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Abstract
The global burden of osteoporosis continues to rise with an ageing population. Untreated osteoporotic fractures not only 
heighten the risk of subsequent fractures but are associated with excess mortality. Although primary care guidelines con-
sistently stress the importance of secondary fracture prevention, fewer than 20% of patients are appropriately treated for 
osteoporosis following an initial osteoporotic fracture. This worldwide phenomenon is known as the osteoporosis care gap. 
This literature review examines the barriers to secondary fracture prevention in primary care and evaluates the effectiveness 
of targeted primary care interventions. Common themes emerged from the majority of qualitative studies, including a need 
for improved communication between the hospital team and primary care, better defined responsibilities and osteoporosis-
directed education for the primary care physicians. Quantitative studies demonstrated that most targeted, intensive interven-
tions aimed at educating patients and their primary care physician about osteoporosis treatment significantly increased rates 
of investigation and treatment. Greater uptake of models of secondary fracture prevention in primary care is urgently needed 
to address the osteoporosis care gap.
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Introduction

Osteoporosis is a systemic disorder characterized by loss 
of bone mass and microarchitectural deterioration leading 
to low bone mineral density (BMD) and increased risk of 
a minimal trauma, or fragility fracture. It is the most com-
mon bone disease, affecting over 200 million people glob-
ally [1]. Its prevalence is highest in the elderly, where one 
in three women and one in five men over the age of 50 will 
experience an osteoporotic fracture in their remaining life-
time [2]. As the elderly population is expected to double 
by 2050, this will lead to an unprecedented increase in the 
global burden of osteoporosis and resultant fragility frac-
tures [3]. The impending wave of osteoporosis and its impact 
on global healthcare cannot be underestimated. A concerted 

and proactive effort among policymakers, medical profes-
sionals and the public is imperative to confront this escalat-
ing challenge.

Global prevalence and socioeconomic burden

The global prevalence of osteoporosis has been estimated 
from a recent systematic review and meta-analysis across 
86 studies to be 23.1% in women and 11.7% in men [4] 
although notably the diagnostic criteria for osteoporosis 
was not consistent across all studies. The Global Burden of 
Disease Fracture Study estimated 178 million new fractures 
in 2019 alone, an increase of over 33% since 1990 [5]. The 
regions with the highest age-standardized incidence rate of 
fractures were in Australasia, central and eastern Europe, 
and the lowest incidence rates in sub-Saharan Africa [5]. 
Within Australia, the estimated prevalence of self-reported 
osteoporosis was 15% in women and 3% in men accord-
ing to the Australian Health Survey in 2011–2012, while 
the prevalence of BMD-defined osteoporosis was 23% in 
women and 6% in men over the age of 50 in the Geelong 
Osteoporosis Study [6, 7]. The Burden of Disease Report on 
osteoporosis estimates that in 2022, 6.2 million Australians 
over the age of 50 suffer from osteoporosis or poor bone 
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health, representing a 31% increase over the preceding dec-
ade [8]. At a socioeconomic level, the burden of osteoporotic 
fractures is enormous. Up to 40% of patients are unable to 
mobilize independently, and 33% are completely dependent 
or require nursing home residence at 1 year post hip fracture 
[9, 10]. The economic cost associated with osteoporosis is 
estimated at around 3.4 billion AUD per year in Australia in 
2017 [11], 57 billion EUR per year in Europe in 2019 [12] 
and 25 billion USD per year in the United States by 2025 
[13]. These numbers will continue to rise as the incidence 
of osteoporosis increases.

Prevalence of osteoporosis in primary care

The prevalence of BMD-defined osteoporosis in a large 
Netherlands primary care practice of 712 postmenopausal 
females was 7% [14]. Similarly, reviews of primary care 
databases yielded a prevalence rate of 6.8% in a Belgian 
study of 543 patients aged over 65 years [15], and up to 11% 
in a US study of 389 women aged over 50 years [16]. In the 
largest US study utilizing a primary care clinical database 
of over 660,000 patients aged over 18 years, the prevalence 
of osteoporosis and osteopenia was 6.6% [17]. A similar 
Australian study analyzing a national primary care database 
of over 200,000 patients aged 50 years or older estimated the 
prevalence of osteoporosis to be 12.4% [18].

