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Abstract
There are numerous organizational osteoporosis initiatives in the United States offering a variety of recommendations and
guidelines. A commonmethod of implementing these goals is centered around multidisciplinary provider teams with the broad task
of diagnosis, treatment, and prevention of current and future osteoporosis related fractures. These teams have generally proved to
be successful even though it remains debated, which specific provider specialty is ultimately responsible for osteoporosis care. The
current United States healthcare infrastructure represents the significant obstacle in widespread adoption of successful treatment
programs. The development of further quality standards and incorporation of fracture liaison services into reimbursement and
funding models will allow for continued improvement in osteoporosis care.
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1. Introduction

Osteoporosis is a chronic disease characterized by a decrease in
bone mass and disruption of microarchitecture, predisposing to
low energy fragility fractures. These fractures are not only
associated with limited mobility and chronic disability to the
patient, but also represent a substantial burden to the healthcare
system. An estimated 53 million Americans either carry a
diagnosis of osteoporosis or are at risk for fracture due to
decreased bone mass.[1]
2. National guidelines and standards

While there are many United States (US) initiatives and
published guidelines regarding bone health and osteoporosis
management, there is no central or unified group that serves as
the gold standard of management recommendations. The
current organizational recommendations are not always
completely aligned and often are redundant in their efforts
and position statements. Despite this, there have been
successful elements arising from many of these individual
efforts. The National Osteoporosis Foundation (NOF) has
published recommendations to explicitly define and expand
the diagnostic criteria for osteoporosis.[2] In addition to the
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more widely adopted criteria derived from bone mineral
density (BMD) testing, these recommendations outline
fracture patterns that may independently allow the clinical
diagnosis of osteoporosis and the role of the World Health
Organization Fracture Risk Algorithm in diagnosis. The NOF
has also put forth a series of clinician guidelines with detailed
recommendations regarding specific indications for diagnostic
assessment tools, pharmacological treatment, and monitoring
protocols.[3] These guidelines also outline appropriate use of
BMD testing and diagnostic vertebral imaging, as well as
indications for the use of biochemical markers and alternative
bone densitometry tools to guide treatment. The American
Association of Clinical Endocrinologists and the American
College of Endocrinology together have established a series of
comprehensive graded guidelines for osteoporosis manage-
ment as well as the prevention of osteoporotic fractures, based
upon review of most recent relevant literature. The most
recent update focuses on identifying and appropriately
stratifying higher risk patients and guides the resulting
treatment recom-mendations.[4] Other organizations, such
as the American Academy of Orthopaedic Surgeons, American
Orthopaedic Association, US Preventative Service Task Force,
American College of Radiology, American College of
Physicians, American College of Preventative Medicine,
Endocrine Society, American College of Obstetricians and
Gynecologists, American Academy of Family Physicians, and
North American Menopause Society have offered similar
recommendations and position statements.[5–14]

The American Society for Bone and Mineral Research, which
promotes the coordination of clinical and scientific study of bone
health and metabolism, offers task force reports on various
osteoporosis related topics, but have not published guidelines,
but rather supported the guidelines of the NOF. Regarding
interventions and secondary fracture prevention, the American
Society for Bone and Mineral Research identified and summa-
rized key elements from the many current US and international
initiatives that have proven successful and advocated for their
combined adoption to streamline and advance progress in
osteoporosis care.[15] The task force emphasizes implementation
of coordinator-based systems which utilize a dedicated provider,
often a nurse or nurse practitioner (but can be a physician or
physican assistant (PA)), to direct a patient’s care.
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3. Organization, successes, and barriers

