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Foreword
Each year almost 4,000 older New Zealanders break a hip. The burden imposed by these fractures is severe for those who suffer
them, for their families and for the national economy. Half of all hip fracture sufferers will require long-term care, and a quarter
will suffer early death. In terms of the financial cost to the national healthcare system, in excess of $100 million per year is spent
on hip fracture care alone. When all fractures caused by osteoporosis – sometimes called ‘fragility fractures’ – are taken into
account, the total direct cost is $330 million per year. Left unchecked as New Zealand’s one million baby boomers retire and age,
this situation will only become worse.
In 2012, in response to this growing epidemic of fragility fractures, Osteoporosis New Zealand published BoneCare 2020 which
made the case for a systematic approach in New Zealand to hip fracture care and prevention. Four key objectives were identified:
• 		Objective 1: Improve outcomes and quality of care after hip fractures by delivering Australian and New Zealand professional
standards of care monitored by a new NZ National Hip Fracture Registry.
• 		Objective 2: Respond to the first fracture to prevent the second through universal access to Fracture Liaison Services in every
District Health Board in New Zealand.
• 		Objective 3: General Practitioners to stratify fracture risk within their practice population using fracture risk assessment tools
supported by local access to axial bone densitometry.
• 		Objective 4: Consistent delivery of public health messages on preserving physical activity, healthy lifestyles and reducing
environmental hazards.
Since publication of BoneCare 2020 two years ago, a collaborative implementation strategy has been undertaken by Osteoporosis
NZ, the Ministry of Health, the Health Quality & Safety Commission NZ, the Australian and New Zealand Hip Fracture Registry,
the NZ Orthopaedic Association, Regional District Health Board (DHB) Alliances, and many clinicians and administrators within
the DHBs.
As of November 2014, significant progress has been made towards establishment of the NZ Hip Fracture Registry. The Registry
IT platform will soon undergo testing in the Northern Region DHBs to support roll-out of recently published trans-Tasman acute
hip fracture care guidelines.
By August 2014, six DHBs had adopted Fracture Liaison Services (FLS). Because half of all hip fracture patients have broken a
different bone before breaking a hip, it is essential to ensure that all fragility fracture patients aged 50 years and over receive
‘best practice’ secondary preventive care. FLS have been shown in Australia, Asia, Europe, North America and Latin America to
dramatically improve secondary fracture prevention. This is achieved through routine osteoporosis assessment and management,
plus practical interventions to reduce risks of repeat falls.
Osteoporosis NZ has published this FLS Resource Pack to support clinicians and administrators in the DHBs that are yet to
implement FLS. The Pack provides a distillation of current global experience of FLS, and includes practical resources such as a
comprehensive, fully-referenced, business plan template. A section on the International Osteoporosis Foundation’s (IOF) ‘Capture
the Fracture Campaign’ summarises globally-relevant standards developed as a component of the IOF Best Practice Framework.
A common view is shared by Osteoporosis NZ, IOF and related organisations throughout the world that are focused on osteoporosis
and fragility fracture prevention. Implementation of FLS is the most important thing that can be done to reduce the incidence
of hip fractures, both in New Zealand and elsewhere. Currently, around half of New Zealand’s older people will receive care
under FLS programmes if they present at hospital with what proves to be a fragility fracture. Effective collaboration between all
stakeholders – locally and nationally – will ensure that all fragility fracture patients in our country benefit from ‘best practice’
secondary preventive care.
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Executive summary
The burden of fragility fractures on patients and health services in New Zealand
In October 2014, the population of New Zealand was 4.5 million1. During the 20th Century, life expectancy at birth increased by
about 20 years2, reaching 83 years for females and 79.3 years for males by 2010-123. This trend is set to continue into the future;
by the late 2050s, one in four New Zealanders will be aged 65 years and over4. During the next five decades, the proportion of
the population aged 85 years and over is set to grow at least three-fold, from 72,500 people in March 20115 to between 250,000
and 420,000 by 20616. This ongoing shift in the demographic composition of the New Zealand population will fuel an increasing
burden of chronic disease among the elderly.
Osteoporosis is the most common chronic bone disease affecting both women and men7. The clinical manifestation of this disease
is a fragility fracture, which occur primarily at the hip, spine, wrist, humerus or pelvis. The incidence of hip fracture in New Zealand
was estimated to be 3,803 cases per year in 2007, at a cost of NZ$105 million8. Given that hip fractures represent up to 20% of
all fragility fractures that come to clinical attention9, approximately 19,000 fragility fracture presentations to urgent care services
occur in New Zealand every year. The annual incidence of hip fractures in women aged 60 years and over in 1991 was 1,83010
which had risen to 2,639 by 20078, an increase of 44%. All too often, hip fracture represents the final destination of a thirty year
journey fuelled by decreasing bone strength and increasing falls risk11.

The rationale for secondary fracture prevention
Several studies have evaluated future fracture risk associated with the occurrence of fractures at various skeletal sites12, 13; a prior
fracture at any site is associated with a doubling of future fracture risk. Secondary fractures appear to occur rapidly after incident
fracture14. The Glasgow Fracture Liaison Service established that 80% of re-fractures occur during the first year post-index
fracture, with 50% of re-fractures having occurred during the first 6-8 months, dependent on whether the incident fracture
was hip (6 months) or non-hip (8 months)15. Long-term follow-up from the Dubbo Study in Australia demonstrated that fragility
fracture patients are at increased risk of subsequent fracture for up to 10 years after the incident fracture16.
In 1980, US investigators reported that more than 50% of patients presenting with hip fractures had experienced prior fractures17.
More recent studies from Australia18, Scotland19 and the USA20 consistently found similar results. The Australian group coined
the term ‘signal’ fracture18 to illustrate the opportunity presented by prior fragility fractures to trigger secondary preventative
assessment and intervention, which has also been advocated by a UK consensus group21. Approximately 50% of all hip fracture
cases come from the 16% of the post-menopausal female population with a history of fracture22, 23. Secondary fracture prevention,
therefore, presents an opportunity to intervene in about half of all future hip fracture sufferers by targeting one sixth of the
population for assessment.
During the last two decades, a broad range of therapeutic interventions have been assessed in large-scale randomised clinical
trials that have demonstrated consistent fracture reduction efficacy. The pharmacological agents licensed for the treatment
of osteoporosis in New Zealand have been shown to reduce the incidence of fractures by 30-70%24-32, dependent upon the
particular agent and site of fracture. Fracture reduction efficacy of 50% has been observed for patients with a history of multiple
fractures33. An emerging body of evidence suggests that osteoporosis treatment is associated with reduced mortality29, 34-37.
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Current management gap and barriers to secondary fracture prevention in practice
Two audits have been conducted in New Zealand to assess post-fracture osteoporosis care delivered by orthopaedic surgeons. The
first study, published in 2005, was part of a multi-national survey of osteoporotic fracture management38, 39. The 70% response
rate of New Zealand orthopaedic surgeons to the survey was the highest of any national group. Key findings included:
• The majority of New Zealand orthopaedic surgeons felt they lacked formal training in osteoporosis treatment.
• Less than 25% of fragility fracture patients would routinely be referred for a bone density test after fracture.
• More than 80% of surgeons would not prescribe osteoporosis medication.
The second subsequent multi-centre audit evaluated osteoporosis intervention by 8 New Zealand orthopaedic units for patients
admitted to hospital with fragility fractures40, 41. Notably, only 23% of fracture patients were taking some form of osteoporosis
treatment on admission. Amongst the 77% of patients that were not taking osteoporosis medication on admission, less than 3%
had a bone density scan organised in response to their new fracture. Twelve percent of patients were initiated on treatment, of
which the majority was started by a visiting orthogeriatric service which was available at 2 of the hospitals. Practically all of the
patients initiated on treatment were hip fracture sufferers. This study highlights a near universal secondary prevention care gap
for patients with non-hip fragility fractures. In the absence of an orthogeriatric service, the care gap is extended to hip fracture
patients. Establishment of orthogeriatrics services has resulted in dramatic improvements in post-hip fracture osteoporosis
treatment at hospitals in Christchurch42, 43 and Auckland44, 45.
A study of patients admitted to Waitemata District Health Board (WDHB) in 2006-7 described standards of osteoporosis care for
patients aged 65 years and over with a primary or secondary diagnosis of vertebral fracture46. Overall, 33% of patients received
optimal treatment to reduce future fracture risk.
Given that the rationale for secondary preventive care appears to be so compelling, why is it not happening? Several surveys have
been conducted amongst orthopaedic surgeons and GPs in the UK to explore the reasons for the lack of integrated care47-49. One
survey asked orthopaedic surgeons and GPs about their routine clinical practice regarding investigation of osteoporosis following
a low trauma Colles fracture47. Respondents recognised that fragility fracture patients should be investigated for osteoporosis
(81% of orthopaedic surgeons, 96% of GPs). However, the majority of orthopaedic surgeons (56%) would discharge the patient
without investigating for osteoporosis. The majority of GPs would take no action (45%) or would instigate investigations only if
prompted to do so by the orthopaedic surgeon (19%). Only 7% of orthopaedic surgeons and 32% of GPs would assess and/or
start treatment themselves. The findings of the multi-centre audit in New Zealand suggest a similar ‘disconnect’ is occurring in
our medical practice.

