecided group (adjusted p =
0.003). The range of estimated hip fracture risk in therapy
acceptors (0.4–14.4%) demonstrated considerable overlap with
thosewho did not accept therapy or were undecided (0.0–8.4%).
As shown in Table 1, prior fragility fracture was reported by

61% of therapy acceptors, 10% of therapy decliners, and 44%
of those who were undecided (p < 0.001 for between-group
difference). A history of fragility fracture was less common in
therapy decliners than therapy acceptors (adjusted p < 0.0001)
or the undecided group (adjusted p = 0.014).
Of the 23 therapy acceptors, 17 (74%) met one or more

guideline-based treatment thresholds; the remaining 6 (26%)
hadMOF risk < 20%, hip fracture risk < 3%, and no history of
fragility fracture. Table 2 indicates the odds of being a therapy
acceptor (versus therapy decliner or undecided) if an individ-
ual’s FRAX estimate exceeded each of the selected risk thresh-
olds or if they had a personal history of fragility fracture.
Therapy was chosen in roughly half of participants meeting
each intervention threshold, with the exception of the ≥ 3%
10-year hip fracture risk threshold; only 32% of participants
who exceeded this threshold chose to initiate treatment. Hav-
ing a prior fragility fracture or hip fracture risk ≥ 3% was
associated with significantly higher odds of choosing treat-
ment, while having a MOF risk ≥ 20% was not (Table 2).
Participant perceptions regarding fracture risk, anticipated

benefit of pharmacologic therapy, whether information pro-
vided was adequate to facilitate a treatment decision, and
confidence in their chosen treatment plan are shown in Table 1.
The vast majority of participants (86%) felt that the SCP
provided enough information to make a treatment decision,
and most felt confident in their treatment decision (69%).
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Among the 28 participants with a prior history of fragility
fracture, 64% indicated they were worried about their fracture
risk, 46% felt treatment was likely to be of benefit, 86% felt
they received enough information to make a decision, and
68% expressed confidence in their decision.

DISCUSSION

We examined decisions to accept or decline pharmacologic
osteoporosis treatment, made wholly autonomously by wom-
en with age-associated osteoporosis following extensive edu-
cation and individualized fracture risk assessment. Women
who chose to initiate osteoporosis therapy had higher
FRAX-estimated 10-year MOF and hip fracture risk than
those who did not choose to initiate treatment. However, we
found a wide overlap in 10-year fracture risk estimates be-
tween those who accepted therapy and those who declined or
remained undecided, indicating considerable individual varia-
tion in treatment preferences that did not correspond to tradi-
tional physician-set intervention thresholds. Rather, our find-
ings suggest that the decision to accept pharmacologic therapy
is highly personal and likely to be influenced by past experi-
ences, including prior fragility fracture.
Although common guideline-based intervention thresholds

(i.e., 10-year risk of MOF ≥ 20%, hip fracture ≥ 3%) were not
mentioned at the SCP visit, we found a three to fourfold
increase in the odds of accepting pharmacologic osteoporosis
therapy when fracture risk exceeded each of these thresholds.
However, fewer than half of participants exceeding these
thresholds ultimately accepted treatment, suggesting that
many patients who meet physician-set risk thresholds for

pharmacologic treatment do not perceive, on a personal level,
the benefits of therapy to outweigh the risks. Our findings
echo recent work by Kalluru, who foundmany postmenopaus-
al women are unwilling to consider osteoporosis medications
unless 5-year fracture risk exceeds 50–60%.22 Similarly, pa-
tients contemplating initiation of antihypertensive16, 17 and
lipid-lowering medication23 tend to have higher risk thresh-
olds for treatment than physicians.
Current data indicate low rates of treatment uptake6–8 and

