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OBJECTIVE:1
This article presents how:
•

The fracture liaison service (FLS) model provides a comprehensive, collaborative sample approach
to identifying patients at risk for secondary fracture

•

To perform evidence-based interventions to help prevent other fractures

BACKGROUND:1
•

Osteoporosis is a major public health threat for an estimated 54 million Americans, or approximately 50% of
men and women 50 years of age and older. Therefore, bone health evaluations should be incorporated into
care pathways for fragility patients who are fifty years of age or older

•

A fracture liaison service (FLS) is a proven care method to achieve recommended standards of care for
fragility fractures. Through this coordinated care model, patients with fragility fractures are investigated and,
when appropriate, treatment is initiated to reduce risk for subsequent fractures.

•

An FLS is a value-based model of care that may help improve quality of care

FLS PROGRAM IMPLEMENTATION:1
A clear road map is critical for the implementation of an FLS to ensure that all parts share the same mission
and vision for the program. The core of the FLS program is built on:
•

Physician champion—some programs recommend that this be an orthopaedic surgeon

•

FLS coordinator or practitioner—an advanced practice provider (e.g., nurse practitioner or physician assistant)
interested in secondary fracture prevention

•

Nurse navigator—responsible for identifying patients appropriate for FLS referral (reviewing inpatient censuses,
emergency department discharges, and outpatient referral patterns)

Successful FLS initial implementation also requires local and community awareness for its success. This includes
local and regional press releases, local news segments, webinars, and presentations at local and regional meetings.
Internal awareness can be raised by hospital-wide announcements, the utilization of the FLS physician champion and
coordinator at departmental meetings and conferences, and staff and nursing education by the nurse navigator to
discuss the relevance of the FLS to various patient populations served by the health system. A stepwise approach to
FLS network development is recommended. We also suggest starting with secondary fracture prevention for several
reasons: (1) a defined patient population can be captured on the basis of billing and claims data so that compliance
and program success can be tracked, (2) the population with an existing fragility fracture is at highest risk for secondary
fracture, and (3) a majority of fragility fractures are managed by orthopaedic surgeons.

CONSIDERATIONS FOR FLS IMPLEMENTATION1

Costs

Benefits
•

Cost savings from a reduction in
the number of secondary fractures

•

Incremental increases in office
visits if current fee-for-service
model used

• Advertising costs

•

• Educational materials for
patients

Ancillary income from laboratory,
radiology, and pharmacy services

•

Quality measures and reporting to
avoid financial penalty

•

Potential referrals from other
practices and hospital systems

• FLS coordinator and
nurse navigator expenses
• Office space

A Comprehensive, Collaborative Approach to Identify
At-Risk Patients Helps Prevent Fractures

FLS PATIENT WORKFLOW:1
Identifying all patients at risk for a secondary fracture is the primary goal of the FLS:
•

The FLS coordinator or nurse navigator identifies a fragility fracture patient in the emergency department
or during hospitalization

•

If the patient is admitted, preliminary education is provided in the hospital
– Education may include handouts or pamphlets, direct communication from the nurse navigator
or FLS coordinator, or other educational materials such as computer-based learning or videos

•

If the patient is not admitted, education is completed in the outpatient setting as follows:
– FLS referral is confirmed and the orthopaedic provider emphasizes FLS referral and discusses
the risk of a subsequent fracture at the two-week follow-up visit

•

An FLS evaluation occurs between two and six weeks post-fracture and the laboratory and imaging
workup is completed

•

Utilization of an electronic health record is critical for accurate data reporting, which will serve to document
the program’s success, and the need for future growth in clinical volume
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The FLS model is adaptable and may be adopted by any healthcare entity, such as academic health
systems, integrated delivery systems, independent practice associations, accountable care organizations,
large orthopaedic specialty groups, and patient-centered medical homes.1

Establishing a Fracture Liaison Service: An Orthopaedic Approach
KEY POINTS:1
• Bone health evaluations should be part of care pathways for fragility fractures in patients 50 years of age or older
• FLS is an established and proven method to achieve recommended standards of care for fragility fractures, including:
– Bone health evaluation
– Intervention for osteoporosis
– Secondary fracture prevention
• FLS includes all patients in a health system with a fragility fracture and provides them with the interventions to help prevent
avoidable fracture-related complications or readmissions
• Key personnel in an FLS include:
– A physician champion (e.g., orthopaedic surgeon)
– An FLS coordinator (e.g., an advanced practice provider)
– A nurse navigator

I

Activate change in your organization by implementing a coordinated care, multi-disciplinary
model to improve care and health outcomes for patients after a fracture

Reference: 1. Miller AN, Lake AF, Emory CL. Establishing a fracture liaison service: an orthopaedic approach. J Bone Joint Surg Am. 2015;97(8):675-681.
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!