Fracture Liaison Services: a systematic approach to secondary fracture prevention
A growing number of professional organisations38, 50-53, patient societies22, 54-58 and policymakers59-68 throughout the world have
recognised the need for systematic approaches to secondary fracture prevention. A number of expressions have been adopted to
describe exemplar service models, including ‘Fracture Liaison Services’ in Europe69-78 and Australia79-83, ‘Co-ordinator Programs’ in
Canada84-87 and ‘Care Manager Programs’ in the United States88-90. Regardless of the terminology, all of these service models deliver
high quality secondary preventive care through identification, investigation and intervention for fragility fracture sufferers, with
the aim of preventing future fractures. The common component of all successful Fracture Liaison Services (FLS) is appointment
of personnel dedicated to delivering secondary preventive care. FLS have been shown to consistently outperform other service
configurations19.
A prospective observational study from Southern California reported a 37% reduction in expected hip fracture rates over 3 years
following the implementation of a systematic approach to primary and secondary fracture prevention in 11 hospitals serving a
population of 3.1 million people91. Reports from FLS throughout the world74, 81, 92 have shown similar encouraging impacts on
secondary fracture incidence. Critically, health economic evaluations from FLS based in Australia93, Canada94, the UK60, 95 and the
United States91 have consistently reported favourable findings.
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Implementation of Fracture Liaison Services in New Zealand
In December 2012, Osteoporosis New Zealand published BoneCare 202058, which made the case for implementation of a
systematic approach to hip fracture care and prevention for New Zealand. Key components of the strategy included establishment
of a NZ Hip Fracture Registry96, to enable nationwide benchmarking of Australian and New Zealand professional standards of
acute hip fracture care97, and implementation of FLS in all District Health Boards (DHBs) to reliably deliver secondary fracture
prevention.
BoneCare 2020 invited all relevant professional organisations, policy groups and private sector partners to join a National Fragility
Fracture Alliance to implement this strategy. In this regard, many organisations have worked together in a spirit of collaboration
to play a role in supporting implementation, including the Ministry of Health, the Health Quality and Safety Commission New
Zealand, the Australian and New Zealand Hip Fracture Registry, the 4 regional DHB Alliances, and many clinical and administrative
staff from the DHBs98.
In Q4-2014, the NZ Hip Fracture Registry will be tested in an evaluation project within the 4 Northern Region DHBs. With regards
to FLS implementation, as of August 201498:
• 6 DHBs had some form of FLS operating (albeit some at an early stage).
• The combined population of these DHBs is 2,271,708 people (over half New Zealand’s population).
• The 6 DHBs that have an FLS account for approximately 282,500 people over the age of 65 (44% of the total population over 65).
• The 6 DHBs will continue to implement and monitor their FLS during 2014-15. The remaining 14 DHBs will also be implementing
their FLS during 2014-15.
The purpose of this Resource Pack is to provide practical support to those DHBs that are in the process of developing FLS for their
populations during 2014-15. Osteoporosis New Zealand is in complete accord with the International Osteoporosis Foundation
(IOF) on this subject:

‘IOF believes this is the single most important thing that can
be done to directly improve patient care and reduce spiralling
fracture related healthcare costs worldwide.’57
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1. The rationale for secondary fracture prevention
1.1 The ageing population
In October 2014, the population of New Zealand was 4.5 million1. During the 20th Century, life expectancy at birth increased by
about 20 years2, reaching 83 years for females and 79.3 years for males by 2010-123. In 2012, New Zealanders’ life expectancy
ranked 20th for females and 8th for males amongst 34 OECD countries99. New Zealand’s population is projected to increase to
more than 5.7 million by 20616. In 2009, 13% of the population was ≥65 years of age, a figure which is predicted to rise to 25%
by 2061. During the next five decades, the proportion of the population aged ≥85 years is set to grow at least three-fold, from
72,500 people in March 20115 to between 250,000 and 420,000 by 20616.

1.2 Fracture as a predictor of future fracture risk
Osteoporosis is a chronic disease which is manifested in the form of fragility fractures. An illustration of the consequences of
unchecked osteoporosis amongst ageing patients is provided in figure 1. As with other chronic diseases such as hypertension or
hyperlipidaemia, osteoporosis sufferers experience an asymptomatic disease phase prior to occurrence of end-organ damage.
Fragility fractures usually result from a fall in older patients who have compromised bone strength.

‘Hip fracture is all too often the final destination of a thirty
year journey fuelled by decreasing bone strength and
increasing falls risk.’11
Morbidity
Hip fracture

Excess
morbidity
associated
with fracture
event

Fragility fractures: wrist,
humerus, pelvis, vertebrae

Morbidity
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Figure 1. Fracture and quality of life during the life span of a patient with osteoporosis

The incidence of hip fracture in New Zealand was estimated to be 3,803 cases per year in 2007, at a cost of NZ$105 million8.
Given that hip fractures represent up to 20% of all fragility fractures that come to clinical attention9, approximately 19,000
fragility fracture presentations to urgent care services occur in New Zealand every year. The annual incidence of hip fractures in
women aged 60 years and over in 1991 was 1,83010 which had risen to 2,639 by 20078, an increase of 44%.
A recent study from New Zealand100 reported that the age adjusted incidence of hip fracture is levelling-off or declining. Studies
from other comparably developed countries have identified similar trends in Australia101-103, Europe104-109 and North America110, 111.
The proposed reasons for this change include increased osteoporosis screening and pharmacotherapy, healthy birth cohort effect,
healthy migrant effect and the protective effect of greater body weight. Whilst the observed reduction in age-adjusted incidence of
hip fracture is very welcome, there is no room for complacency. In 2007, the total direct cost of osteoporosis in New Zealand was
estimated to be NZ$330 million per year8, 112. As New Zealand’s 1 million baby boomers began to retire in 2011113, hip fractures will
continue to exert a tremendous burden on older New Zealanders and the New Zealand healthcare system.
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The central challenge facing policymakers and healthcare professionals is how to maximise the impact of interventions that reduce
the incidence of fragility fractures. In this regard, the nature of the progression of the osteoporosis disease state provides a significant
opportunity to optimally target resources. Almost three decades ago US investigators found that more than half of patients presenting
with hip fractures had experienced prior fractures17. More recent studies from Australia18, Scotland19 and the USA20 consistently found
similar results. A prior history of fracture events occurred amongst 40% to 52% of hip fracture patients that presented to the 6
centres involved in the Scottish study. As is evident from figure 2, 45% of hip fracture patients had experienced ≥1 fracture after the
age of 50 years, 18% had suffered ≥2 prior fractures and 7% had suffered ≥3 prior fractures.

Figure 2. Prior non-vertebral and clinical vertebral fractures after age 50 amongst hip fracture patients19
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Adapted from McLellan et al. Effectiveness of Strategies for the Secondary Prevention of Osteoporotic Fractures in Scotland. CEPS: 99/03

Several studies have evaluated future fracture risk associated with fractures at various skeletal sites. Two meta-analyses12, 13 found
that a prior fracture at any site is associated with a doubling of future fracture risk; subsequent fracture risk amongst males
may be higher14, 16, 114. Secondary fractures appear to occur rapidly after incident fracture14. The Glasgow Fracture Liaison Service
established that 80% of re-fractures occur during the first year post-index fracture with 50% of re-fractures having occurred
during the first 6-8 months; dependent on whether the incident fracture was hip (6 months) or non-hip (8 months)15. Long-term
follow-up from the Dubbo Study in Australia demonstrated that fragility fracture patients are at increased risk of subsequent
fracture for up to 10 years after the incident fracture16.
The Australian group coined the term ‘signal’ fracture18 to illustrate the opportunity presented by the prior fragility fracture to
have implemented secondary preventive care immediately after the prior fracture occurred, with the aim of reducing subsequent
hip fracture risk. Clearly, each of these prior signal fractures could and should have served as a trigger for secondary preventive
assessment and intervention where appropriate21. The Scottish audit19 also found that 34% of patients with a wrist fracture and
50% of patients with vertebral fracture had a history of prior non-vertebral and/or clinical vertebral fracture.
The majority of non-vertebral fragility fractures are the result of a fall. Falls are highly prevalent amongst older people; 30%
aged 65 years or over who live in the community fall each year, increasing to 45% in those aged 80 or above115. A 2005 review
summarised the literature on falls epidemiology, risk factors, clinical assessment and interventions to prevent falls116. Up to 10% of
falls result in serious injury of which 5% are fractures. Accordingly, the majority of fracture patients have fallen, whilst the minority
of fallers suffer a fracture. This relationship underpins the recommendations in the Australian and New Zealand Society for
Geriatric Medicine guidance on orthogeriatric care117, and consensus guidance from the UK50 and United States118, that patients
presenting with fragility fractures require an integrated assessment of osteoporosis and falls risk.

7

Fracture Liaison Services Resource Pack
1.3 A systematic approach to secondary fracture prevention
A major study of the epidemiology of fragility fracture from Australia provides valuable insights on the proportion of people that
have suffered fractures during later life119. The Australian BoneCare Study evaluated more than 88,000 women aged over 60 years
from 927 primary care physicians’ lists. Of 69,358 patient surveys returned, 57,088 reported the presence of a postmenopausal
fracture or risk factors. Twenty nine percent of these women reported a fracture history; 66% reported one fracture, 22% reported
2 fractures and 12% reported 3 - 14 fractures. This study suggests that approximately 1 in 10 Australian women over 60 years of
age have suffered at least two fractures. These data provide an indication of the likely prevalence of fragility fracture to be found in
the New Zealand population.
The population at risk of suffering fragility fractures can be stratified in terms of future fracture risk and relative ease of case-finding
as illustrated in figure 3. Triangulation of data from the Australian BoneCare Study119, the UK120 and France121 suggests that the
prevalence of fragility fracture amongst women aged over 50 years is approximately 16%. Given that 50% of hip fracture sufferers
have fractured before, 16% of the postmenopausal population will provide us with 50% of future hip fracture cases22, 23. Patients
experiencing new fragility fractures will present to medical services, be it hospital emergency departments or community-based
fracture units, thus providing an obvious opportunity for an intervention to be made.
It should be noted that men aged 50 years and over who suffer fragility fractures should also receive secondary preventive care. Often erroneously - considered a disease of older women, the fact that one third of hip fractures worldwide occur in men demonstrates that
osteoporosis is an ‘equal opportunity disease’122. The International Osteoporosis Foundation devoted the 2014 World Osteoporosis
Day Report123 to the subject of osteoporosis in men, with the aim of debunking this myth and raising awareness of osteoporosis in
men among members of the public, healthcare professionals and policymakers throughout the world.

Figure 3. Fracture risk and ease of case-finding: Effective targeting of healthcare resources23
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In respect of patients that have fractured in the past but not been assessed for future fracture risk, studies have demonstrated that
self-report of prior fracture events provides a means to identify this population with reasonable accuracy. Specificity of fracture selfreport has been shown to exceed 80%124-126 and under-reporting is rare126.
During the last two decades, a broad range of therapeutic interventions have been assessed in large-scale randomised clinical trials
that have demonstrated consistent fracture reduction efficacy. The pharmacological agents licensed for the treatment of osteoporosis
in New Zealand have been shown to reduce the incidence of fractures by 30-70%24-32, dependent upon the particular agent and site
of fracture. Fracture reduction efficacy of 50% has been observed for patients with a history of multiple fractures33. An emerging body
of evidence suggests that osteoporosis treatment is associated with reduced mortality29, 34-37.

As half of hip fracture patients have suffered prior fragility fractures, nationwide implementation of a secondary
prevention strategy would enable intervention in up to half of all future cases of hip fracture.
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2. The current management gap
2.1 The challenge of integrated care
Osteoporosis care of fracture patients has been characterised as a Bermuda Triangle comprised of orthopaedic surgeons, primary
care physicians and osteoporosis experts into which the fracture patient disappears127. This phenomenon presents a similar
challenge to management of all chronic conditions whereby end-organ damage is precipitated by worsening of an asymptomatic
risk factor. In this regard, strategies for secondary prevention of fragility fractures, strokes and myocardial infarctions - as
consequences of diminished bone density, uncontrolled hypertension and hyperlipidaemia, respectively - require analogous and
comparably reliable healthcare delivery solutions.