Importance of secondary fracture prevention 
and the osteoporosis care gap

Fragility fractures, if left untreated, significantly increase 
the risk of subsequent fractures. This risk is highest in the 
first few years following an initial fracture and gradually 
declines over time [19–23]. Additionally, a recent cohort 
study has shown that subsequent fracture risk is increased 
after any clinical fracture, not just osteoporotic fractures 
[24]. Bone mineral density declines at a greater rate follow-
ing a hip fracture compared to those without a fracture [25, 
26], as does physical performance [27] and quality of life 
[28]. Strategies for the early identification and management 
of incident fractures should therefore be a priority for all 
clinicians, as clinical inertia may lead to subsequent frac-
tures over the following years. Mortality is increased fol-
lowing any fracture, particularly hip fractures which have 
1-year mortality rates exceeding 20% [29–32], but also for 
non-hip fractures, to a lesser extent [33, 34]. Importantly, 
subsequent fracture was associated with a twofold increase 
in 5-year mortality for women and threefold for men [34]. 
The excess mortality following a refracture was higher than 
the mortality attributed to the first fracture and persisted for 
up to 10 years.

The risk of falls and fear of falling is increased following 
an initial fracture, and incident falls are a strong predictor of 

subsequent fracture risk [35–38]. Interventions including tar-
geted exercises, patient education, assistive technology, envi-
ronment modifications and falls assessments were associated 
with a reduction in falls and resultant fractures [39]. Primary 
care plays a crucial role in screening for falls risk: evaluat-
ing gait, strength and balance; addressing risk factors and 
medical comorbidities (including laboratory and BMD test-
ing); and referring to allied health and other specialists [40]. 
Falls assessment and management thus play a crucial role in 
secondary fracture prevention and should be considered by 
all clinicians involved in osteoporosis-related care, including 
primary care.

Current guidelines for primary care physicians (PCPs) con-
vey a consistent message regarding secondary fracture pre-
vention: that incident fragility fractures warrant immediate 
investigation and treatment. Osteoporosis guidelines from the 
UK, Europe and the USA all support that individuals with a 
history of fragility fracture, particularly hip or vertebral frac-
tures, are presumed to have osteoporosis, considered high risk 
of sustaining future fractures and recommended pharmaco-
therapy without needing to confirm low BMD [41–43]. The 
Royal Australian College of General Practitioners (RACGP) 
guidelines additionally recommend BMD testing in those with 
non-hip, non-vertebral fractures and to initiate treatment if 
T-scores ≤  − 1.5 SD [44].

However, despite these clear guidelines and the availability 
of safe and effective pharmacotherapies that reduce the risk of 
follow-up fractures, fewer than 20% of patients who have suf-
fered a first osteoporotic fracture are appropriately treated for 
osteoporosis. This gap in osteoporosis management is a global 
phenomenon and has been documented in numerous studies 
from Canada, the USA, Denmark, Spain, South Korea and 
Australia [45–50]. Eisman et al. conducted a survey involv-
ing over 69,000 patients in Australian primary care and found 
that among women > 60 years attending their PCP, 29% had 
reported previous fractures but less than one-third were on 
osteoporosis treatment, but only 40% were informed they had 
osteoporosis [51]. In another Australian primary care survey 
with over 37,000 patients, 12.6% were reported as having a 
fracture (17.4% in women) of which only 29.9% were on oste-
oporosis treatment [50]. A Canadian population study found 
that while rates of post-fracture treatment and BMD testing 
initially increased between 1996/1997 and 2003/2004, it had 
declined again by 2007/2008 where less than 15% of patients 
received adequate intervention [52]. This systematic failure in 
adequately addressing and treating patients who have sustained 
an osteoporotic fracture is known as the ‘osteoporosis care gap’.

Barriers to secondary fracture prevention in primary 
care

Despite the known deleterious sequelae of minimal trauma 
fractures, osteoporosis is severely under-recognized and 
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undertreated in primary care. The reasons for this are mul-
tifactorial and can be summarized into several main themes.

Firstly, there is ambiguity concerning who is responsible 
for osteoporosis management due to poor communication 
between the hospital and primary care provider. Following 
a fracture, hospital-based specialists may assume that the 
patient’s PCP will review and initiate osteoporosis treatment 
post-discharge, whereas the PCP may only do so if specifi-
cally directed by the hospital specialists, thus leading to a 
cycle where neither clinician initiates treatment [53]. PCPs 
also do not reliably receive discharge summaries or corre-
spondence from the hospital and may not even be aware of 
the event [54]. Bennett et al. interviewed PCPs and hospital 
staff involved in secondary fracture prevention programs 
(SFPP) and learned that PCPs often found it difficult to 
contact or direct enquiries to SFPP staff. Conversely, staff 
often questioned whether their correspondence reached the 
intended PCP [55].