Bone health evaluations should be incorporated into care pathways for fragility fractures in all patients who are ﬁfty
years of age or older.

!

A fracture liaison service (FLS) is an established and proven method to achieve recommended standards of care
for fragility fractures, including intervention for osteoporosis, secondary fracture prevention, and bone health
evaluation.

!

The FLS facilitates patient care by automatically including all patients with a fragility fracture within a health-care
system to provide them with the intervention that they need and to prevent avoidable fracture-related complications or readmissions.

!

An FLS functions with three key personnel: the FLS coordinator (usually an advanced practice provider), a physician
champion (usually an orthopaedic surgeon), and a nurse navigator.

Peer Review: This article was reviewed by the Editor-in-Chief and one Deputy Editor, and it underwent blinded review by two or more outside experts. The Deputy Editor
reviewed each revision of the article, and it underwent a ﬁnal review by the Editor-in-Chief prior to publication. Final corrections and clariﬁcations occurred during one or
more exchanges between the author(s) and copyeditors.

Osteoporosis is a major public health threat for an estimated
54 million Americans, or approximately 50% of men and women
ﬁfty years of age and older1. In the United States, “10.2 million
adults have osteoporosis and another 43.4 million have low bone
mass”—that is a quarter of the adult population of the country1.
Osteoporosis is the major cause of fragility fractures, deﬁned as
fractures from low-energy mechanisms that would not cause
fracture in healthy bone. Annually, osteoporosis leads to almost
9 million of these fractures worldwide2. As osteoporosis prevalence increases with age and our population continues to age, the
number of fragility fractures will likely continue to increase as
well.
Osteoporotic fragility fractures cause substantial pain and
severe disability, often leading to a reduced quality of life, and hip

and vertebral fractures are associated with decreased life expectancy3. Overall, 24% of patients with a hip fracture who are ﬁfty
years or older die within one year following the fracture4-6. In
addition to the direct effect on the patient, the economic costs of
fragility fractures are substantial. In 2005, osteoporosis-related
fractures were responsible for an estimated $19 billion in costs in
the United States. By 2025, experts predict that these costs will
rise to approximately $25.3 billion3,7.
Once a patient has sustained a vertebral fracture, the
subsequent risk of any fracture increases 200% and the risk of a
subsequent hip fracture increases 300%8. Patients who have had
any one fracture have an 86% increase in their risk for another
fracture9. With the severity of these implications, prevention of a
secondary fracture has become a primary focus from a patient
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TABLE I Costs and Beneﬁts of Fracture Liaison Service (FLS) Implementation
FLS Costs

FLS Beneﬁts

Salary and employee beneﬁts for FLS coordinator and
nurse navigator

Cost savings from a reduction in the number of secondary fractures

Ofﬁce space

Incremental increases in ofﬁce visits if current fee-for-service model used

Advertising costs

Ancillary income from laboratory, radiology, and pharmacy services

Educational materials for patients

Quality measures and reporting to avoid ﬁnancial penalty
Potential referrals from other practices and hospital systems