Figure 4. Osteoporosis care of the fragility fracture patient and healthcare professional ‘silos’127

2.2 Audit of secondary fracture prevention in New Zealand
Two audits have been conducted in New Zealand to assess post-fracture osteoporosis care delivered by orthopaedic surgeons.
The first study, published in 2005, was part of a multi-national survey of osteoporotic fracture management undertaken by the
Bone and Joint Decade and the International Osteoporosis Foundation38, 39. The 70% response rate of New Zealand orthopaedic
surgeons to the survey was the highest of any national group. Key findings included:
• The majority of New Zealand orthopaedic surgeons felt they lacked formal training in osteoporosis treatment.
• Less than 25% of fragility fracture patients would routinely be referred for a bone density test after fracture.
• More than 80% of surgeons would not prescribe osteoporosis medication.
The second subsequent multi-centre audit evaluated osteoporosis intervention by 8 New Zealand orthopaedic units for patients
admitted to hospital with fragility fractures40, 41. Notably, only 23% of fracture patients were taking some form of osteoporosis
treatment on admission. More than half of these patients were not taking a bisphosphonate. Amongst the 77% of patients that
were not taking osteoporosis medication on admission, less than 3% had a bone density scan organised in response to their
new fracture. Twelve percent of patients were initiated on treatment, of which the majority was started by a visiting orthogeriatric
service which was available at two of the hospitals. Practically all of the patients initiated on treatment were hip fracture sufferers.
The authors also noted that osteoporosis was mentioned in the discharge summaries for only 30% of the patients that were
already taking osteoporosis treatment, and just 11% of the patients started on medication during their admission. This study
highlights a near universal secondary prevention care gap for patients with non-hip fragility fractures. In the absence of an
orthogeriatric service, the care gap is extended to hip fracture patients. Establishment of orthogeriatrics services has resulted in
dramatic improvements in post-hip fracture osteoporosis treatment at hospitals in Christchurch42, 43 and Auckland44, 45.
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A study of patients admitted to Waitemata District Health Board in 2006-7 described standards of osteoporosis care for patients
aged 65 years and over with a primary or secondary diagnosis of vertebral fracture46. Overall, 33% of patients were treated with
a combination of calcium, vitamin D and a bisphosphonate (Ca+Vit-D+BP) and 47% with a bisphosphonate. Treatment rates
were analysed by various sub-groups:
• 		Patients with prior non-vertebral fractures: These fractures were predominantly of the neck of femur, pelvis and chest wall.
9 patients had ≥2 prior non-vertebral fractures. Forty-six percent of these patients were receiving Ca+Vit-D+BP, 57% were
receiving a bisphosphonate and 20% were not receiving osteoporosis treatment.
• 		Newly diagnosed vertebral fractures: Eighteen percent of patients were admitted with a new vertebral fracture. On discharge,
32% were receiving Ca+Vit-D+BP, 54% were receiving a bisphosphonate and 21% were not on osteoporosis treatment.
• 		Corticosteroid treated patients: Twenty percent of patients were being treated with corticosteroids. On discharge, 52% were
receiving Ca+Vit-D+BP, 62% were receiving a bisphosphonate and 16% were not on osteoporosis treatment.
The authors concluded that treatment for secondary prevention of vertebral fractures was sub-optimal with only a third of
patients receiving Ca+Vit-D+BP and 53% not being prescribed a bisphosphonate at all.
Prior to the introduction of a systematic approach, the provision of secondary preventive care for patients presenting to New
Zealand hospitals with fragility fractures could be summarised as follows:
• Hip fracture patients: Where orthogeriatrics services are available, high quality osteoporosis care will be delivered.
• Vertebral fracture patients: Around a third of patients are being managed optimally according to professional guidance.
• Non-hip, non-vertebral fracture patients: Usual care is no care.

2.3 Barriers to secondary fracture prevention in clinical practice
Systematic review of the literature concerned with secondary fracture prevention has identified a number of barriers to consistent
healthcare delivery. The 2004 publication ‘Practice patterns in the diagnosis and treatment of osteoporosis after a fragility
fracture: a systematic review’ by Elliot-Gibson and colleagues identified the following issues in the provision of secondary fracture
prevention128:
• Cost concerns relating to diagnosis and treatment
• Time required for diagnosis and case-finding
• Concerns relating to poly-pharmacy
• Lack of clarity regarding where clinical responsibility resides
The subsequent review titled ‘Fragility Fractures and the Osteoporosis Care Gap: An International Phenomenon’ by Giangregorio
and colleagues evaluated publications from many countries including New Zealand129. The key issues identified in this study were:
• Treatment was offered more frequently for patients with vertebral fractures in comparison to patients with non-vertebral 		
fractures.
• Older patients were more likely to be diagnosed with osteoporosis yet younger patients were more likely to receive treatment.
• Males were less likely to be treated than women.
• Post-fracture falls assessment are not often conducted and rarely reported as an outcome of the studies.
The findings of the international systematic reviews suggest that regardless of the specific structure of the particular healthcare
system, fracture patients routinely fail to receive secondary preventive care. The difference between treatment rates for patients
with vertebral fractures relative to those with non-vertebral fractures is notable given that the majority of vertebral fractures do
not come to clinical attention130. The observation that younger patients are more likely to be treated would appear at odds with
targeting resources to patients at highest fracture risk.

10

Fracture Liaison Services Resource Pack
Several national surveys have been conducted amongst orthopaedic surgeons and GPs in the UK to explore the reasons for the
lack of integrated care47-49. Given that post-fracture osteoporosis treatment rates were similar in the UK and New Zealand, these
findings may illustrate an issue that is relevant to both countries. One of the UK surveys asked orthopaedic surgeons and GPs
about their routine clinical practice regarding investigation of osteoporosis in 3 clinical scenarios47:
• A 55 year old lady with a low trauma Colles fracture
• A 60 year old lady with a vertebral wedge fracture
• A 70 year old lady with a low trauma neck of femur fracture
Respondents recognised that fragility fracture patients should in principle be investigated for osteoporosis (81% of orthopaedic
surgeons, 96% of GPs). However, in the case of the Colles fracture the majority of orthopaedic surgeons (56%) would discharge
the patient without requesting investigation for osteoporosis. When faced with this scenario the majority of GPs would take
no action having assumed that the orthopaedic surgeons would have conducted investigations if appropriate (45%) or would
instigate investigations only if prompted by the orthopaedic surgeon to do so (19%). Only 7% of orthopaedic surgeons and
32% of GPs would assess and/or start treatment themselves. The hip fracture scenario generated similar responses; 66% of
orthopaedic surgeons would discharge the patient without osteoporosis assessment whilst 40% of GPs would file the letter and a
further 19% of GPs would initiate assessment only if recommended by the orthopaedic surgeon. Notably, in the case of vertebral
wedge fracture a minority of orthopaedic surgeons (29%) would discharge the patient without any action to trigger assessment
whilst the majority of GPs (58%) would routinely assess and/or start treatment themselves.

Prior to the introduction of a systematic approach, the secondary fracture prevention care gap was evident in
New Zealand.
A common theme is apparent from many studies that explore barriers and solutions to delivery of secondary fracture
prevention; the lack of clarity regarding where clinical ownership resides may be the primary problem.
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3. Fracture Liaison Services
A growing number of professional organisations38, 50-53, patient societies22, 54-58 and policymakers59-68 throughout the world have
recognised the need for systematic approaches to secondary fracture prevention. A number of expressions have been adopted
to describe exemplar service models, including ‘Fracture Liaison Services’ in Europe69-78, Australia79-83 and Asia131, 132, ‘Co-ordinator
Programs’ in Canada84-87 and ‘Care Manager Programs’ in the United States88-90. Regardless of the terminology, all of these
service models deliver high quality secondary preventive care through identification, investigation and intervention for fragility
fracture sufferers, with the aim of preventing future fractures. This section will consider in detail the operational characteristics of
successful Fracture Liaison Services (FLS), and provide practical guidance for those engaged in establishing new services for their
localities.

3.1 Development of effective healthcare delivery using Plan-Do-Study-Act Methodology
Rapid cycle process improvement methods have been central to the development of successful new approaches to delivery of
secondary fracture prevention throughout the world.
Rapid cycle process improvement methods are widely applied in the industrial sector. The method involves execution of sequential
Plan-Do-Study-Act (PDSA) cycles. This approach has been applied specifically to the redesign of osteoporosis care of fragility
fracture patients90. The steps of the PDSA cycle in the context of secondary fracture prevention are illustrated below:
Plan
• Conduct baseline audit to establish care gap
• Design prototype service to close the management gap
• Engage healthcare commissioners to fund pilot phase
Do
• Implement prototype service model
• Collect audit data throughout pilot phase
Study
• Analyse improvement in provision of care from audit
• Refine prototype service model to improve performance
Act
• Implement changes and monitor performance improvement
• Repeat PDSA cycle through continuous ongoing audit and review

3.2 Fracture Liaison Service case studies
As of August 2014, 6 District Health Boards (DHBs) in New Zealand had established an FLS (see section 3.4)98, with Waitemata
DHB being the first in December 2013133. In the absence of peer-reviewed publications from FLS in New Zealand, summaries of
well-established FLS from Australia, Canada, the United Kingdom and the United States follow.