Clinician-related factors pertaining to lack of knowledge 
or confidence with osteoporosis management are key barri-
ers to secondary fracture prevention. Numerous worldwide 
studies have demonstrated knowledge deficiencies in PCPs 
related to osteoporosis, and in particular, pharmacotherapy 
[56–58]. In an Australian primary care study, it was found 
that the decision to treat or not treat patients was unrelated 
to the presence of major osteoporosis risk factors which 
implies that the management of osteoporosis is non-sys-
tematic and inconsistent with local primary care guidelines 
[59]. Conversely, Singaporean PCPs who self-reported good 
guideline knowledge were more likely to report confidence 
with initiating osteoporosis treatment [60].

A prevailing theme that persists across healthcare provid-
ers and patients is the perception of osteoporosis being a 
‘silent’ disease and of ‘low priority’ in comparison to other 
medical comorbidities [18, 56, 61]. There is little urgency 
in managing and treating osteoporosis with ‘preventative’ 
medicines, and some PCPs may opt to monitor rather than 
initiate treatment, even after patients have sustained a frac-
ture [18]. Patients who do not perceive the medications to 
be effective in reducing fracture risk are less likely to com-
mence bisphosphonate treatment after a fracture [62].

Medication-related factors may prevent the initiation of 
pharmacotherapy, due to medical contraindications, comor-
bidities or rare side-effects such as osteonecrosis of the jaw. 
For example, bisphosphonate prescriptions fell significantly 
in the 9 months following extensive media coverage on 
osteonecrosis of the jaw [63]. The cost of medications and 
limited availability of medications at the practice were also 
cited as common barriers to treatment in a Singaporean PCP 
survey [60].

Finally, a lack of financial incentive for investigating and 
treating osteoporosis may pose an additional barrier in cer-
tain healthcare settings. In a Swedish PCP survey, it was 

reported that investigations which did not receive financial 
reimbursement from the healthcare system (as is the case 
for osteoporosis) were not encouraged to be performed [61].

The interface between hospital‑based services 
and primary care

Over the past two decades, there has been significant pro-
gress in implementing systematic and coordinated models 
of care for secondary fracture prevention in hospital set-
tings worldwide [64–66]. These SFPPs, commonly known 
as Fracture Liaison Services (FLS), involve a structured 
approach to the diagnosis, management and follow-up of 
patients with an osteoporotic fracture, typically overseen 
by a dedicated coordinator [67, 68]. Ganda et al. analyzed 
different models of care for secondary fracture prevention 
and divided these models into four categories of intensity: 
Type A, identification, assessment and treatment of patients 
happens within the service; Type B, identification and 
assessment happens within the service but treatment initia-
tion is left to the primary care physician; Type C, patient 
and PCP education only; Type D, patient education only 
[69]. The more intensive models of care led to statistically 
significantly higher rates of both BMD testing and treat-
ment initiation. While type A models have been shown to 
be effective in preventing secondary fractures, with some 
studies suggesting that these services are also cost-effective 
[69–73], hospital-based SFPPs have several limitations. 
Firstly, they only capture patients who seek hospital-level 
care. Thus, these services often miss patients who do not 
get admitted, present to their PCP with minor fractures, or 
have asymptomatic vertebral fractures. Furthermore, most 
hospital services are limited by their low capacity and are 
unable to meet the demands of the increasing number of 
patients with osteoporosis. Finally, there is inconsistent and 
insufficient communication and integration with primary 
care, which introduces inefficiencies and errors.

Primary care plays a central role in addressing and man-
aging secondary prevention of numerous chronic diseases, 
including osteoporosis. There is an increasing trend of out-
patient visits to PCPs for osteoporosis-related care which 
partly reflects the increasing burden of osteoporosis in the 
community [74]. Primary care has the potential to manage 
much higher numbers of patients with osteoporosis than 
resource-limited hospital-based FLS, but for this to occur 
successfully there needs to be: (1) effective methods of 
detecting patients in need of secondary fracture prevention, 
(2) clear communication between the FLS and primary care, 
and (3) appropriate management of patients according to 
established guidelines.

Numerous qualitative studies have explored the issues, 
barriers, and supports in the management of secondary frac-
ture prevention in primary care. Quantitative studies have 
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examined the efficacy of interventions aimed at improving 
the detection and treatment of osteoporosis by PCPs post-
fracture, often coordinated by an FLS. The following litera-
ture review aims to summarize and evaluate these studies.