care and societal standpoint. Multiple programs have studied the
efﬁcacy of systems for the prevention of secondary fractures,
often referred to as a fracture liaison service (FLS)10. Speciﬁcally,
the FLS is a coordinated care model of multiple providers who
help guide the patient through osteoporosis management after a
fragility fracture to help prevent future fractures.
Programs for the Prevention of Secondary Fractures
An FLS is a special program designed to identify, investigate, and
initiate appropriate treatment for patients who are at high risk for
secondary fractures because of compromised bone health. A patient presenting with a fragility fracture is identiﬁed as having
compromised bone quality and being at risk for future fractures.
Through the FLS model of care, the patient is automatically recruited for the medically necessary evaluation of his or her risk for
a secondary fracture, is given treatment recommendations, and is
started on treatment as needed in order to improve bone quality
and strength to reduce the risk of another sentinel event (fracture).
Compared with other osteoporosis management models, such as
referral letters to primary care physicians or endocrinologists
following fracture, the FLS model yields higher rates of diagnosis
and treatment and less attrition in the postfracture phase of care11.
In addition, the FLS model is based on improved care coordination and communication about these patients, leading to success
at achieving the goal of secondary fracture prevention.
Prior to the implementation of programs for secondary
fracture prevention, the rate of evidence-based treatment for osteoporosis after a known fragility fracture had ranged from 2% to
25% around the world12. These numbers imply a low participation
of physicians in their patients’ secondary fracture prevention. In
many countries, national health systems and regional centers have
started to develop their own FLS-type systems, with a substantial
increase in postfracture treatment implementation10,13-37. In addition, with these programs attaining longevity, additional studies
have shown that they resulted in not only more treatment being
initiated but also an extended time of treatment adherence14,18-20,22,29.
Further review also demonstrated that these programs decreased
secondary fracture risk and even mortality over time19,27,36,38-42.
Importantly, with projected increases in fragility fractures and the
associated burden to the health-care systems, the FLS has also been
shown to be cost-effective in multiple studies13,27,33,42-53. Speciﬁcally,
these cost savings are attained not only through osteoporosis
management charges but also through reduced fracture rates
and increased quality-adjusted life years.

The International Osteoporosis Foundation, in 2013, published a landmark paper focused on increased implementation of
FLS programs for the prevention of secondary fractures around the
world12. This group created a Best Practice Framework for international implementation of FLS programs; the low participation of
physicians in their patients’ secondary fracture prevention was a
main focus of the report.
Road Map for Implementation
A clear road map is critical for the implementation of an FLS to
ensure that all parties share the same mission and vision for the
program. The core of the FLS program is built on a physician
champion, an FLS coordinator or practitioner, and a nurse
navigator. With a core of three individuals, a successful program
can be implemented and expanded as needed in the future.
We recommend that an orthopaedic surgeon serve as the
physician champion as previous studies have demonstrated less
success with an FLS core composed of primary care physicians,
rheumatologists, or endocrinologists11,54-59. There are several
reasons for this: (1) the orthopaedic surgeon is already engaged
with the patient and family through fracture treatment and is the
one who demonstrates a link between the fracture and fracturerelated disease state; (2) patients often do not return to their
primary physician until after a fracture has healed, leading to the
misconception that no further intervention is required; and (3)
ofﬁce visit time limitations of the primary care physician due to
required management of other medical comorbidities may lead
to a lack of prioritization of osteoporosis management and gaps
in postfracture treatment11,54-59.
The FLS program coordinator is typically an advanced
practice provider, such as a nurse practitioner or physician assistant, who has a speciﬁc interest in secondary fracture prevention10,40,60,61. This provider must have skills in multiple areas.
First, he or she must have the ability to engage patients and their
families in their treatment. Second, the provider needs a solid
knowledge base of current osteoporosis guidelines and treatment
algorithms. Finally, an FLS coordinator must have the skills to
develop relationships with other specialty services within the
institution for needs that extend beyond the scope of the practice,
such as treatment of secondary causes of osteoporosis, therapy for
gait stability and fall prevention, and nutritional needs of the
patient population. This practitioner should work closely with
the physician champion and is often co-located in the same ofﬁce
setting to facilitate patient compliance with appointments and to
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provide patient-centered care. However, this practitioner should
also practice independently to facilitate simultaneous care by
both providers54. The FLS coordinator may have an autonomous
clinic independent of the physician champion or may independently see patients in the physician’s clinic, depending on the
licensing of the advanced practice practitioner. The FLS coordinator should remain current with national quality measures and
guidelines and continuously update practice patterns on the basis
of national recommendations61-64.
Nursing support for the FLS coordinator is critical to ensure
that all eligible patients are being enrolled in the FLS program, and
to facilitate communication within the care team22,61,65-68. We
speciﬁcally recommend the use of a “nurse navigator” in this role
to assist with osteoporosis education, medication administration
and instruction, and prescription insurance veriﬁcations. A nurse
navigator is additionally utilized to identify patients appropriate
for FLS referral, including reviewing inpatient censuses, emergency department discharges, and outpatient referral patterns
(Fig. 1). The navigator may be the initial point of contact for the
FLS program, providing educational sessions that may include
handouts or videos for inpatients, as well as facilitating outpatient referrals and scheduling with the FLS. The nurse navigator should cultivate working relationships with services
outside orthopaedic surgery to ensure the capture of all patients who could beneﬁt from the FLS. Other services could
include neurosurgery, primary care, women’s health, hospital
medicine, and radiology, as these services can also identify and
manage patients with fragility fractures that do not require
orthopaedic services40.
Capturing all patients at risk for a secondary fracture is the
primary goal of the FLS, and the nurse navigator is key to this
mission. Robust information technology services help to ensure
all appropriate patients are identiﬁed for the FLS40,69. With the
use of the electronic health record, patients may be recognized as
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A N O R T H O PA E D I C A P P R O A C H