3.2.1 FLS in Australia
Concord Repatriation General Hospital, Sydney
Service structure: The Minimal Trauma Fracture Liaison (MTFL) service81 was established in 2005 at this large tertiary referral
centre in Sydney. The MTFL service provides a good illustration of effective collaboration between a physician-led FLS and the
hospital’s Orthogeriatrics Service; the MTFL provides care for non-frail patients with fragility fractures whilst the Orthogeriatrics
Service134 focuses on frail patients, including the majority of hip fractures. The MTFL is delivered by an advanced trainee (i.e. a
physician in his/her 4th-6th year of post-graduate training) which required a 0.4-0.5 FTE appointment.
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Service outcomes: The impact of the MTFL service was evaluated after 4 years. Fracture patients who chose to decline the
consultation freely offered by the service, in favour of follow-up with their primary care physician, were considered as a control
group for statistical comparison. Refracture incidence for those patients managed by the MTFL service was 80% lower than the
control group. A recently published cost-effectiveness analysis93 of the MTFL service reported:
• A mean improvement in discounted quality-adjusted life expectancy per patient of 0.089 QALY gained
• Partial offset of the higher costs of the MTFL service by a decrease in subsequent fractures, which led to an overall discounted
cost increase of AU$1,486 per patient over the 10-year simulation period
• The incremental costs per QALY gained (incremental cost-effectiveness ratio - ICER) were AU$17,291, which is well below the
Australian accepted maximum willingness to pay for one QALY gained of AU$50,000

3.2.2 FLS in Canada
St. Michael’s Hospital Toronto, Osteoporosis Exemplary Care Program
Service structure: In 2002, the orthopaedic unit at a university teaching hospital in Toronto hired an osteoporosis coordinator
to identify patients with a fragility fracture and to coordinate their education, assessment, referral, and treatment of underlying
osteoporosis84. The Osteoporosis Exemplary Care Program (OECP) provided secondary preventive care to fracture patients
managed in both the in- and out-patient settings.
Service outcomes: Four hundred and thirty fracture patients were evaluated during the first year of operations (276 out-patients
and 154 in-patients). Almost all (96%) of these patients received appropriate osteoporosis care:
• 80 out-patients (36%) were treated for osteoporosis prior to assessment by the OECP
• 124 out-patients (56%) were referred to the Metabolic Bone Disease Clinic or to their GP for osteoporosis treatment
• 31% of the 128 in-patients were treated for osteoporosis prior to assessment by the OECP
• Treatment was initiated for a further 24% of in-patients and another 34% were referred to the Metabolic Bone Disease Clinic
or their GP for post-discharge consultation on osteoporosis treatment
A cost-effectiveness analysis94 of the OECP concluded that a hospital that hired an osteoporosis coordinator who manages 500
patients with fragility fractures annually could reduce the number of subsequent hip fractures from 34 to 31 in the first year,
with a net hospital cost savings of CN$48,950 (Canadian dollars in year 2004 values), with use of conservative assumptions.
Sensitivity analysis indicated a 90% probability that hiring a coordinator costs less than CN$25,000 per hip fracture avoided. Hiring
a coordinator is a cost-saving measure even when the coordinator manages as few as 350 patients annually. Greater savings were
anticipated after the first year and when additional costs such as rehabilitation and dependency costs are considered.

3.2.3 FLS in the United Kingdom
The Glasgow Fracture Liaison Service
Service structure: First developed in 1999, the Glasgow FLS is a system to ensure fracture risk assessment, and treatment where
appropriate, is delivered to all patients with fragility fractures70. The FLS is a ‘doctor light’ service and is primarily delivered by
clinical nurse specialists, who work to pre-agreed protocols to case-find and assess fracture patients. Consultant Endocrinologists
provide medical leadership for the Glasgow FLS. A critical success factor in development of the Glasgow FLS was establishment of
a multi-disciplinary stakeholder group from project outset, with representation from all relevant hospital specialities, local primary
care and regional health authority and administrative groups.
Figure 5. The structure of the Glasgow Fracture Liaison Service adapted from The care of patients with fragility fracture50
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Service outcomes: During the first 18 months of operations70:
• More than 4,600 patients with fractures of the hip, wrist, upper arm, ankle, foot, hand and other sites were seen by Fracture
Liaison Nurse Specialists
• Nearly three-quarters were considered for BMD testing and treatment was recommended for approximately 20% of patients
without the need for BMD testing
• 82% of patients tested were found to be osteopenic or osteoporotic at the hip or spine
During the first decade of this century in excess of 50,000 consecutive fracture patients have been assessed by the Glasgow
FLS135. During this period, hip fracture rates in Glasgow have reduced by 7.3% versus almost a 17% increase in England92, where
only 37% of localities operated an FLS136 by late 2010. A Scottish national audit compared case ascertainment for hip and wrist
fractures in Glasgow versus 5 other centres operating less systematic models of care19. Ninety-seven percent of hip fracture and
95% of wrist fracture patients were assessed by the Glasgow FLS versus less than 30% for any other service configuration. In
May 2011, a formal cost-effectiveness analysis of the Glasgow FLS was published95. This study concluded that 18 fractures were
prevented, including 11 hip fractures, and £21,000 was saved per 1,000 patients managed by the Glasgow FLS versus ‘usual
care’ in the UK.

3.2.4 FLS in the United States of America
The Kaiser Permanente Healthy Bones Program
Service structure: In the late 1990s, Kaiser Permanente in Southern California resolved to close the secondary fracture
prevention gap for patients presenting to hospital with hip fractures. Subsequently, the program was expanded to include
all older patients presenting with fragility fractures at any site. As time and resources permitted, the Kaiser team undertook a
systematic approach to delivering primary fracture prevention to patients at a high risk of suffering their first fragility fracture. The
Healthy Bones Program is underpinned by effective case-finding made possible by the state-of-the-art HealthConnect® electronic
medical record137. The program is primarily delivered by Care Managers and Nurse Practitioners, who serve as co-ordinators and
disease managers.
Service outcomes: In 2008, a 37% reduction in the expected hip fracture rate was reported for the population served by the
Kaiser Permanente Southern California system91. This corresponds to the prevention of 935 hip fractures in the year 2006 (2,510
hip fractures were predicted by actuarial analysis, and 1,575 fractures were actually observed). The cost of treating a hip fracture
was approximately US$33,000. On that basis, it was estimated that the program saved more than US$30.8 million for Kaiser
Permanente Southern California in the 2006.

3.3 The role of Orthogeriatrics Services
The subspecialty of orthogeriatric medicine is a rapidly growing professional group throughout the world. The need for effective
orthopaedic – orthogeriatric co-care of patients admitted to hospital with fragility fractures in general, and hip fractures in
particular, is well recognised in professional guidance50, 117, 118, including that of the Australian and New Zealand Society for Geriatric
Medicine117. A full discussion on the role and remit of Orthogeriatrics Service is beyond the scope of this Resource Pack. However,
it is clear that FLS and Orthogeriatrics Services play complementary roles in the implementation of systematic approaches to
fragility fracture care and prevention. As illustrated by the configuration of services at Concord Repatriation General Hospital
in Sydney, Australia, FLS81 and Orthogeriatrics Services134 are both required if optimal care is to be provided for the spectrum
of patients presenting with fragility fractures, from those in their fifties through to those in their 8th-11th decades. As stated
previously, establishment of orthogeriatrics services has resulted in dramatic improvements in post-hip fracture osteoporosis
treatment at hospitals in Christchurch42, 43 and Auckland44, 45.
Recent publication of trans-Tasman guidelines for acute hip fracture care in September 201497, combined with development
of hip fracture registries in both New Zealand and Australia96, will support widespread implementation and benchmarking of
Orthogeriatrics Services.
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3.4 Implementation of Fracture Liaison Services in New Zealand
During 2012, the Australian and New Zealand Hip Fracture Registry Steering Group conducted a facilities level audit of all hospitals
which perform hip fracture surgery in both countries138. This audit was undertaken in the course of work to develop trans-Tasman
guidelines for acute hip fracture care97 and national hip fracture registries. The audit evaluated various elements of service provision
pertaining to hip fracture patients, including the presence of a FLS. As of November 2012, there were no FLS established in New
Zealand. In Australia, only 17 of the 116 hospitals (15%) had a FLS in place.
In December 2012, Osteoporosis New Zealand published BoneCare 2020, which made the case for implementation of a systematic
approach to hip fracture care and prevention for New Zealand58. Key components of the strategy included establishment of a NZ Hip
Fracture Registry, to enable nationwide benchmarking of Australian and New Zealand professional standards of acute hip fracture
care, and implementation of FLS in all DHBs to reliably deliver secondary fracture prevention (figure 6).
Figure 6. BoneCare 2020: A systematic approach to hip fracture care and prevention for New Zealand58

BoneCare 2020 invited all relevant professional organisations, policy groups and private sector partners to join a National Fragility
Fracture Alliance to implement this strategy. In this regard, many organisations have worked together in a spirit of collaboration to
play a role in supporting implementation, including:
• Ministry of Health: Pursuant to setting an expectation that all DHBs implement FLS during 2013-1467, the Ministry of Health 		
worked with Osteoporosis New Zealand, the 4 regional DHB Alliances and clinical and administrative staff from the DHBs to 		
deliver FLS Forums to share best practice and experience from elsewhere during Q4-2013 and Q1-2014. District Annual Planning
guidance for 2014-15 states that DHBs should have fully operational FLS, and that implementation will be measured quarterly68.
• Health Quality & Safety Commission NZ: The Commission’s national programme, Reducing Harm from Falls, featured 		
BoneCare 2020 as one of 10 Topics, with Topic 6 looking at why hip fracture prevention and care matters139. The programme 		
aims to reduce the harm older people can suffer if they fall – especially when receiving care, whether in hospital, residential care,
or in their own home.
• ANZ Hip Fracture Registry Steering Group: The ANZ HFR Steering Group has developed trans-Tasman Hip Fracture Care 		
guidelines which were published in September 201497. ANZ HFR, in collaboration with Osteoporosis New Zealand, HQSC and the
NZ Orthopaedic Association have developed an information technology platform for hip fracture audit in New Zealand.
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In Q4-2014, the NZ Hip Fracture Registry will be tested in an evaluation project within the 4 Northern Region DHBs. With regards to
FLS implementation, by August 2014:
• 6 DHBs had some form of FLS operating (albeit some at an early stage).
• The combined population of these DHBs is 2,271,708 people (over half New Zealand’s population).
• The 6 DHBs that have an FLS account for approximately 282,500 people over the age of 65 (44% of the total population over 65).
• The 6 DHBs will continue to implement and monitor their FLS during 2014-15. The remaining 14 DHBs will also be implementing
their FLS during 2014-15.
Evidently, significant progress towards universal access to FLS has been made in a comparatively short period of time. To further assist
the ongoing development of FLS and fall prevention services, the Ministry of Health and ACC are working with their sector partners
(including Osteoporosis NZ and the Health Quality and Safety Commission) to ensure fall and fracture prevention services continue to
be integrated across agencies, and are accessible and relevant for older people. Osteoporosis NZ keenly awaits implementation of FLS
by those DHBs that are yet to have a service in place. This resource pack and additional resources available from the new Osteoporosis
NZ website - http://osteoporosis.org.nz/ - provide support to health professionals and administrators in DHBs who are in the
process of establishing their FLS. Furthermore, the following section on global standards for FLS from the International Osteoporosis
Foundation and the subsequent sections on setting up an FLS, including a comprehensive, fully-referenced business plan template,
will be helpful.