Results

Qualitative studies

A Spanish group of authors reviewed current hospital-based 
FLS practices, specifically their integration with primary 
care [75]. While three-quarters of FLS had pathways for 
communication with primary care through email, telephone, 
fax or virtual care, only 25% assigned a designated coor-
dinator to manage this communication with primary care. 
In most cases, a clinical report was provided to the PCP 
(sometimes via the patient). One-third of FLS shared com-
mon software with the PCP, which increased the likelihood 
of the PCP receiving relevant information. The authors pro-
posed several strategies, including expanding communica-
tion methods with PCP, standardization of the FLS report, 
phone calls to monitor patient adherence, training sessions 
for the PCP and performance indicator monitoring at the 
centres. An Australian qualitative study of PCPs found that 
timeliness and accessibility of clinical correspondence from 
the FLS were identified as one of the top priorities, and elec-
tronic delivery was the preferred mode of information trans-
fer [55]. The importance of communication is again stressed 
by Meadows et al. who concluded that until all stakeholders 
acknowledge and act upon the ‘integral role of communica-
tion’, this will remain an issue [54].

In a UK study, over half of surveyed PCPs expressed a 
preference for initiation of treatment by the FLS, as it would 
reassure them that the patients have had ‘full counselling’ 
from specialists [76]. This was echoed in a Swedish study, 
where time-poor PCPs preferred that district nurses played a 
larger role in performing fracture risk assessment and man-
agement [61]. A Singaporean SFPP (OPTIMAL) found that 
discharging patients back to primary care remained inad-
equate in their patient cohort and urged the development 
of better transition programs [77]. A planned Australian 
mixed-methods study aims to develop a new post-fracture 
model of care in the primary care setting to improve osteo-
porosis diagnosis and treatment [53]. The study will involve 
interviews with PCPs and patients to identify their attitudes 
and needs towards osteoporosis care and utilize co-design 
workshops with consumers and stakeholders to create this 
new model. Possible components of this intervention may 
include adapting the FLS to suit the primary care setting, 
PCP educational programs, and greater use of electronic 
reminders and clinical decision tools. Conclusions drawn 
from numerous studies of PCP interviews have reiterated 

the importance of increasing PCP and patient knowledge 
about the importance of secondary fracture prevention and 
addressing expected barriers [55, 62]. These concepts have 
been incorporated into the design of numerous quantitative 
studies.

Quantitative studies

Numerous studies have examined the effectiveness of inter-
ventions which target PCPs and/or patients to bring their 
attention to the patient’s recent fracture and the need for 
further assessment and treatment (Table 1). A systematic 
review and meta-analysis of 13 studies examining interven-
tions which improve osteoporosis management in primary 
care found that most approaches were multifaceted and 
involved a combination of sending PCP notifications, pro-
viding patients with educational material, providing PCPs 
with osteoporosis training and phoning patients to ensure 
initiation of management [78]. Compared to no interven-
tion, targeted interventions led to an absolute difference of 
22–51% in the incidence of BMD testing and 18–29% in 
the incidence of treatment initiation. Despite differences in 
healthcare systems, the following studies all share common 
themes in their concerted approach to secondary fracture 
prevention in the acute post-fracture setting.

North America

Most PCP-targeted interventions in secondary fracture 
prevention have arisen from Canada. Roux et al. targeted 
patients aged > 50 years in an orthopaedic clinic who had 
sustained a fragility fracture, applying and analyzing one of 
the most intensive interventions of any trials performed in 
this area [79]. Patients were randomized to a minimal inter-
vention, intensive intervention or control group. The mini-
mal intervention group (n = 370) received verbal and written 
education from a coordinator about the causal link between a 
fragility fracture and osteoporosis, and a standard letter noti-
fied their PCP of the fracture, treatment rationale and recom-
mended investigations and treatment. Reminder letters were 
sent to their PCP if they remained untreated after 6 months, 
and an intensive intervention was proposed if untreated 
after 12 months. Patients in the intensive intervention group 
(n = 311) received the same interventions as the minimal 
intervention group, with additional screening blood tests, 
coordinators following up on abnormal results and a written 
prescription for a BMD scan. Telephone follow-ups occurred 
at 4, 8 and 12 months, and PCPs were advised in writing to 
treat for osteoporosis if patients remained untreated after 4 
or 8 months. The control group (n = 200) received no osteo-
porosis education but were followed up with phone calls at 
6 and 12 months. If they remained untreated at 12 months, 
they were offered the intensive intervention. Among the 
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untreated patients at baseline, 18.8% in the no intervention 
group, 40.4% in the minimal intervention group and 53.2% 
in the intensive treatment group were treated at 12 months 
(p < 0.0001). Those who were already treated by their PCP 
at study baseline remained treated at 12 months, highlighting 
the importance of treatment initiation.