3.1. Models of care
A fragility fracture is often the “sentinel event” triggering the
work-up for osteoporosis as a decrease in bone density is a
gradual and otherwise asymptomatic process. Not surprisingly,
the fragility fracture provides the opportunity for patient capture
and intervention for both the fracture and underlying bone
disease by the orthopedist and staff. Unfortunately, the
appropriate subsequent evaluation and management does not
occur in a vast majority of these patients. In a study of Medicare
enrolled patients, only 30% received osteoporosis treatment in
the 6months following a fragility fracture.[16] This rate falls to
23% in hip fracture patients. National Healthcare Effectiveness
Data and Information Set (HEDIS) quality data correlates
similarly, with a treatment rate of 18% to 22.8% over the same
time period.[17] This is thought to occur due to ambiguity
regarding ownership of bone health care following fracture care,
as some feel this should be an extension of the orthopedic care
while others believe it is more appropriately handled by primary
care providers or bone health specialists.[18,19] The typically
finite nature of outpatient orthopedic follow-up following
fracture care is often cited as ill-suited to include management
of a chronic condition like osteoporosis, while coordinating
transitions of care outside of the acute setting is often derailed by
a lack of established standards. The most successful response to
this has been the development and implementation of coordina-
tor-based models designed to manage bone health.
FractureLiaisonService (FLS)modelsweredeveloped in the late

1990’s and function to aid in the appropriate evaluation and
treatment of patients with a clinical diagnosis of osteoporo-
sis.[20,21] Implementation of an FLS program, typically comprised
of an interdisciplinary team of orthopedic surgeons, primary care
physicians, and physician extenders, not only serves to provide
initial care topatientswithandatriskforfragility fracturesbutalso
to function in secondary fracturepreventionandoversee long term
medical treatment. Additional contributions from dieticians and
physical therapists are critical to patient care and management in
theFLSmodel.AdedicatedFLScoordinator (oftenanurseornurse
practitioner) will oversee the process of bone health education as
well as take part in initial evaluation and long-termmanagement.
Most importantly, the coordinator can shepherd the transition
from the acute or hospital setting to long term outpatient
osteoporosis management.
The Own the Bone program is an example of an FLS model

developed by the American Orthopaedic Association in
2009.[22,23] The program provides a systems-based protocol
designed to accomplish a set of basic measures of orthopedic care
in patients with fragility fractures and provide support to help
healthcare systems put in place a bone health program. The
measures include nutritional counseling, physical activity and
lifestyle recommendations, diagnostic testing, pharmacologic
interventions, and communication with the patient and primary
care providers regarding osteoporosis care. The Healthy Bones
Program, instituted by Kaiser Permanente Southern California,
an integrated managed care organization, utilizes a similar
model.[24] Started in 2001, “care managers” serve as the central
liaisons within a ten-step process to identify at risk patients
within the organization and provide necessary interventions to
manage their bone health. The Geisinger Health System, an
integrated regional healthcare system based in Pennsylvania,
USA, developed their own system based FLS care model by first
establishing an outpatient care pathway with high-risk osteopo-
2

rosis clinics (HiROC).[25] Once these were implemented, an
inpatient FLS model was then created and integrated within the
HiROC program. Finally, the International Geriatric Fracture
Society provides supporting framework for hospitals and
physicians to build and operate FLS programs, as well as
providing accreditation for achieving quality benchmarks.[26]
3.2. Funding

The total annual cost for osteoporotic fractures within the
Medicare population was near 57 billion in 2018.[1] The
allowed financial cost associated with a new fragility fracture in
beneficiaries covered by both Part A and B was approximately
$21,600 in 2016.[1] The incremental cost of subsequent
fractures within 3years compared to new fractures was
$20,400. Finally, the total cost across 257,000 beneficiaries
who sustained secondary fractures accounted for $5.7 billion to
Medicare. Yet, there is little national funding for osteoporosis
care initiatives in the US. While most of the US health care
systems rely on private insurance payers, hip fracture care is
largely covered by the primary public healthcare system,
Medicare, given the age of the patients. Funding for osteopo-
rotic diagnostic tools such as BMD testing are covered via
Medicare benefits, but a decline in reimbursement (70%
reduction in 2015) has resulted in a drop in utilization.[1] The
US bundled payment model of reimbursement tends to
disincentivize additional long term osteoporosis care as this
continues outside of the 90-global period associated with the
fragility fracture and is deemed to be “extra,” not directly
related to the sentinel fracture event. Support for osteoporotic
medications via insurance is often difficult to get approved and
even if approved can be cost prohibitive resulting in poor
compliance with the medications.