3.5 International Osteoporosis Foundation Capture the Fracture Campaign: Best Practice Framework Standards
In 2012, the International Osteoporosis Foundation (IOF) devoted the annual World Osteoporosis Day Report to launch the ‘Capture
the Fracture Campaign’57, 140. The stated objectives of Capture the Fracture for 2012–2013 were:
• Organise an international coalition to provide consensus on effective models of care for the prevention of secondary fractures.
• Develop a Best Practice Framework for secondary fracture prevention that can be adapted to diverse health care systems.
• Create an online educational portal to serve as a primary resource for the international community. The online portal will highlight
the work of organizations around the world onto a global stage, providing examples that can facilitate the success of future programs.
• Provide online national toolkits in country and language specific format. Clinical sites will be able to access these toolkits to facilitate
the development of their programs.
• Produce an interactive online map on which all qualified applicants will have the opportunity to highlight their systems.
• Develop a grant programme to aid clinical systems around the world which require financial assistance to develop their coordinated
systems of care.
The Best Practice Framework (BPF) was published in 2013 and provides globally endorsed standards of care for FLS56. Given the
variation in structure of healthcare systems throughout the world, IOF consulted with leading experts from many countries who have
established FLS in their localities and undertook beta-testing to ensure that the standards were internationally relevant and fit-forpurpose. Osteoporosis NZ personnel played a leading role in this process. The BPF sets an international benchmark for FLS, which
defines essential and aspirational elements of service delivery. The 13 Best Practice Standards are (full details of each standard are
provided in Appendix 1):
1.

Patient Identification Standard

2.

Patient Evaluation Standard

3.

Post-fracture Assessment Timing Standard

4.

Vertebral Fracture Standard

5.

Assessment Guidelines Standard

6.

Secondary Causes of Osteoporosis Standard

7.

Falls Prevention Services Standard

8.

Multifaceted health and lifestyle risk-factor Assessment Standard

9.

Medication Initiation Standard

10. Medication Review Standard
11. Communication Strategy Standard
12. Long-term Management Standard
13. Database Standard
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Each standard has three levels of achievement: Level 1, Level 2 or Level 3 (highest). The Medication Initiation Standard shown in figure
7 serves to illustrate how the BPF works. The BPF publication in Osteoporosis International is available as an open access paper through
the SpringerLink button at http://www.ncbi.nlm.nih.gov/pubmed/23589162.
Figure 7. The IOF Best Practice Framework – Medication Initiation Standard56

9. 		

Standard 			

Level 1 		

Level 2 			

Level 3

Medication
Initiation

All fracture patients over 50yr,
not on treatment at the time of
fracture presentation, are initiated
or are referred to their primary care
physician/provider for initiation,
where required, on osteoporosis
treatment in accordance with
evidence-based local/regional/
national guidelines.

50% of fracture patients,
who are eligible for
treatment according
to the evidence-based
local/national/regional
guideline, are initiated on
osteoporosis medicines.

70% of fracture patients,
who are eligible for
treatment according
to the evidence-based
local/national/regional
guideline, are initiated on
osteoporosis medicines.

90% of fracture patients,
who are eligible for
treatment according
to the evidence-based
local/national/regional
guideline, are initiated on
osteoporosis medicines.

Guidance
notes/rationale

The standard is not a general
measurement of per cent of
patients treated, but rather a
measurement of the per cent of
patients within the applicable
guideline who are treated. The
standard is cognisant that not all
fracture patients over 50 years of
age will require treatment.

Footnote: This framework recognizes variations in the underlying health care system. Dependent on the nature of the health care system, the
specialist may be able initiate treatment or, when the primary care physician/provider is the ‘gatekeeper’, the specialist can refer the patient to the
primary care physician/provider for initiation of treatment. In either care, evidence is sought that this process is as robust as possible.

In order to receive Capture the Fracture Best Practice Recognition, FLS are invited to submit an application which describes how the
FLS delivers care for 4 fragility fracture patient groups – hip fractures, other in-patient fractures, outpatient fractures and vertebral
fractures – and how it is organised. IOF will process the applications, generate a draft summary profile for each of the 5 domains (on
a scale of gold, silver, bronze or unclassified), interact with the site to seek further clarification as needed and gain feedback on the
draft summary profile before approving a final summary profile. At that point, the site will have the opportunity to feature on the
‘Map of best practice’141 (see figure 8).
The map of best practice provides an opportunity for those undertaking FLS development to identify examples of best practice and
learn from the experience of colleagues elsewhere who have successfully established an FLS. As of November 2014, 3 FLS in New
Zealand feature on the map: North Shore Hospital (Auckland), Middlemore Hospital and Christchurch Hospital.
Figure 8. International Osteoporosis Foundation Capture the Fracture ‘Map of best practice’ as of November 2014141
Map of Best Practice

In addition to the 3 key process steps of an effective FLS mentioned previously – identification, investigation and initiation – the
BPF highlights another crucial element of effective post-fracture care; long-term adherence with treatment. As with many chronic
diseases, a significant proportion of patients initiated on osteoporosis treatments will discontinue therapy without effective support142.
In this regard, FLS are well placed to capitalise upon a ‘teachable moment’143 post-fracture and long-term adherence with treatment
has been shown to be far superior for patients managed by FLS144, 145.
Osteoporosis New Zealand endorses the International Osteoporosis Foundation Capture the Fracture Campaign, and
encourages leaders of new Fracture Liaison Services in New Zealand to submit their FLS for IOF Best Practice Recognition
at http://capturethefracture.org/best-practice-framework
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3.6 Setting up a Fracture Liaison Service
A summary of key activities likely to be required prior to a FLS becoming operational and issues to be faced when operational are
provided below.

3.6.1 Preparatory work prior to FLS becoming operational
A) Establish multi-disciplinary stakeholder group likely to include:
• The Hospital’s “Lead Clinician in Osteoporosis”
• (usually a rheumatologist, endocrinologist, geriatrician or orthopaedic surgeon)
• Consultant Orthopaedic Surgeon with an interest hip/fragility fracture surgery
• Consultant Geriatrician or Ortho-geriatrician
• Consultant Radiologist or Nuclear Medicine specialist
• Relevant specialist nurses, physiotherapists and other Allied Healthcare Professionals
• Personnel responsible for development/installation of FLS database
• Representatives from hospital and primary care medicines management
• Representative from local primary care-based service commissioning groups
• Representative from local general practice
• Representative from local Public Health
• Individual to serve as liaison with state musculoskeletal/fragility fracture strategy group

B) Utilise Plan-Do-Study-Act methodology to plan initial FLS development and cycle of continuous improvement:
Plan
• Conduct baseline audit to establish care gap
- Number of patients over 50 years attending with fragility fracture
- Proportion of patients over 50 years receiving secondary prevention post-fracture
- Review any data from previous local audits of fragility fracture care
• Design prototype service to close the management gap
- Write aims and objectives
- Identify how you will capture fracture patients
- Write protocols for wards and fracture clinics
• Ensure algorithms and protocols are agreed before FLS clinics are in place
• Agree all documentation and communication mechanisms
• Develop business case
• Engage hospital management and/or healthcare commissioners to fund pilot phase
Do
• Implement prototype service model
• Collect audit data throughout pilot phase
Study
• Analyse improvement in provision of care from audit
• Refine prototype service model to improve performance
Act
• Implement changes and monitor performance improvement
• Repeat PDSA cycle through continuous ongoing audit and review
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3.6.2 Issues to consider when FLS is operational
Patient identification:
• Ensure FLS notified of all patients admitted by
- Attending wards to see patients admitted with fragility fracture
- Attending orthopaedic/trauma team meetings to discuss patients admitted to wards overnight
- Attending designated new fracture clinics if operated
Referral pathways:
• Ongoing evaluation of optimal terms to communicate the role of fracture risk assessment and falls assessment to patients
Communication with patients
• Evaluate effectiveness of delivery of information regarding lifestyle advice and modifications
• Evaluate delivery of treatment recommendations to patients – verbal and written
Compliance with medication
• Consider options for regular contact with patients to review compliance with therapy
Communication with other specialities
• Discuss with ward staff and orthopaedic surgeons’ management plans, and discuss and inform input with the multidisciplinary team.
• Regular review of appropriate referral pathways to:
- Metabolic bone clinic
- Bone densitometry
- Local falls services, where available
• Ongoing evaluation of response to letters sent to colleagues:
- Metabolic Bone Clinic
- Local falls services, where available
- Orthopaedic surgeons
Communication with Primary care
• Ongoing evaluation of response to letters sent to GPs including information on:
- Assessment
- Fracture type
- Risk factors
- Blood results
- Suitable treatment recommendations
• Suggest follow-up assessment by GP at 3/6/12 months.
• Consider pro-active FLS-led 6 month review of all patients via GP questionnaire and patient questionnaire if appropriate
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3.7 Optimisation of Fracture Liaison Services for patient identification
The primary challenge facing healthcare professionals during establishment of a FLS is how to achieve comprehensive capture of
all fragility fracture patients presenting to their hospital. Accordingly, at outset, the total fracture population must be ascertained to
establish the denominator for subsequent calculation of the success of the FLS in this regard.
An approximation to the likely number of patients presenting to ‘the average’ New Zealand hospital with fragility fractures can be
determined from national epidemiology. The incidence of hip fracture in New Zealand was estimated to be 3,803 cases per year in
20078. Given that hip fractures represent up to 20% of all fragility fractures that come to clinical attention9, approximately 19,000
fragility fracture presentations to urgent care services occur in New Zealand every year. Based upon a New Zealand population of
4.5 million individuals1, this would correspond to about 1,300 fracture presentations per year to a hospital serving a population of
300,000, including 260 hip fractures. Of course, a proportion of the overall case load of fracture patients will be seen in communitybased fracture clinics.
The optimal mechanism to ensure comprehensive capture of all fragility fracture patients will differ between localities on account
of specifics of local orthopaedic service configuration. This underscores the need to establish a multi-disciplinary strategy group at
the outset of FLS development and to maintain this group in a permanent fashion. Ongoing audit of FLS case volume will reveal
fluctuations that may be attributable to seasonal variation of fracture incidence and alert the team to systems-based issues leading to
fracture patients being missed by the FLS.