A cluster randomized controlled trial was conducted 
across small community hospitals in Ontario, involv-
ing patients > 40  years with a fragility fracture [80]. 
Patients attending hospitals allocated to the intervention 
arm (n = 130) were educated by a study coordinator who 
informed them of their risk of osteoporosis, importance of 
PCP follow-up and BMD testing, and provided an educa-
tional letter. A letter was also sent to their PCP highlighting 
the risk of osteoporosis and importance of BMD testing, 
recommendation of bisphosphonate treatment, pocket cards 
with Canadian guidelines, and provided specialist consul-
tation if required. Patients randomized to the control arm 
(n = 137) received falls prevention education from the coor-
dinator without mention of osteoporosis. The rate of osteo-
porosis treatment or prevention advice (if BMD normal) at 
6 months was higher at 45% in the intervention group com-
pared to 26% in the control group (p = 0.003). The rate of 
BMD testing was also higher in the intervention group (57% 
compared to 21%, respectively; p < 0.0001).

Another Canadian study evaluated the effect of a multi-
faceted intervention using a cluster randomized trial [81]. 
Postmenopausal women with a wrist fracture were recruited 
from emergency departments or hospital fracture clinics. 
Patients attending PCP practices randomized to the inter-
vention group (n = 125) received a letter recommending a 
PCP visit to discuss osteoporosis and provided educational 
material and a checklist of fracture risk to bring to their 
appointment. Their PCP received a personalized letter 
informing them of their patient’s fracture, its association 
with osteoporosis and a two-page educational tool outlining 
Canadian guidelines. The patients of practices randomized 
to the control group (n = 145) received no communication. 
The intervention was shown to increase the proportion of 
women started on osteoporosis treatment (28% vs. 10%, 
p = 0.002) and referred for a BMD test (53.5% vs. 26%, 
p < 0.0001) compared to controls.

A large Quebec study covering numerous hospitals 
recruited women with fragility fractures and followed up 
after 6–8 months to assess diagnostic and treatment rates for 
osteoporosis [82]. Women were randomized to either (1) a 
‘documentation group’ (n = 379) receiving written educa-
tional material on osteoporosis based on Canadian guide-
lines, stressing the importance of PCP follow-up to complete 
investigations and consider treatment; (2) a ‘video group’ 
(n = 409) receiving a 15-min educational video on osteopo-
rosis with more in-depth discussion of osteoporosis-related 
topics in addition to written material; and (3) a control group 

(n = 386) receiving no further intervention. Investigation 
and treatment rates for osteoporosis remained low and only 
marginally higher in either intervention group (15–16% for 
BMD test and 11–12% for treatment) compared to the con-
trol group (12% for BMD test and 8% for treatment).

Another large Canadian study used medical claims data to 
identify patients over 50 years with a recent major fracture 
who had not previously undergone BMD testing or osteopo-
rosis treatment [83]. Patients were randomized to either: (1) 
their PCP receiving a letter outlining osteoporosis manage-
ment guidelines and an enclosed BMD test form (n = 1363), 
(2) the PCP receiving the same letter and BMD test form in 
addition to the patient receiving written information about 
osteoporosis (n = 1421) or (3) a control group receiving no 
intervention (n = 1480). At 1-year post-fracture, 16.4% in 
the PCP notification group, 18.2% in the PCP and patient 
notification group and 3.9% in the control group had BMD 
testing, while 14.7%, 16.5% and 10.6% had pharmacologi-
cal treatment, respectively. This study showed significant 
improvements in the rate of osteoporosis investigations and 
treatment following a simple intervention.

Majumdar et al. recruited patients over 50 years with 
a wrist fracture at two large emergency departments in 
Alberta, using a non-randomized, ‘on–off’ study design 
where an intervention was delivered at one emergency 
department for 1 month while the other department received 
no intervention, switching over monthly [84]. The interven-
tion (n = 55) consisted of a letter to the PCP reminding them 
of their patient’s wrist fracture, provided evidenced-based 
treatment guidelines including specific recommendation for 
bisphosphonates, and patient education through an informa-
tion pamphlet and a telephone consultation within a week of 
the fracture. Control patients (n = 47) received falls preven-
tion counselling and their PCP received standard discharge 
records of their fracture. At 6 months post-fracture, the 
intervention led to increased proportion of patients having 
a DXA scans compared to controls (62% vs. 17%, p < 0.001) 
and prescription of osteoporosis medications in those diag-
nosed with osteoporosis (40% vs. 10%, p = 0.002). At study 
conclusion, all controls were crossed over to intervention. 
Compared to the original intervention group, this delayed 
intervention resulted in equivalent scanning and treatment 
rates after 6 months [85]. The intervention strategy also led 
to cost-savings per patient and gain in quality-adjusted life 
years.