FLS candidates on the basis of diagnostic or procedure coding.
Additionally, the role of the FLS coordinator and nurse navigator
as educators of other medical services is of utmost importance in
improving referral patterns.
Justiﬁcation of an FLS with a practice or hospital administration is achieved by comparing the cost of program implementation with the cost savings of a reduction in secondary
fractures and an incremental increase in ofﬁce visits and associated ancillary services (Table I)44,49,70. The prevention of secondary
fractures has been proven to reduce cost to the health-care system
as a whole12,71,72.
We suggest that start-up expenses be funded by the hospital
administration as part of a quality initiative in association with a
musculoskeletal service line. A business plan can demonstrate cost
savings based on preventable readmissions for secondary fractures, and reportable measures such as readmission rates can
justify program implementation. The program later becomes part
of the departmental or service line budget to include volume
projections of ofﬁce visits and associated ancillary revenue directly
related to the FLS service (such as bone densitometry, anabolic or
antiresorptive medications, and laboratory studies). Capturing
data for quality reporting is essential to demonstrate compliance
with osteoporosis initiatives and to improve secondary fracture
prevention.
The typical ofﬁce setting includes two or three examination rooms. It is recommended that the ofﬁce location parallel
that of the physician champion to reinforce the care team for the
disease state and improve patient access and compliance. Billing
is currently separate from the global period of fracture care
because of the speciﬁc expertise of the FLS in a fee-for-service
model; however, transitions to value-based health systems will
likely change this practice. In the future, FLS care will likely be
considered the standard of care and, instead, ﬁnancial penalties
may be issued to institutions that fail to demonstrate compliance
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Fig. 1

Algorithm for patient referral and recruitment to a fracture liaison service (FLS). PCP = primary care practitioner, and FX = fracture.
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with postfracture osteoporosis treatment. We recommend separating the FLS in the electronic health record to improve reporting capabilities of claims data and patient outcomes.
Additionally, specialty-built, osteoporosis-speciﬁc templates and
order sets help to capture data relating to patients’ fragility
fracture risk.
Laboratory and radiology facilities should ideally be available at the same location, again to increase patient access and
compliance. A standardized order set for laboratory tests in the
electronic health record utilizing best-practice guidelines also
ensures cost-effective ordering. Imaging capabilities should include radiographs and bone densitometry. Bone densitometry is
often required by insurance carriers before pharmacologic treatment can be initiated, even if the patient has a known fragility
fracture with poor bone quality40,62. A mobile densitometry unit
should be considered for an FLS to improve utilization and
consistency from one practice to another in a larger community.
In addition, in accordance with the International Society for
Clinical Densitometry guidelines, technicians should be speciﬁcally certiﬁed to increase accuracy73.
Initial implementation of an FLS requires local and community awareness for its success. Local and regional press releases,
local news segments, webinars, and presentations at local and regional meetings are ways in which the surrounding community can
be alerted to a new program. Internal awareness is also critical and is
accomplished by hospital-wide announcements, utilization of the
physician champion and FLS coordinator at departmental meetings
and conferences, and staff and nursing education by the nurse
navigator to discuss the relevance of the FLS to various patient
populations served by the health system. These encounters also
develop a network for referrals for patients with additional needs
that extend beyond the scope of fragility fracture management.
A stepwise approach to FLS network development is recommended. Networking should start with referrals within orthopaedic surgery, eventually expanding to other departments.
Afﬁliations with other services, such as rehabilitation, pain management, women’s health, rheumatology, and long-term-care facilities are necessary to ensure that patients receive a comprehensive
treatment plan. External referrals help small community practices
to meet national quality measures without having the volume of
patients to sustain an independent FLS. Marketing and social media
are also important; advertising in a selection of women’s health
community magazines, participation in local health fairs, or site
visits to senior living centers can be cost-effective ways to introduce
an FLS.
We recommend starting with secondary fracture prevention
for several reasons: (1) a deﬁned patient population can be captured on the basis of billing and claims data so that compliance and
program success can be tracked, (2) the population with an existing fragility fracture is at highest risk for secondary fracture9,74-81,
and (3) a majority of fragility fractures are managed by orthopaedic
surgeons62,66,82. Establishing common goals among the physician
champion, FLS coordinator, nurse navigator, referring providers,
and administrative stakeholders is necessary to ensure that all
participants share the same vision prior to the implementation of
an FLS10.