3.7.1 Identification of In-patient fracture cases by FLS
Case-finding systems for patients admitted to hospital that have been employed by FLS include:
• Regular visits by the Fracture Liaison Nurse (FLN) to the orthopaedic wards with orthopaedic ward staff maintaining a list of fracture
admissions in between FLN visits70
• Attendance by the FLN at daily Trauma team meetings146
• Care pathway/protocol for direct referral from Orthogeriatric Services
• IT systems such as the Emergency Department weekly fracture report at the Royal Newcastle Centre and John Hunter Hospital
in New South Wales79, Kaiser Permanente’s HealthConnect®137 or FITOS® (Fracture Identification Tool for Orthopaedic Surgeons,
RioMed Limited)147

3.7.2 Identification of Out-patient fracture cases by FLS
Case-finding systems for fracture patients managed as outpatients by FLS include:
• Routine attendance by the FLN to fracture clinics70, 82
• Face-to-face interaction with a medical registrar80
• “Link-nurses” - Creation by fracture clinic nurses of a daily register of new fracture patients70
• IT systems such as the Emergency Department weekly fracture report at the Royal Newcastle Centre and John Hunter Hospital
in New South Wales79, Kaiser Permanente’s HealthConnect®137 or FITOS® (Fracture Identification Tool for Orthopaedic Surgeons,
RioMed Limited)147
All patients presenting with fractures will be sent for X-Ray to confirm the fracture diagnosis. Accordingly, establishing a system with
the Radiology Department which enables creation of a register of all patients over 50 years that have been sent for X-Ray provides a
quality control metric for the FLS.
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3.7.3 Identification of vertebral fracture patients by FLS
The majority of non-vertebral fractures are symptomatic and result in the patient attending urgent care services, be it a hospital
Emergency Department with subsequent admission to hospital, or assessment as an out-patient in the hospital or community-based
fracture clinic setting. FLS tailored to interface with local orthopaedic services provide a reliable mechanism to deliver secondary
fracture prevention for patients with clinically apparent, symptomatic fragility fractures. However, publications of audit data from
several FLS demonstrate that relatively few patients come to the FLS’ attention as a result of a vertebral fracture70, 148.
Whilst vertebral fractures are often cited as the most prevalent fracture type attributable to osteoporosis, a significant proportion does
not come to clinical attention on account of several factors149:
• The nature of the clinical presentation of vertebral fracture
• Vertebral fractures are often overlooked on X-Rays
• Vertebral fracture can be overruled by a diagnosis with a poor prognosis
• The clinical relevance of vertebral fracture may be overlooked
Only one third of vertebral fractures are symptomatic and frequently occur in the course of routine daily activities rather than as
a consequence of a fall150. The IMPACT Study151 established that underdiagnosis of vertebral fractures is a worldwide problem
attributable in part to a failure of detection on X-Ray and/or the use of ambiguous terminology on the radiology report. The ‘Vertebral
Fracture Initiative’, a joint venture between the International Osteoporosis Foundation and the European Society for Musculoskeletal
Radiology, was developed to address the key issues underpinning sub-optimal identification of patients with vertebral fractures.
The Vertebral Fracture Teaching Program – available for down-load from http://www.iofbonehealth.org/vertebral-fractureteaching-program - provides a range of educational resources that will support hospital clinicians and radiologists to close this
component of the secondary fracture prevention management gap.

3.7.4 The role of Vertebral Fracture Assessment in FLS assessment
Assessment of patients by the combination of bone density measurement with ascertainment of vertebral fracture status has been
shown to improve fracture risk prediction152:

“For any given BMD T-score, the risk of an incident vertebral, non-vertebral
fragility, and any fracture differs by up to twelve times, 2 times, and 7
times, respectively, when information regarding spine fracture burden is
considered. In the absence of knowledge about the prevalent vertebral
fracture status, assessments based solely on BMD may under- or overestimate the true risk of a patient experiencing an incident fracture.”
Several barriers have been identified in relation to routine imaging of the spine by plain radiographs including cost, radiation exposure,
accessibility and patient inconvenience. Accordingly, use of vertebral fracture assessment (VFA) equipment, which is commonly available
on modern axial bone densitometers, provides a low radiation exposure alternative to standard X-Ray that could be conducted when
patients attend for DXA scan. This approach has been explored in the FLS setting153, 154. Amongst patients presenting with non-vertebral
fractures that were assessed by an FLS, the overall prevalence of vertebral deformity was of the order of a quarter to a fifth (25%153 and
20%154). VFA identified a substantial burden of prevalent vertebral fractures that had not been previously documented. The proportion
of non-vertebral fracture patients that would be managed differently as a result of conducting VFA was relatively small (9%153 and
3%154). This is perhaps not surprising given that the patients investigated had a non-vertebral fracture which triggered FLS assessment.
However, incorporation of VFA into FLS protocols has the potential to reveal two sub-groups of non-vertebral fracture patients that may
be managed differently as a result of ascertainment of vertebral fracture status:
• Patients with ≥ 1 vertebral fracture and an osteopenic BMD
• Patients with multiple vertebral fractures and profoundly osteoporotic BMD
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In both cases, knowledge of the presence of vertebral fractures has the potential to impact upon clinical decision making to optimise
care for the individual patient’s circumstances.
Another conclusion of the FLS VFA work was that VFA should ideally be conducted on all patients that are referred for DXA who do
not have a clinical fracture history153. This concept will be explored further in the next section concerned with integration with primary
care services.
Appendix 2 provides a simple questionnaire for Lead Clinicians in Osteoporosis who are currently operating an FLS, or intend to
establish a service, which considers the central challenges to delivery of an effective systematic approach to secondary fracture
prevention in their hospital.

3.8 Integrating secondary care and primary care
Osteoporosis is a chronic disease that may afflict sufferers for multiple decades during which ‘acute exacerbations’ will come to clinical
attention in the form of fragility fractures50. As such, the development and implementation of hospital-based FLS must be cognisant
of the need for seamless integrated care between providers of both secondary and primary care. FLS provide a mechanism to instigate
secondary fracture prevention measures for the most readily identifiable population at high risk of future fracture at the top of the
‘pyramid’ illustrated in figure 9.

Figure 9. Prioritisation of osteoporosis assessment in the older population
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New Zealand’s hospitals have only recently begun to implement FLS98 and the majority of New Zealand fragility fracture patients do
not receive secondary preventive care38-41, 46. Accordingly, if fracture risk is to be reduced within the second stratum of the pyramid i.e.
the population that has suffered fragility fractures in the past, pro-active case-finding by primary care doctors is required, supported
by local access to bone densitometry services. Such strategies have been implemented in Australia and the UK.

3.8.1 Case-finding in Primary Care: Australian experience
The management of osteoporosis in Australian primary care was the subject of a large scale study published in 2009155. Almost
40,000 patients (55% female, 45% male) were recruited during the 12 month period February 2006 to January 2007, with the
majority (90%) of GP practices being located in capital cities or large regional urban centres. A chronic disease management program
enabled the identification of patients in this study. More than 3,600 female and 1,100 male participants had a prior history of a
fragility fracture. Only 29.7% of these fracture patients were receiving any specific therapy for osteoporosis. These findings are
particularly concerning given that the Australian BoneCare Study119 published in 2004 reported practically identical findings; 27.9%
received specific treatment for osteoporosis. The Australian Bone Care Study recruited patients during calendar year 1999, suggesting
no change in secondary preventive care had occurred in the 7 year period in between the recruitment phases of these two studies.
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3.8.2 Case-finding in Primary Care: UK experience
A study from Lanarkshire, Scotland titled ‘Closing the osteoporosis management gap in primary care: a secondary prevention of
fracture programme’ provides an illustration of best practice in primary care case-finding in the UK120. All women aged 65 years
and over (4,045) served by the Coatbridge Local Health Care Co-operative (CLHCC), a primary care organisation, were mailed an
osteoporosis questionnaire with a particular focus on prior fracture history. Of the 2,286 respondents to the survey, 852 reported a
history of at least one fracture since age 50 years. Five percent (n=43) had previously undergone a DXA scan and 9.4% (n=80) were
receiving specific treatment for osteoporosis. The new service model was delivered by a team comprised primarily of an osteoporosis
nurse specialist reporting to a general practitioner with a specialist interest in osteoporosis. Prior to implementation of the programme,
9% of fragility fracture patients were managed according to Scottish national guidelines, which increased to 64% afterwards.
It should be noted that the Coatbridge Programme is not representative of the usual standard of care for fragility fracture patients
in UK primary care. A major national evaluation of the standard of care published in 2007156 reported only 25% of females aged 75
years and over with a prior fracture had evidence of treatment for osteoporosis, only 10% of females aged 65-74 with a fracture
had undergone bone densitometry and the situation for men was even worse. Less than 2% of males aged 65 years and over
with a recorded prior fragility fracture had been DXA scanned. In response to this and other national audit data157, the UK National
Osteoporosis Society in collaboration with national professional groups lobbied the government to have secondary fracture prevention
included in the GP contract incentive scheme, the Quality and Outcomes Framework. From 1st April 2012, all UK GPs will be eligible
for a component of their annual incentive payment to be made if they deliver the following quality metrics158:
• OST1: The practice can produce a register of patients:
1. Aged 50-74 years with a record of a fragility fracture after 1 April 2012 and a diagnosis of osteoporosis confirmed on DXA scan,
and
2. Aged 75 years and over with a record of a fragility fracture after 1 April 2012
• OST2: The percentage of patients aged between 50 and 74 years, with a fragility fracture, in whom osteoporosis is confirmed on
DXA scan, who are currently treated with an appropriate bone-sparing agent
• OST3: The percentage of patients aged 75 years and over with a fragility fracture, who are currently treated with an appropriate
bone-sparing agent
To Support UK GPs to deliver these new standards of care, the UK National Osteoporosis Society and the Royal College of General
Practitioners developed a web resource - http://www.osteoporosis-resources.org.uk/. It has been suggested that similar ventures
could be collaboratively developed by Osteoporosis Australia and the Royal Australian College of General Practitioners159. Similar
collaboration could be explored between Osteoporosis New Zealand and the Royal New Zealand College of General Practitioners.

3.9 Systematic approaches to primary fracture prevention
The focus of this document is upon systematic approaches to delivery of secondary fracture prevention and, as such, strategies for
primary prevention are out with the current scope. In light of the current under-diagnosis and under-treatment of patients whom have
already suffered fragility fractures, developing systematic approaches to close the secondary fracture prevention management gap is
a priority. However, significant advances have occurred in relation to fracture risk assessment including:
• The Fracture Risk Calculator from the Garvan Institute of Medical Research in Sydney (available online at http://www.garvan.org.au/
bone-fracture-risk/)160
• The FRAX® tool from the World Health Organisation Collaborating Centre for Metabolic Bone Diseases at the University of Sheffield,
UK (available online at http://www.shef.ac.uk/FRAX/)161
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Notably, there is commentary on the FRAX® website in relation to radiographically (or morphometrically) identified
vertebral fractures:

“Previous fracture - A special situation pertains to a prior history of
vertebral fracture. A fracture detected as a radiographic observation
alone (a morphometric vertebral fracture) counts as a previous
fracture. A prior clinical vertebral fracture from which the patient
suffers consequences, is an especially strong risk factor. The probability
of fracture computed may therefore be underestimated. Fracture
probability is also underestimated with multiple fractures.”