adherence9–11 in individuals who meet guideline-based criteria
for pharmacologic therapy to reduce the risk of untoward
events. This Btreatment gap^ has been attributed to lack of
identification of high-risk individuals and inadequate patient
education, particularly regarding expected risks and benefits of
therapy.25 However, even among patients who have been iden-
tified as likely to benefit from pharmacologic therapy, uptake
and adherence remain low. For example, after implementation
of a Canadian population–based fracture liaison service, which
identified individuals with a recent fragility fracture and
contacted them by telephone in addition to providing notifica-
tion to their primary care physicians, treatment uptake remained
below 20%.26 Findings from the Global Longitudinal Study of
Osteoporosis in Women (GLOW) suggest that low rates of
treatment acceptance may not be entirely related to inadequate
education, either. In the GLOW, women with a prior fragility
fracture (mean age 75 years) were randomized to receive a
direct-to-patient video intervention (5–15 min in length) or
usual care. At 6-month follow-up, osteoporosis medications
were used by only 11.7% in the intervention group and 11.4%
in the usual care group.27 Cram and colleagues28 examined
concordance of pharmacologic treatment uptake with US
guidelines,4 observing that approximately 33% of individuals

Table 1 Fracture Risk Factors, Risk Estimates, Knowledge, and Perceptions of Study Participants

Characteristic Entire cohort
(n = 85)

Therapy acceptors
(n = 23)

Therapy decliners
(n = 39)

Undecided (n = 23)

Age (years), median (IQR) 62 (58, 67) 62 (58, 69) 61 (58, 65) 63 (60, 68)
Height (cm), median (IQR) 162 (159, 167) 161 (157, 165) 164 (159, 167) 162 (158, 164)
Weight (kg), median (IQR) 64 (58, 69) 61 (57, 67) 64 (61, 70) 64 (58, 70)
Prior osteoporosis medication use, n (%) 28 (33) 11 (48) 12 (31) 5 (22)
History of fragility fracture, n (%) 28 (33) 14 (61) 4 (10) 10 (44)
Parental hip fracture, n (%) 16 (19) 5 (22) 5 (13) 6 (26)
Glucocorticoid exposure, n (%) 2 (2) 1 (4) 0 (0) 1 (4)
Current smoker, n (%) 1 (1) 0 (0) 1 (3) 0 (0)
Rheumatoid arthritis, n (%) 0 (0) 0 (0) 0 (0) 0 (0)
Secondary osteoporosis, n (%) 0 (0) 0 (0) 0 (0) 0 (0)
Excess alcohol consumption, n (%) 0 (0) 0 (0) 0 (0) 0 (0)
Lumbar spine T-score, median (IQR) − 2.7 (− 2.0, − 3.0) − 2.6 (− 2.2, − 2.9) − 2.3 (− 1.8, − 2.9) − 2.8 (− 2.4, − 3.3)
Femoral neck T-score, median (IQR) − 2.4 (− 1.8, − 2.6) − 2.6 (− 1.9, − 2.9) − 2.1 (− 1.2, − 2.5) − 2.6 (− 2.3, − 2.7)
Total hip T-score, median (IQR) − 1.9 (− 1.3, − 2.3) − 2.2 (− 1.6, − 2.4) − 1.4 (− 1.0, − 2.1) − 2.2 (− 1.7, − 2.5)
Estimated fracture risk
FRAX 10-year MOF risk (%), median (IQR)* 11.2 (8.0, 17.6) 15.1 (10.0, 21.6) 9.5 (6.5, 11.6) 14.0 (9.9, 20.1)
FRAX 10-year hip fracture risk (%), median (IQR)* 2.0 (0.9, 4.4) 3.3 (1.5, 5.1) 1.8 (0.6, 2.2) 4.4 (1.8, 4.9)

Knowledge and perceptions
Knowledge assessment score (%), median (IQR) 80 (70, 90) 80 (73, 90) 80 (70, 85) 80 (70, 90)
Worried about fracture risk, n (%) 36 (42) 12 (52) 11 (28) 13 (57)
Treatment likely to be of benefit, n (%) 21 (25) 17 (74) 2 (5) 2 (9)
Enough information provided, n (%) 73 (86) 18 (78) 38 (97) 17 (74)
Confident in treatment decision, n (%) 59 (69) 16 (70) 34 (87) 9 (39)