E S TA B L I S H I N G A F R A C T U R E L I A I S O N S E R V I C E :
A N O R T H O PA E D I C A P P R O A C H

A brand new program may have success with a focused
FLS implementation for patients with low-energy hip fractures.
After verifying the accuracy of the referral process and data reporting, the program can then be expanded to include all lowenergy fractures in patients who are more than forty-nine years
old66,67,83. Data reporting is essential and should include the
number of referrals made compared with the number of eligible
patients, appointment no-show rate, treatment compliance, and
rates of secondary fracture and mortality9,69,74,76-81,84,85. This information can help inform reassessment of FLS resources and
anticipate future needs of the program.
Patient Workﬂow
The FLS algorithm starts with the identiﬁcation of a patient with
a fragility fracture in the emergency department or during
hospitalization by the FLS coordinator or nurse navigator (Fig.
1). We currently include all patients over forty-nine years of age
who have sustained a fragility fracture in our referral population68. A referral is placed for outpatient bone health evaluation,
satisfying national quality reporting measures, and preliminary
education is provided while the patient is in the hospital if the
patient is admitted. Education may include handouts or pamphlets, direct communication from the nurse navigator or FLS
coordinator, or other educational materials such as computerbased learning or videos. If the patient is not admitted, this
education is completed in the outpatient setting as follows. At
the two-week follow-up visit with the orthopaedic provider, FLS
referral is conﬁrmed and the orthopaedic provider emphasizes
the importance of FLS referral, discussing the risk of a subsequent fracture9,69,74,76-81. This not only alerts the patient and family
to the importance of the FLS referral but also helps them to
understand the consequences of avoiding intervention. FLS
evaluation occurs between two and six weeks after the fracture,
and the laboratory and imaging workup is completed. In the
current fee-for-service model, the initial workup is usually performed in the outpatient setting; however, a changing healthcare landscape with implementation of bundled payments and
value-based care around a disease state may make this distinction irrelevant.
Utilization of an electronic health record is critical for
accurate data reporting40,69. An electronic health record should
provide robust data including the International Classiﬁcation of
Diseases, Ninth Revision (ICD-9) or ICD-10 code, compliance
with ancillary testing such as bone densitometry, and compliance with medication. Patient lists generated by residents, advanced practice practitioners, nursing staff, or the hospital
census can be used to identify FLS candidates. We created our
FLS as a separate department in the electronic health record with
a unique order for “Ambulatory Referral to Orthopaedic Osteoporosis Clinic” so that data speciﬁc to the FLS are more easily
obtained. This also enables our providers to generate a unique
patient list, thus satisfying one of the Centers for Medicare &
Medicaid Services (CMS) Stage-2 Meaningful Use measures and
demonstrating compliance with national quality measures62-64.
Documentation of program success is necessary for
justiﬁcation of the existing FLS and to determine the need for
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future growth in clinical volume. We implemented our program with one to two clinics per week and anticipated a rampup period of three months. Initial clinics were run concurrently
with an orthopaedic traumatologist, one of the physician
champions of our program, as an active physician champion is
key to the success of the FLS. The FLS coordinator then spent
additional time during the week for direct communication with
internal practices, education of various services in our health
system, and communication with regional referral networks. At
the two to three-month period, volume expanded such that we
made FLS clinics available four days a week, with one day
preserved for continued development of the FLS. At one year
after implementation, an additional full-time-equivalent position is often required for most hospitals treating >500 fractures per year.
Current Health System Models
Medical systems emphasize value-based care, speciﬁcally weighing
quality over quantity, focusing on evidence-based best practices,
and measuring results and outcomes. The FLS is a value-based
model of care for patients after a fragility fracture; it is adaptable
to any type of health-care system, improves patient outcomes, and
decreases complications and readmissions related to secondary
fractures. The FLS model can be adopted in any health-care