This is significant in relation to the use of vertebral fracture assessment as a means of imaging the spine when patients attend for
bone density measurement. Clearly, the 10 year fracture risk estimates will be significantly influenced by awareness of the presence of
otherwise undiagnosed morphometric vertebral fractures. If the FRAX® tool is to be used for patients that have not suffered clinically
apparent fragility fractures, vertebral fracture assessment provides a means to more accurately inform the FRAX® calculation.
A central component of the rationale for secondary fracture prevention is that half of hip fracture patients have experienced prior
clinically apparent fragility fractures17-20. Conversely, this would suggest that half of hip fracture patients suffer a hip fracture as their
first fragility fracture. Accordingly, a stratified sequential top-down approach to fracture risk assessment of the older population, as
illustrated in figure 9, could be undertaken as time and resources permit.

3.10 Delivering fracture risk reduction in the long-term
Healthcare providers responsible for the management of asymptomatic chronic conditions need to consider how to maximise
adherence and persistence with intervention strategies in the long term in order to optimise health gains. As is the case in management
of hypertension and hyperlipidaemia, adherence and persistence with osteoporosis treatments routinely diminishes to 50% within
one year of initiation142. Several approaches have been associated with improvements in adherence and persistence to osteoporosis
treatments including:
• Interaction and follow-up by an osteoporosis nurse specialist162
• Correct patient understanding of bone density results163
• Offering patients a choice of dosing interval164
A substantial literature has developed during the last decade on the impact of sub-optimal adherence and persistence with
osteoporosis drug treatments on anti-fracture efficacy165-167. Many osteoporosis sufferers will experience non-hip ‘signal’ fragility
fractures a decade or more prior to the average age for occurrence of hip fracture50. A primary objective of systematic approaches
to secondary fracture prevention is to maximise the benefit of long-term treatment, through optimal adherence and persistence
with medication, to minimise the likelihood of hip fracture being the final destination of the patient’s multi-decade osteoporotic
journey11.
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4. A case for a Fracture Liaison Service at St. Anywhere’s Hospital
Establishing a Fracture Liaison Service provides a mechanism to deliver a systematic approach to secondary fracture
prevention through the identification of patients who have sustained a fragility fracture.
Because half of hip fracture patients have suffered prior clinically apparent fragility fractures, FLS provide an opportunity
to intervene in half of all potential cases of hip fracture in the future.
FLS have been shown to deliver high quality care in a cost-effective manner throughout the world91, 93-95, 131, 132.
In the event that your hospital is yet to establish a Fracture Liaison Service, resources are provided as Appendices to support you
and your colleagues to construct an FLS business case.
A factor common to centres that have successfully developed an FLS is to establish a multi-disciplinary stakeholder group from
the outset. This group will likely include:
• The Hospital’s “Lead Clinician in Osteoporosis”(usually a rheumatologist, endocrinologist, geriatrician or orthopaedic surgeon)
• Consultant Orthopaedic Surgeon with an interest hip/fragility fracture surgery
• Consultant Geriatrician or Ortho-geriatrician
• Consultant Radiologist or Nuclear Medicine specialist
• Relevant specialist nurses, physiotherapists and other Allied Healthcare Professionals
• Personnel responsible for development/installation of FLS database
• Representatives from hospital and primary care medicines management
• Representative from local primary care-based service commissioning groups
• Representative from local general practice
• Representative from local Public Health
• Individual to serve as liaison with state musculoskeletal/fragility fracture strategy group
Appendices 2 to 5 are also provided in electronic format are also available from http://osteoporosis.org.nz/resources/healthprofessionals/fracture-liaison-services/ to support to support clinicians to establish FLS in their institutions:
Appendix 2 - Fracture Liaison Service Status Summary
Appendix 3 - Generic Fracture Liaison Service business plan template
Appendix 4 - Step-by-step guide to FLS development
Appendix 5 - Generic Fracture Liaison Nurse Specialist job description
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Appendix 1: International Osteoporosis Foundation Capture the Fracture Campaign: Best Practice
Framework Standards
The 13 IOF Capture the Fracture Best Practice Framework Standards
Osteoporosis New Zealand thanks the International Osteoporosis Foundation for granting permission to reproduce the 13 BPF
standards in full overleaf56. Osteoporosis NZ also thanks the following contributors to the IOF Capture the Fracture Best Practice
Framework:
IOF Capture the Fracture Steering Committee
Professor Kristina Åkesson			
Chair, Capture the Fracture Campaign		
Department of Orthopaedics Malmo		
Malmo Skåne University Hospital		
Sweden						
Professor Alastair McLellan			 Professor Cyrus Cooper
Gardiner Institute					
Chair, IOF Committee of Scientific Advisors
Western Infirmary				
MRC Epidemiology Resource Centre
Glasgow						Southampton General Hospital
UK						UK
Paul Mitchell					Judy Stenmark
Director						Chief Executive Officer
Synthesis Medical NZ Ltd				
International Osteoporosis Foundation
Auckland					Nyon
New Zealand					Switzerland
Dominique Pierroz				Carey Kyer*
Science Manager					Science Project Manager			 		
International Osteoporosis Foundation 		
International Osteoporosis Foundation		
Nyon						Switzerland				
Switzerland					
*Dr. Muriel Schneider is the current Science Project Coordinator at IOF
						(Email: mschneider@iofbonehealth.org)
						
IOF Fracture Working Group
Åkesson K (chair), † Boonen S (Belgium), Brandi ML (Italy), Cooper C (UK), Dell R (USA) co-opted, Goemaere S (Belgium),
Goldhahn J (Switzerland), Harvey N (UK), Hough S (South Africa), Javaid MK (UK), Lewiecki M (USA), Lyritis G (Greece), Marsh D
(UK), Napoli N (Italy), Obrant K (Sweden), Silverman S (USA), Siris E (USA) and Sosa M (Spain).
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1. 		

Standard 			

Level 1 		

Level 2 			

Level 3

Patient
Identification
Standard

Fracture patients within
the scope of the institution
(inpatient and/or outpatient
facility or health care system)
are identified to enable
delivery of secondary fracture
prevention.

Clinical fracture patients
are being identified but
no patient tracking
system exists to evaluate
percentage of patients
that are identified versus
those that are not.

Clinical fracture patients
are being identified and a
patient tracking system
exists to evaluate
percentage of patients
that are identified versus
those that are not.

Clinical fracture patients
are being identified and a
patient tracking system
exists to evaluate
percentage of patients
that are identified versus
those that are not. The
quality of data capture
has been subject to
independent review.

Guidance
notes/
rationale

This intention of this standard is
to ascertain the ROUTE by which
fracture patients are identified.
The standard recognises that
some institutions will manage just
inpatients, some will manage just
outpatients and others will manage
both in- and outpatients.

The institution does not
have a system to track
every patient presenting
to the institution with
a fracture, so cannot
accurately determine the
proportion of all patients
that are reached by the
service.

The institution does have
a system to track every
patient presenting to the
institution with a fracture,
so can accurately
determine the proportion
of all patients that are
reached by the service.

The institution does
have a system to track
every patient presenting
to the institution with a
fracture, and has data
quality control assessment
measures independent
of the team that deliver
post-fracture care e.g.
an existing hospital-wide
data quality assurance
team or clinical coding
quality team that is either
internal or external to the
hospital/system.

The Nomination Platform
Questionnaire (NPQ) will identify
which type of fracture patients are
included within the scope of the
institution.

Footnote: It is recognized that health care institutions/systems will have varying methods to define their ’fracture patient’ group, whether it be by
diagnostic codes (ICD, CIM10), patient age, fracture type etc., from which to enable secondary fracture prevention.

2. 		

Standard 			

Level 1 		

Level 2 			

Level 3

Patient
Evaluation
Standard

Identified fracture patients
within the scope of the
institution are assessed for
future fracture risk.

Of those patients
identified, in whom
progression to immediate
treatment is not
warranted, 50% are
assessed for subsequent
fracture risk.

Of those patients
identified, in whom
progression to immediate
treatment is not
warranted, 70% are
assessed for subsequent
fracture risk.

Of those patients
identified, in whom
progression to immediate
treatment is not
warranted, 90% or
more are assessed for
subsequent fracture risk.

Guidance
notes/
rationale

This standard is concerned with
the number of patients being
assessed for subsequent fracture
risk. The intention of this standard
is to ascertain what proportion
of all patients presenting to
the institution or system with
a fracture are evaluated for
future fracture risk. The standard
recognises that some institutions
will manage just inpatients, some
will manage just outpatients and
others will manage both in- and
outpatients. Additionally, the
standard recognises circumstances
when the best practice is to bypass
fracture evaluation and go straight
to treatment protocols (e.g. for
patients who are 80+).

Footnote: Evaluation on this standard will take into account the difficulties associated with assessing patients with dementia or impaired cognitive
function.
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3. 		

Standard 			

Level 1 		

Level 2 			

Level 3

Post Fracture
Assessment
Timing
Standard

Post-fracture assessment for
secondary fracture prevention
is conducted in a timely fashion
after fracture presentation.

Post-fracture assessment
for secondary fracture
prevention occurs within
12-16 weeks of clinical
fracture presentation.

Post-fracture assessment
for secondary fracture
prevention occurs within
8-12 weeks of clinical
fracture presentation.

Post-fracture assessment
for secondary fracture
prevention occurs within
8 weeks of clinical
fracture presentation.

Guidance
notes/
rationale

This standard is concerned with
the timing of when subsequent
fracture risk assessment is done.
This assessment can performed by
any qualified provider but must
be tracked by the FLS coordinator
and must contain appropriate
post-fracture assessment elements
such as bone density testing, risk
assessment or other assessment
procedures relevant to the patient.
This is to ensure a formal fracture
risk assessment has been done.

The proportion of patients
which this standard
applies to is defined
by the 50%, 70% and
90% ranges required to
achieve Level 1, Level 2
or Level 3, respectively, in
Standard 2.

The proportion of patients
which this standard
applies to is defined
by the 50%, 70% and
90% ranges required to
achieve Level 1, Level 2
or Level 3, respectively, in
Standard 2.

The proportion of patients
which this standard
applies to is defined
by the 50%, 70% and
90% ranges required to
achieve Level 1, Level 2
or Level 3, respectively, in
Standard 2.

Footnote: Utilizing the health care institution/system’s average timing protocols, applicants are encouraged to give as accurate a time-frame as
possible for when the post-fracture assessment for secondary fracture prevention is conducted. It is noted, however, that conducting post-fracture
assessment at a time greater than four months post-fracture is too late.