Several of the same researchers then demonstrated the 
efficacy of a case manager-led intervention in improving 
osteoporosis treatment rates in hip fracture patients over 
50 years at 6 months post-fracture. This was not technically 
a PCP-directed study, as BMD testing and bisphosphonate 
prescription were initiated by the case manager rather than 
the PCP in the intervention group (n = 110) [86]. The con-
trol group (n = 110) also received educational material on 
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osteoporosis, calcium and Vitamin D intake and falls pre-
vention, which was more attentive than true ‘usual care’ in 
Canada. After 6 months, the control group became a ‘facili-
tated intervention group’ (n = 110), with the case manager 
only arranging for BMD testing, with results sent to the PCP 
to determine further management [87]. This less intensive 
intervention still improved rates of BMD testing (68% vs. 
29%, p < 0.001) and bisphosphonate prescription (38% vs. 
22%, p < 0.001) compared to usual care.

A study with a relatively short follow-up duration of 
3 months showed that an intervention consisting of patient 
education and a letter to their PCP (n = 139) led to higher 
rates of BMD tests ordered but lower rates of BMD test per-
formed and no difference in treatment initiation as compared 
to controls (n = 139) [88].

Three studies from the US showed that orthopaedic 
surgeons can also lead a primary care-focused inter-
vention following a fragility fracture. In one small pro-
spective study, 36 patients following a hip fracture were 
randomized to an intervention that included a 15-min 
orthopaedic-led inpatient discussion regarding the causal 
link between hip fractures and osteoporosis, the utility of 
DXA scans in its diagnosis, efficacy of bisphosphonate 
treatment and importance of PCP follow-up [89]. Patients 
were also provided with osteoporosis-related questions to 
take to their PCP with further reminders during a follow-
up phone call 6 weeks post-discharge. The control group 
(n = 36) received written information on falls prevention 
containing a single mention of osteoporosis. At 6-month 
follow-up, 42% of patients had received a BMD test or 
commenced bisphosphonate therapy in the intervention 
group, compared to 19% in the control group (p = 0.036). 
In another study, fifty patients with a radius fracture were 
either randomized to the following: (1) the orthopaedic 
surgeon ordering, reviewing and sending the BMD test to 
the PCP (n = 27), or (2) sending a letter containing national 
guidelines recommending BMD testing to the PCP only 
(n = 23) [90]. At 6 months post-fracture, the group in the 
first intervention had a threefold increase in BMD test-
ing (93% vs. 30%, p < 0.001) and osteoporosis treatment 
initiation (74% vs. 26%, p < 0.001). A similar study with 
69 patients following a fragility fracture received verbal 
osteoporosis education and a letter to the PCP, resulting in 
a treatment rate of 56.4% and BMD testing rate of 43.6% 
out of those who followed up at 3 months [91].

The use of the electronic medical record in communi-
cating with PCPs regarding secondary fracture prevention 
has been studied as early as 1999 in a US study involving 
patients over 50 years with a fragility fracture [92]. PCPs in 
the intervention group (n = 113) received EMR-based email 
communication informing them of the risk of osteoporosis 
and the need for further evaluation and potential treatment, 
along with access to management guidelines. By selecting 

the message, the PCP is taken to the patient’s record and 
can order further investigations, medications or contact the 
patient. A second patient-specific message was sent to PCPs 
who had not initiated further management after 3 months. 
Patients were also provided with educational osteoporosis 
material. This group was compared against a group where 
the PCP received above EMR notifications but no patient 
contact was made (n = 107) and a control group with no 
additional intervention (n = 107). At 6 months, 51.5% of 
the EMR plus patient group received BMD testing or osteo-
porosis treatment, compared to 43.1% in the EMR group 
and only 5.9% in the control group (p < 0.001). Integrating 
a patient-specific reminder into an EMR delivery system in 
the PCP’s workflow increased the likelihood of the PCP to 
recognize and act upon the advice.

Europe

In a UK study, patients admitted with a neck of femur frac-
ture were targeted for a community intervention, whereby 
denosumab was written on the inpatient prescription chart, 
promoting inclusion in the final discharge summary. An 
additional consultant letter recommending denosumab pre-
scription was separately sent to the PCP [93]. This led to an 
improvement of treatment initiation with denosumab from 
22% in the pre-intervention phase to 74% post-intervention.

Naranjo et al. enrolled patients aged over 50 years with a 
fragility fracture who attended a Spanish emergency depart-
ment in an observational study [94]. Patients (n = 330) were 
given an osteoporosis questionnaire, baseline DXA scan 
and education, and PCPs were trained in osteoporosis man-
agement. The primary outcome was adherence to oral bis-
phosphonate treatment in those who had been prescribed 
treatment at 3 months. A total of 67% of patients were rec-
ommended an oral bisphosphonate, of which 78% were still 
on treatment at 3 months follow-up.