structure, including academic health systems, integrated delivery
systems, independent practice associations, accountable care
organizations, large orthopaedic specialty groups, and patientcentered medical homes.
Although the face of each health-care model is different, all
are looking to the challenges of innovative care and continuous
improvement as providers attempt to reform our health-care
industry. To this point, provider performance on postfracture
quality measures has been low, despite the increased emphasis on
these quality measures by the National Committee for Quality
Assurance and CMS86. Reducing fragmentation in health care
by improving coordination and communication is necessary to
appropriately manage these patients. The FLS model provides a
centralized source and tools for management with early identiﬁcation of patients with a fragility fracture who, by deﬁnition,
are at risk for a secondary fracture. The FLS then provides a
framework for investigation and initiation of appropriate treatment. This is a model of patient-centered care with examples of
coordinated care and improved communication pathways between the patient and the health-care team86-88. In the currently
available health system models worldwide, the FLS can help to
improve performance on quality measures and readmissions
related to secondary fractures.
Adding Value Through System-Wide Performance
Similar to other prevention programs for costly chronic diseases
such as diabetes, heart disease, and stroke, the FLS program can
effectively be used in patient identiﬁcation, timely investigation,
and appropriate initiation of treatment to improve bone quality
and strength in order to reduce future fractures and thus future
health-care costs. The FLS model provides a platform for taking
advantage of both current and predicted changes in health-care
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reform72. Groups implementing an FLS can also access benchmarking capabilities to document both attainment of the standard of care and improved value in care71,72. Current quality
measures to evaluate inpatient comorbidities and complications,
value-based care, and readmission rates have up to a 2% negative
impact on Medicare reimbursement72. As health-care reform
continues to evolve, potentially avoidable readmissions and
hospital-acquired conditions can impart up to an 11% ﬁnancial
penalty by 2017. Therefore, meeting quality measures for patients
with a fracture who are ﬁfty years of age or older will be critical to
avoid a ﬁnancial penalty. The FLS model can help health-care
organizations during this transition from volume payment to
quality payment.
Current reimbursement models are fee-for-service-based
and not necessarily linked to quality of care as a whole. Providers
are reimbursed the same for procedures, regardless of the quality
of care provided or patient outcomes. As the system moves to
value-based or quality-based payments, the paradigm shifts to
reimbursement based on standards of care and patient outcomes.
For a health-care system to beneﬁt from these new incentives,
quality-care programs and proof of improved patient outcomes
will be necessary. The FLS model of care is an example of a
program that can improve outcomes in the management of patients with a fragility fracture and decrease the rates of secondary
fractures. Performance is demonstrated by improved patient
outcomes as well as clinical documentation in registries that
satisfy the requirements of reporting initiatives.
Overview
Fragility fracture care encompasses more than an operation to
stabilize a broken bone. It requires active disease management
for the underlying cause of the fracture: osteoporosis. Most
health-care providers fail to provide a thorough evaluation and
subsequent treatment plan for this underlying disease state,
and this lack of follow-through may have economic consequences in the future. The FLS model provides a comprehensive approach not only to identify patients at risk for secondary
fracture but also to enact evidence-based interventions to
prevent subsequent fractures. The FLS requires collaborative
effort from providers, nursing staff, and administration to be
successful, with the uniﬁed goal of preventing secondary fragility fractures in patients ﬁfty years or older. Bone health
evaluations should be incorporated into care pathways for
fragility fractures in all patients ﬁfty years or older, and an FLS
is an established and proven method to achieve this recommended standard of care. n

Anna N. Miller, MD
Anne F. Lake, DNP
Cynthia L. Emory, MD
Department of Orthopaedic Surgery,
Wake Forest School of Medicine,
Medical Center Boulevard,
Winston-Salem, NC 27157-1070.
E-mail address for A.N. Miller: anmiller@wakehealth.edu

Not for distribution. Personal Use Only.