3.3. Outcomes

FLS programs have proven to be effective in many domains of
osteoporotic care, including the reduction of secondary fragility
fractures and significant cost savings. Also, in comparison to
models based on patient education, FLS programs lead to
increased rates of osteoporosis investigation (some form of bone
densitometry), medication initiation, and subsequent follow
through with treatment. The rate of osteoporosis treatment after
fracture in the absence of FLS care models is typically below
30%and as low as 5%.[16,17,19,27,28]With the implementation of
FLS frameworks, the rate of treatment ranges from 57% to
96%.[19,23,29–32] Specifically within the GeisingerHealth System,
their HiROC model has led to an increase in treatment of
highrisk patients to 80% compared to only 32% with primary
care providers.[25] Postfracture evaluation rates have shown
similar increases.[19,29–31,33,34] The implementation of Own the
Bone programs increased from 14 sites in 2005 to 2006 to 177
sites in 2015, with the subsequent rate of BMD testing rising to
the 90th percentile per HEDIS outcome data.[23] As many as 275
sites with Own the Bone have been established in the US. Most
importantly, the risk of secondary fractures has been shown to
decrease with these models[19,32] For example, the Kaiser
Healthy Bones Program led to a 37.2% decrease in hip fracture
incidence with an associated cost savings of $30.8 million.[32]

The totality of these national changes is reflected in 2018 HEDIS
data demonstrating a BMD testing rate between 72.5% and
79.6% and a treatment rate between 41.2% and 49.6%
following fragility fracture.[17]
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3.4. Barriers

There are numerous barriers to the widespread realization of
successful osteoporosis management systems in the US.[35] First,
the fragmented medical infrastructure in the US often leads to a
disconnect between acute care and outpatient settings, complicat-
ing patient capture and care arrangements, frequently resulting in
patientsbeing lost toappropriate follow-up.Thiscanbesomewhat
circumvented in more self-contained US health systems such as
Kaiser Permanente and Geisinger. Programs such as Own the
Bone, however, have been moderately successful in creating bone
health programs in open systems, improving care for the patients
with fragility fractures and osteoporosis. These programs come at
some cost—identification and tracking of patients across various
treatment settings can be time and resource-intensive, requiring
qualifiedanddedicatedpersonnel. Securing funding to support the
salary of FLS coordinators and their services commonly is
complicated within the single payment allocated to the Diagnosis
Related Group for fracture treatment.
Ultimately, change to the US system of osteoporosis care and

fractureprevention isalsodependenton thecoordinationofCenters
for Medicare and Medicaid Services (CMS) and Medicare.
Developing reportable qualitymeasures will facilitate the establish-
mentofwell-definedstandardsofcare todriveprovider incentives to
enable not just acute fracture care, but care for the underlying bone
disease. In creating newer models to incorporate FLS services
focused not just on fractures but bone health, improved secondary
fracture prevention can be realized. But, in part, therewould ideally
need to be a separation from acute fracture care payment bundles
and the development of a postfracture care bundled payment
focusing on bone health and secondary fracture prevention to
successfully address the existing care gap. It is believed that
reductionof subsequent fracturesby5%to20%andutilizingBMD
testing in anadditional 10%to50%ofnew fracture patientswould
translate into between $250 million and $950 million in savings to
the healthcare system in the US.[1]
4. Conclusions

Osteoporosis care in the US has shown significant improvement
over the past 2 decades with the development and implementa-
tion of coordinator-based interdisciplinary fragility fracture care
teams. While numerous organization recommendations exist
regarding standards of diagnosis and treatment, universal
quality measures have not been adopted. The inability to
separate long term osteoporosis management from the acute
fracture setting with regards to payment has proved to be a
significant impediment to sustained care. The development of
osteoporosis care standards to drive payer reimbursement, and
ultimately funding for dedicated personnel and resources, is key
moving forward.
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