MOF major osteoporotic fracture
*p < 0.001 for between-group differences
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meeting one or more intervention threshold initiated therapy
within a year of fracture risk evaluation; delivery of a tailored
patient activation letter and educational brochure did not in-
crease treatment uptake. A randomized controlled trial evaluat-
ing the effects of an osteoporosis decision aid found that,
among individuals deemed to be at high risk of fracture (10-
year risk > 30%), antiresorptive therapy was initiated in only
40% of those who received the decision aid intervention com-
pared with 33% in those who did not.29

In our study, participants received more than 4 h of inten-
sive education, including an interactive discussion of medica-
tion risks and benefits. Following the SCP, our cohort demon-
strated a good knowledge of general osteoporosis principles.
Taken in the context of the existing literature, our finding that
47–50% of women who met local guideline-based interven-
tion thresholds accepted therapy suggests that the combined
education and consultation experience of the SCP can improve
treatment uptake compared with the status quo,6, 26 and also in
comparison to educational27, 28 and shared decision-making
interventions29 delivered in isolation. Further exploration is
required to determine which component(s) of our educational
intervention have the greatest impact on treatment decisions,
and whether the SCP would have similar effects on treatment
uptake in other chronic medical conditions.

Importantly, our observations also indicate that even after
intensive education, many Bhigh risk^ individuals will still
choose to forego therapy. This raises the possibility that phy-
sicians, when interpreting the evidence and clinical practice
guidelines with population health in mind, may set expecta-
tions for treatment uptake that are unrealistic where individual
patients are considered. For example, while physician-set in-
tervention thresholds have the potential for benefit from pop-
ulation health and cost-effectiveness standpoints, at the indi-
vidual level, taking a medication for several years to reduce
one’s MOF risk from 20 to 12% or hip fracture risk from 3 to
1.8% may not be considered sufficiently beneficial compared
with one’s reasons against accepting therapy. This may be in
part because physicians are used to synthesizing information
about risk reduction in terms of relative rather than absolute
risk reduction, which may bias recommendations towards
treatment. Sinsky et al. have shown that physicians (and
patients) are less likely to agree with guideline-based inter-
vention thresholds when presented with information about
absolute risk reduction (e.g., a reduction in fracture risk from
20 to 12%) than relative risk reduction (e.g., a 40% reduction
in fracture risk).21 Our SCP is novel in that patients are
provided with information about both relative and absolute
risks and then make wholly autonomous treatment decisions,
without being subjected to framing of risks or physician value
judgements. In this setting, a non-trivial proportion of well-
informed patients will disagree with physician-set intervention
thresholds for fracture prevention. These decisions should be
viewed as reasonable and appropriate within the context of
person-centered, preference-sensitive care.
Importantly, we observed that a quarter of participants

remained uncertain about their preferred treatment plan fol-
lowing the SCP. This highlights that decisions to initiate

Figure 1 Individual osteoporosis treatment decisions and corre-
sponding 10-year FRAX estimates for major osteoporotic fracture

(MOF) (a) and hip fracture (b), among women (n = 85) who
attended an osteoporosis self-management program. Vertical dashed

lines indicate common guideline-recommended intervention
thresholds.