680
TH E JO U R NA L O F BON E & JOI NT SU RG E RY J B J S . ORG
V O LU M E 97-A N U M B E R 8 A P R I L 15, 2 015
d

d

d

E S TA B L I S H I N G A F R A C T U R E L I A I S O N S E R V I C E :
A N O R T H O PA E D I C A P P R O A C H

References
1. National Osteoporosis Foundation. 54 million Americans affected by osteoporosis and low bone mass. 2014 June 2. http://nof.org/news/2948%5D. Accessed
2014 Aug 2.
2. Johnell O, Kanis JA. An estimate of the worldwide prevalence and disability associated with osteoporotic fractures. Osteoporos Int. 2006 Dec;17(12):1726-33.
Epub 2006 Sep 16.
3. Autier P, Haentjens P, Bentin J, Baillon JM, Grivegnée AR, Closon MC, Boonen S;
Belgian Hip Fracture Study Group. Costs induced by hip fractures: a prospective
controlled study in Belgium. Osteoporos Int. 2000;11(5):373-80. Epub 2000 Jul 27.
4. Cooper C, Atkinson EJ, Jacobsen SJ, O’Fallon WM, Melton LJ 3rd. Populationbased study of survival after osteoporotic fractures. Am J Epidemiol. 1993 May
1;137(9):1001-5. Epub 1993 May 1.
5. Leibson CL, Tosteson AN, Gabriel SE, Ransom JE, Melton LJ. Mortality, disability,
and nursing home use for persons with and without hip fracture: a population-based
study. J Am Geriatr Soc. 2002 Oct;50(10):1644-50. Epub 2002 Oct 9.
6. Magaziner J, Lydick E, Hawkes W, Fox KM, Zimmerman SI, Epstein RS, Hebel JR.
Excess mortality attributable to hip fracture in white women aged 70 years and older.
Am J Public Health. 1997 Oct;87(10):1630-6. Epub 1997 Nov 14.
7. Burge R, Dawson-Hughes B, Solomon DH, Wong JB, King A, Tosteson A. Incidence and economic burden of osteoporosis-related fractures in the United States,
2005-2025. J Bone Miner Res. 2007 Mar;22(3):465-75. Epub 2006 Dec 6.
8. Black DM, Arden NK, Palermo L, Pearson J, Cummings SR; Study of Osteoporotic
Fractures Research Group. Prevalent vertebral deformities predict hip fractures and
new vertebral deformities but not wrist fractures. J Bone Miner Res. 1999 May;
14(5):821-8. Epub 1999 May 13.
9. Kanis JA, Johnell O, De Laet C, Johansson H, Oden A, Delmas P, Eisman J,
Fujiwara S, Garnero P, Kroger H, McCloskey EV, Mellstrom D, Melton LJ, Pols H,
Reeve J, Silman A, Tenenhouse A. A meta-analysis of previous fracture and subsequent fracture risk. Bone. 2004 Aug;35(2):375-82. Epub 2004 Jul 23.
10. McLellan AR, Gallacher SJ, Fraser M, McQuillian C. The fracture liaison service:
success of a program for the evaluation and management of patients with osteoporotic fracture. Osteoporos Int. 2003 Dec;14(12):1028-34. Epub 2003 Nov 5.
11. Kaufman JD, Bolander ME, Bunta AD, Edwards BJ, Fitzpatrick LA, Simonelli C.
Barriers and solutions to osteoporosis care in patients with a hip fracture. J Bone
Joint Surg Am. 2003 Sep;85(9):1837-43. Epub 2003 Sep 5.
12. Akesson K, Marsh D, Mitchell PJ, McLellan AR, Stenmark J, Pierroz DD, Kyer C,
Cooper C; IOF Fracture Working Group. Capture the Fracture: a Best Practice
Framework and global campaign to break the fragility fracture cycle. Osteoporos Int.
2013 Aug;24(8):2135-52. Epub 2013 Apr 16.
13. Ahmed M, Durcan L, O’Beirne J, Quinlan J, Pillay I. Fracture liaison service in a
non-regional orthopaedic clinic—a cost-effective service. Ir Med J. 2012 Jan;105
(1):24: 26-7. Epub 2012 Mar 9.
14. Boudou L, Gerbay B, Chopin F, Ollagnier E, Collet P, Thomas T. Management of
osteoporosis in fracture liaison service associated with long-term adherence to
treatment. Osteoporos Int. 2011 Jul;22(7):2099-106. Epub 2011 Apr 29.
15. Chakravarthy J, Ali A, Iyengar S, Porter K. Secondary prevention of fragility
fractures by orthopaedic teams in the UK: a national survey. Int J Clin Pract. 2008
Mar;62(3):382-7. Epub 2008 Jan 8.
16. Chandran M, Akesson K. Secondary fracture prevention: plucking the low
hanging fruit. Ann Acad Med Singapore. 2013 Oct;42(10):541-4. Epub 2013
Nov 21.
17. Chandran M, Tan MZ, Cheen M, Tan SB, Leong M, Lau TC. Secondary prevention
of osteoporotic fractures—an “OPTIMAL” model of care from Singapore. Osteoporos
Int. 2013 Nov;24(11):2809-17. Epub 2013 Apr 25.
18. Dehamchia-Rehailia N, Ursu D, Henry-Desailly I, Fardellone P, Paccou J. Secondary prevention of osteoporotic fractures: evaluation of the Amiens University
Hospital’s fracture liaison service between January 2010 and December 2011.
Osteoporos Int. 2014 Oct;25(10):2409-16. Epub 2014 Jul 1.
19. Eekman DA, van Helden SH, Huisman AM, Verhaar HJ, Bultink IE, Geusens PP,
Lips P, Lems WF. Optimizing fracture prevention: the fracture liaison service, an
observational study. Osteoporos Int. 2014 Feb;25(2):701-9. Epub 2013 Sep 13.
20. Ganda K, Schaffer A, Pearson S, Seibel MJ. Compliance and persistence to oral
bisphosphonate therapy following initiation within a secondary fracture prevention
program: a randomised controlled trial of specialist vs. non-specialist management.
Osteoporos Int. 2014 Apr;25(4):1345-55. Epub 2014 Jan 21.
21. Goodwin SJ, Walker ND. Improving prescribing of antiosteoporosis discharge
medication in fractured neck of femur patients: a completed audit cycle. Scott Med J.
2011 Feb;56(1):2-4. Epub 2011 Apr 26.
22. Harrington JT, Lease J. Osteoporosis disease management for fragility fracture
patients: new understandings based on three years’ experience with an osteoporosis care service. Arthritis Rheum. 2007 Dec 15;57(8):1502-6. Epub 2007 Dec 1.
23. Huntjens KM, van Geel TA, Blonk MC, Hegeman JH, van der Elst M, Willems P,
Geusens PP, Winkens B, Brink P, van Helden SH. Implementation of osteoporosis
guidelines: a survey of ﬁve large fracture liaison services in the Netherlands. Osteoporos Int. 2011 Jul;22(7):2129-35. Epub 2010 Nov 4.