The ESOSVAL is an osteoporosis study based in Valen-
cia, Spain, aiming at improving osteoporosis care and 
reducing fracture risk through professional education of 
800 participating PCPs and nurses, and optimizing the elec-
tronic record system with changes related to osteoporosis 
prevention and management [95]. One of the objectives of 
the ESOSVAL-F component of the study is to evaluate this 
multifaceted intervention on improvement rates of osteo-
porosis treatment between PCPs in the intervention arm 
(n = 400 primary care practices) compared to control prac-
tices (n = 400). Results from the decade-long follow-up are 
not yet available for review.

Middle East

A randomized controlled trial from Israel studied the effect 
of a PCP intervention in postmenopausal women following 
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a distal radius fracture [96]. All women received a question-
naire and were informed about the possible link between the 
fracture and osteoporosis. The intervention group (n = 35) 
were given an explanatory pamphlet and a letter to their 
PCP while the control group (n = 35) received no further 
communication beyond the initial questionnaire. This inter-
vention led to the proportion of patients undergoing osteo-
porosis workup to be 40% compared to 14.3% in controls 
(p < 0.001). Another intervention study from Israel utilized 
a nationwide osteoporosis registry and targeted treatment-
naïve patients for both primary (T-score ≤  − 2.5 SD) or 
secondary prevention (previous hip or vertebral fracture) 
[97]. When the patient was reviewed by their physician 
(PCP, endocrinologist or geriatrician), they received alerts 
in the EMR from which referrals for blood tests, nutritionist, 
osteoporosis prescriptions and patient information print-outs 
could be directly ordered. Compared to the 3 years pre-inter-
vention, time until treatment initiation in the post-interven-
tion group decreased significantly, and initiation rates within 
6 months increased from 12.3 to 27.7% and 17.4 to 27.1% 
among the hip and vertebral fracture cases, respectively 
(p < 0.001). PCPs who opened the ‘smart-set’ were more 
likely to initiate treatment than those who did not (40.5% 
vs. 24.1%, p < 0.001). Improvement in treatment initiation 
rates in the secondary prevention group were higher than 
the primary prevention group, and the authors postulated 
that ‘push alerts’ appear more useful in this setting, where 
fractures diagnosed in hospital settings are often missed dur-
ing PCP review.

Asia–Pacific

Fracture patients were recruited from an Australian outpa-
tient fracture clinic and contacted 3 months post-fracture 
[98]. At this point, over 80% of patients had no follow-up 
by their PCP. These patients were randomized to receive 
(1) a personalized letter outlining osteoporosis risk factors 
and recommending PCP follow-up (n = 75), or (2) the same 
letter in addition to an offer of a free BMD test (n = 79). In 
the group offered a BMD test, the proportion of patients 
investigated for osteoporosis was significantly higher than 
in the comparator group (38% vs. 7%, p = 0.001), leading to 
a diagnosis of osteopenia or osteoporosis in 67% of patients. 
However, treatment rates remained very low at 5–7% in both 
groups. This intervention highlighted that although the offer 
of a free BMD assessment led to improved rates of osteopo-
rosis workup than a letter alone, this did not lead to higher 
treatment rates.

Currently, an Australian randomized controlled trial is 
underway which aims to evaluate whether alerting PCPs to 
their patient’s potential fragility fracture improves osteo-
porosis management. This novel model identifies potential 

fractures via natural language processing tools which screen 
radiology reports, rather than from hospital presentations. 
Patients over the age of 50 years with a potential osteoporo-
tic fracture diagnosed through a private radiology practice or 
a hospital-based SFPP were included. PCPs working at prac-
tices randomized to the intervention (n = 600) will receive 
a fax and/or EMR alert informing them of their patient’s 
recent fracture along with management guidelines. The ini-
tial alert is then followed by a reminder survey to ascertain 
whether investigations or treatment has been initiated. PCPs 
working in practices randomized to the control arm (n = 600) 
will not receive such alerts. The difference in rates of BMD 
and blood testing, treatment initiation and continuation and 
chronic disease management plan initiation will be assessed 
through extensive data linkage.