Table 2 Odds of Choosing to Initiate Osteoporosis Therapy
Depending on Absolute Fracture Risk and History of Fragility

Fracture

n Therapy
acceptors

Odds
ratio

95% CI p
value

FRAX 10-year
MOF risk ≥ 20%

15 7 (47%) 3.0 1.0–8.5 0.11

FRAX 10-year
MOF risk < 20%

70 16 (23%)

FRAX 10-year hip
fracture risk ≥ 3%

31 10 (32%) 3.6 1.4–9.2 0.012

FRAX 10-year hip
fracture risk < 3%

54 10 (19%)

FRAX 10-year hip
fracture risk ≥ 5%

13 7 (54%) 3.8 1.1–
12.5

0.042

FRAX 10-year hip
fracture risk < 5%

72 17 (24%)

Prior fragility
fracture

28 14 (50%) 5.3 1.9–
15.2

0.002

No prior fragility
fracture

57 9 (16%)

CI confidence interval, MOF major osteoporotic fracture
Odds ratio represents the odds of choosing to initiate therapy in the
higher risk group versus the lower risk group. 95% CIs were computed
using the Baptista-Pike method and p values calculated using the Fisher
exact test
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osteoporosis therapy are not straightforward and may require
more than 4 h of education and self-reflection to complete. As
with informed consent, patients have been shown to perceive
decision-making as a fluid, ongoing process.30 In the context
of osteoporosis, perceptions of fracture risk and the need to
take osteoporosis medications may change over time,31 al-
though among women with 10-year fracture risk > 20% who
declined pharmacologic therapy, Scoville and colleagues
found that decisions to refuse therapy remained consistent 6
months later.32 Our results raise questions about the feasibility
of brief office visits to make osteoporosis management deci-
sions; further development of patient-oriented resources and
programs such as the SCP may be necessary in order to meet
patients’ need for decision assistance.
In contrast to the Bhigh risk^ patients who declined therapy,

we observed a quarter of individuals in the present study who
opted to initiate pharmacologic therapy did not meet any
traditional intervention thresholds for MOF or hip fracture risk
and had no personal history of fragility fracture. Although
pharmacologic treatment of low-risk individuals is not uncom-
mon and has been described previously,33 we are not aware of
any studies that have examined patient-driven (rather than
physician-driven) decisions to start therapy in the low-risk
setting.More research is required to understand the motivating
factors for treatment initiation in this population.
Our findings should be interpreted in the context of some

limitations. Study participants were relatively young, healthy
postmenopausal women with the ability to make autonomous
decisions regarding medical care. Our results may not be gener-
alizable to older, frailer individuals. We used a validated tool to
assess osteoporosis knowledge; this tool does not assess under-
standing of risk, which is an important consideration when
making decisions regarding preventative therapy. Also, our data
regarding decisions to initiate pharmacologic therapy is collected
immediately following the SCP. However, some individuals
make their decision at a later time (i.e., after discussion with
family, friends, primary care provider), and the present data do
not capture how an initial decision may be modified or reversed
following outside discussion; longitudinal follow-up is underway
to answer this question. Even in the context of these limitations,
the present study represents an important contribution as the first
to evaluate wholly autonomous osteoporosis treatment decisions
in a cohort of women who have received individualized fracture
risk assessments and extensive education.

CONCLUSIONS

While the use of risk-based intervention thresholds in medical
guidelines may be appropriate from population health and
cost-effectiveness standpoints, current recommendations are
frequently at odds with the preferences of informed and edu-
cated patients. Following individualized fracture risk assess-
ment, extensive education, and an autonomous decision-
making process, less than half of women with age-associated

osteoporosis who are considered Bhigh risk^ by commonly
recommended treatment thresholds accept anti-fracture thera-
py, and over a quarter of women who do not meet treatment
thresholds will choose to initiate pharmacologic therapy, with
wide overlap in 10-year fracture risk estimates between ther-
apy acceptors and decliners. Further study is required to char-
acterize the personal experiences and values that influence
these treatment decisions, although personal history of fragil-
ity fracture appears to be a strong motivating factor. Without
patient Bbuy-in^, physician-led efforts to increase treatment
uptake may fail over the long term. While increased physician
training in shared decision-making and the development of
programs that deliver consultative services in conjunction with
extensive patient education may be helpful in addressing this
problem, a shift in the way that clinical practice guidelines are
interpreted and applied is also required: when a well-informed
patient disagrees with medical guidelines, this should be
viewed as appropriate and acceptable.
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