24. Inderjeeth CA, Glennon DA, Poland KE, Ingram KV, Prince RL, Van VR, Holman
CD. A multimodal intervention to improve fragility fracture management in patients
presenting to emergency departments. Med J Aust. 2010 Aug 2;193(3):149-53.
Epub 2010 Aug 4.
25. Kurup HV, Andrew JG. Secondary prevention of osteoporosis after Colles fracture: Current practice. Joint Bone Spine. 2008 Jan;75(1):50-2. Epub 2007 Aug 31.
26. Mitchell PJ. Fracture liaison services in the United Kingdom. Curr Osteoporos
Rep. 2013 Dec;11(4):377-84. Epub 2013 Sep 13.
27. Mitchell PJ, Chem C. Secondary prevention and estimation of fracture risk. Best
Pract Res Clin Rheumatol. 2013 Dec;27(6):789-803. Epub 2013 Dec 6.
28. Murray AW, McQuillan C, Kennon B, Gallacher SJ. Osteoporosis risk assessment and treatment intervention after hip or shoulder fracture. A comparison of two
centres in the United Kingdom. Injury. 2005 Sep;36(9):1080-4. Epub 2005 Jul 30.
29. Ojeda-Bruno S, Naranjo A, Francisco-Hernández F, Erausquin C, Rúa-Figueroa I,
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