Summary of qualitative and quantitative studies

In summary, numerous studies have investigated strategies 
to improve the current osteoporosis care gap in primary 
care. Qualitative studies have consistently highlighted the 
importance of improving current methods of communica-
tion between hospitals and PCPs, recommending electronic 
delivery and integration with pre-existing software [54, 55, 
75]. The role of the PCP in secondary fracture prevention 
remains disputed; some studies have highlighted the PCP 
preference for other specialists to initiate therapy [61, 76], 
whereas SFPPs find it difficult to transition patients to the 
PCP [77]. The interventions in quantitative studies largely 
focus on a combination of patient education, letters or EMR 
alerts to the PCP, telephone follow-up and ordering blood 
tests and/or bone mineral density tests. Overall, these studies 
demonstrate that targeted, intensive interventions with a two-
pronged approach at educating both patients and PCPs lead 
to a significantly increased rate of osteoporosis treatment 
and/or BMD testing at study endpoints. Patient education 
was delivered either verbally over the phone, face-to-face 
in the hospital setting or via written educational material. 
One study examined whether including written patient edu-
cation in additional to a PCP letter offered further advantage 
in rates of osteoporosis investigation and treatment, but the 
effect was marginal [83, 99]. Almost all the interventions 
involved a direct letter to the PCP either via physical copy 
or EMR, but no studies compared whether EMR provided 
an advantage over traditional methods of mail or fax. Stud-
ies which included EMR ‘push alerts’ and streamlined order 
sets showed significantly greater efficacy than other, less 
sophisticated approaches, pointing to a greater need for better 
technological integration in future studies [92, 97]. Interven-
tions which arranged BMD testing independent of the PCP 
demonstrated significantly higher rates of BMD testing and 
osteoporosis treatment in two studies [87, 90] but no differ-
ence in treatment rate in one [98].
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While these interventions demonstrate efficacy, they are 
clearly labour-intensive and require involvement from the 
hospital-based FLS team. The most intensively targeted 
group in the Roux et al. study required SFPP staff not only 
organizing verbal and written patient education and letter to 
the PCP, but also arranging blood and BMD tests, review-
ing and flagging abnormal results to the PCP, following up 
patient phone calls at 3 time-points within 12 months and 
recontacting the PCP if no treatment has been initiated [79]. 
Such an intervention would be unfeasible at most SFPP cen-
tres. Finally, with potentially greater detection in the num-
ber of fractures through models utilizing natural language 
processing tools, the development of more automated and 
streamlined processes are required.

Clinical standards for SFPPs and primary care

Clinical standards and key performance indicators, by which 
SFPPs are held accountable to, have been developed by 
numerous countries including Canada [100], the UK [101], 
Egypt [102], Japan, [103] and New Zealand [104]. There 
are also national registries that enable SFPPs to bench-
mark their performance, notably in Canada [105], USA 
[106], UK [107], Ireland [108], Australia [109] and New 
Zealand [110]. As an example, the Asia Pacific Consortium 
on Osteoporosis (APCO) Framework developed minimum 
clinical standards using a ‘5IQ’ model (identification, inves-
tigation, information, intervention, integration and quality) 
[111]. The purpose of such a framework is to provide clear 
recommendations for the care of osteoporosis in the region 
and guide healthcare policymakers in revising or developing 
guidelines.

While benchmarking of secondary (and primary) fracture 
prevention care typically occurs in the hospital setting, the 
‘5IQ’ framework can also be applied to primary care settings 
and PCPs. Our narrative review has illustrated the potential 
for primary care to play a central role in secondary fracture 
prevention and identify a vast number of patients otherwise 
missed by hospital presentations alone. Therefore, applying 
similar, vigorous standards to the management of fracture 
prevention in primary care is essential, and future studies 
could examine how to incorporate the clinical standards into 
PCP-based software.

Conclusion

With a rapidly ageing population, the global burden of oste-
oporosis will continue to grow. There is currently a signifi-
cant hiatus in osteoporosis care, particularly affecting older 
patients at very high risk of fracture. In most countries, exist-
ing processes are inadequate to manage the increasing num-
ber of patients requiring secondary fracture prevention and 

management. While a proportion of these patients are man-
aged in hospital-based SFPPs, these services are usually under-
resourced and costly, and a shift towards primary care manage-
ment is needed. Various studies have shown that osteoporosis 
is generally underdiagnosed and undertreated in primary care 
but that PCPs, when supported by hospital-based services, 
are clearly able and willing to effectively manage secondary 
fracture prevention, particularly with the aid of multifaceted 
interventions aimed at improving the hospital-primary care 
transition in osteoporosis care. However, currently more needs 
to be done to clearly define roles and responsibilities of health-
care providers, improve communication pathways between 
teams and provide additional education to patients and PCPs. 
There also needs to be better identification of patients needing 
secondary fracture prevention, not only from hospitals but also 
from community radiology practices. Greater involvement of 
other healthcare professionals such as community radiology 
practices, pharmacists, nurse practitioners and physiotherapists 
in models of care of secondary fracture prevention would also 
be beneficial. Further research, particularly randomized con-
trolled trials which focus on interventions that integrate all of 
these processes, are urgently needed.
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