4. 		

Standard 			

Level 1 		

Level 2 			

Level 3

Vertebral
Fracture
Standard

Institution has a system
whereby patients with
previously unrecognised
vertebral fractures are identified
and undergo secondary fracture
prevention evaluation.

Patients with clinical
vertebral fractures
undergo assessment and/
or receive treatment for
prevention of secondary
fractures.

Patients with nonvertebral fractures
routinely undergo
assessment with lateral
vertebral morphometry by
DXA (or possibly by plain
spine radiology) to assess
for vertebral fractures.

Patients who are reported
by the Institution’s
Radiologists to have
vertebral fractures on
plain Xrays, CT & MRI
scans (whether these
are serendipitous or not)
are identified by the
FLS in order that they
undergo assessment for
treatment for prevention
of secondary fractures.

Guidance
notes/
rationale

The majority of vertebral fractures
are unrecognised or undetected.
The intention of this standard
is to establish what systems
the institution has put in place
to identify vertebral fractures
amongst patients presenting and/or
admitted to the institution for any
condition. Knowledge of vertebral
fracture status in addition to BMD
has been shown to significantly
improve fracture risk prediction for
secondary fractures.

Up to a quarter of
patients presenting
to an FLS with nonvertebral fractures were
shown to have vertebral
deformities by Vertebral
Fracture Assessment
technology. The standard
is cognisant that for
some fracture patients
conducting vertebral
fracture assessment
may not be practical for
change management
e.g. amongst hip fracture
patients.

For those patients
referred into a local bone
densitometry unit for a
DXA scan on account
of reasons other than
a prior fracture history,
ascertaining vertebral
fracture status may
influence treatment
decisions significantly for
a proportion of patients.

A substantial volume of
imaging is undertaken
amongst over 50 year
olds which presents
an opportunity to
significantly increase
identification rates of
patients with previously
unrecognised vertebral
fractures in the course of
care for other conditions.

Footnote: This standard recognizes that vertebral fracture patients are difficult to identify. This standard is aspirational but since vertebral fractures
are the most common fragility fracture it would be remiss to not include the attempt to identify them in this framework.
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5. 		

Standard 			

Level 1 		

Level 2 			

Level 3

Assessment
Guidelines
Standard

The institution’s secondary
fracture prevention assessment,
to determine the need for
intervention, is consistent
with local/regional/national
guidelines.

The institution’s
assessment is consistent
with peer reviewed
guidance developed
by the local institution
delivering the FLS,
or by adaptation of
international guidelines.

The institutions’
assessment is consistent
with regional or state
guidelines.

The institution’s
assessment is consistent
with national guidelines.

Guidance
notes/
rationale

The intention of this standard
is two-fold. Firstly, the standard
requires institutions to adhere to
guidance that has been subject
to peer review at a local, regional
or national level. Secondly, the
standard highlights an important
leadership role that an effective FLS
can play in supporting colleagues
across the national healthcare
system. A well-established FLS
should play a leading role in
lobbying for, and drafting national
guidelines on secondary fracture
prevention.

Although local or
adapted international
guideline use is accepted
at this level, there is an
expectation that once
regional, state or national
guidelines are developed
the site will work towards
modifying their secondary
fracture prevention
assessments.

Although regional or state
guideline use is accepted
at this level, there is an
expectation that once
national guidelines are
developed the site will
work towards modifying
their secondary fracture
prevention assessments.

Footnote: It is recognized that different health care institutions/systems may be limited to the guidelines that are available within their country.

6. 		

Standard 			

Level 1 		

Level 2 			

Level 3

Secondary
Causes of
Osteoporosis
Standard

Institution can demonstrate
what proportion of patients
who require treatment for
prevention of secondary
fractures undergo further
investigation (typically blood
testing) to assess for underlying
causes of low BMD.

Institution can
demonstrate that 50%
of patients who need
treatment are routinely
screened for secondary
causes of osteoporosis.

Institution can
demonstrate that 70%
of patients who need
treatment are routinely
screened for secondary
causes of osteoporosis.

Institution can
demonstrate that 90%
patients who need
treatment are routinely
screened for secondary
causes of osteoporosis via
site protocol and referral
to specialists, if indicated,
has been arranged.

Guidance
notes/
rationale

It is Important to recognize why
patients have osteoporosis.
Assessment should follow
an algorithm that screens for
secondary causes.

For clarity, in healthcare
systems where the
primary care physician
serves as the ‘gate
keeper’ for referrals to
specialists, the FLS is
required to have a robust
agreement with local
primary care physicians
to ensure that onward
referral occurs.

Footnote: It is recognized that there will be varying methods used to identify secondary causes of osteoporosis. The philosophy of this standard
is that post-fracture patients who are in need of treatment are assessed to identify secondary causes of osteoporosis in accordance with the
institution or health care system’s existing methods.
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7. 		

Standard 			

Level 1 		

Level 2 			

Level 3

Falls
Prevention
Services
Standard

Patients presenting with a
fragility fracture, and who
are perceived to be at risk of
further falls, are evaluated
to determine whether or not
falls prevention intervention
services are needed, and if so
are subsequently referred to
an established falls prevention
service.

50% of patients
presenting with fractures
who are perceived to be
at risk of further falls are
evaluated to determine
whether falls prevention
services are needed.

70% of patients
presenting with fractures
who are perceived to be
at risk of further falls are
evaluated to determine
whether falls prevention
services are needed.

90% of patients
presenting with fractures
who are perceived to be
at risk are evaluated to
determine whether falls
prevention services are
needed, and appropriate
patients are referred
to an established falls
prevention service that
delivers evidence-based
interventions

Guidance
notes/
rationale

The grading of this standard will be
based on whether falls prevention
services are available. The basic
standard will be that an assessment
will be done to determine whether
a patient needs falls prevention
services. The standard rating will be
raised if falls prevention services are
available and whether patients can
be referred to it.

All patients are evaluated
for falls risk using a
basic falls risk evaluation
questionnaire.

Falls prevention service
should deliver evidencedbased programs.

Footnote: This standard determines whether or not a falls prevention service is available, and if so how it is being utilized. If there is not an
established falls service in the locality, this standard becomes aspirational and encourages the leadership of the FLS to lobby the institution/system
to make a falls service available.

8. 		

Standard 			

Level 1 		

Level 2 			

Level 3

Multifaceted
health and
lifestyle riskfactor
Assessment
Standard

Patients presenting with
fragility fractures undergo
a multifaceted risk-factor
assessment as a preventative
measure to identify any health
and/or lifestyle changes that, if
implemented, will reduce future
fracture risk, and those patients
in need are subsequently
referred to the appropriate
multidisciplinary practitioner
for further evaluation and
treatment.

50% of inpatients
undergo multifaceted
risk-factor assessments.

70% of inpatients
undergo multifaceted
risk-factor assessments.

90% of inpatients
undergo multifaceted
risk-factor assessments.

Guidance
notes/
rationale

Going beyond treatment by
medication, it is important
to identify other needs for
intervention that will reduce future
fracture risk, including assessing for
any underlying health or lifestyle
risk-factors that may contribute to
future fractures. Identifying riskfactors such as smoking, alcohol
use, poor nutrition, lack of exercise,
poor coordination, poor balance,
etc. and referring the patient to the
appropriate healthcare provider for
intervention will help to prevent
future fractures.

Footnote: A multifaceted risk assessment can be done by one healthcare provider within the FLS (clinician, nurse, FLS coordinator etc.), and
needed intervention services can be referred to the appropriate healthcare provider for further evaluation and treatment. For example, a very
elderly patient presenting with a fragility fracture undergoes a multifaceted risk-factor assessment and is identified to have very poor coordination
and balance. Identifying this, the FLS refers the patient to be fitted for hip protectors as a preventative measure for hip fracture from a fall.
It is recognized that there will be varying methods used to identify multifaceted risk-factors for future fractures. The philosophy of this standard
is that post-fracture patients who are in need of treatment are assessed to identify ”lifestyle” risk-factors in accordance with the institution or
health care system’s existing methods.
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9. 		

Standard 			

Level 1 		

Level 2 			

Level 3

Medication
Initiation
Standard

All fracture patients over 50yr,
not on treatment at the time
of fracture presentation, are
initiated or are referred to their
primary care physician/provider
for initiation, where required,
on osteoporosis treatment in
accordance with evidencebased local/regional/national
guidelines.

50% of fracture patients,
who are eligible for
treatment according
to the evidence-based
local/national/regional
guideline, are initiated on
osteoporosis medicines.

70% of fracture patients,
who are eligible for
treatment according
to the evidence-based
local/national/regional
guideline, are initiated on
osteoporosis medicines.

90% of fracture patients,
who are eligible for
treatment according
to the evidence-based
local/national/regional
guideline, are initiated on
osteoporosis medicines.

Guidance
notes/
rationale

Guidance notes/rationale
The standard is not a general
measurement of percent of patients
treated, but rather a measurement
of the percent of patients within
the applicable guideline who are
treated. The standard is cognisant
that not all fracture patients
over 50 years of age will require
treatment.

Footnote: This framework recognizes variations in the underlying health care system. Dependent on the nature of the health care system, the
specialist may be able initiate treatment or, when the primary care physician/provider is the ’gatekeeper’, the specialist can refer the patient to the
primary care physician/provider for initiation of treatment. In either case, evidence is sought that this process is as robust as possible.

10. 		

Standard 			

Level 1 		

Level 2 			

Level 3

Medication
Review
Standard

For patients already receiving
osteoporosis medications when
they present with a fracture,
reassessment is offered which
includes review of medication
compliance, consideration
of alternative osteoporosis
medications and optimisation
of non-pharmacological
interventions.

Institution demonstrates
that it reviews the
medications of ≥ 50%
of patients captured
above (by the FLS),
who are on treatment
at time of fracture and
performs a review of
medication compliance
and/or consideration of
alternative interventions.

Institution demonstrates
that it reviews the
medications of ≥ 70%
of patients captured
above (by the FLS),
who are on treatment
at time of fracture and
performs a review of
medication compliance
and/or consideration of
alternative interventions.

Institution demonstrates
that it reviews the
medications of ≥ 90%
of patients captured
above (by the FLS),
who are on treatment
at time of fracture and
performs a review of
medication compliance
and/or consideration of
alternative interventions.

Guidance
notes/
rationale

The intention of this standard is
to assess whether the FLS reviews
patients that have fractured whilst,
seemingly, receiving treatment for
osteoporosis, and what proportion
of this sub-group of patients
undergo thorough review.
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11. 		

Standard 			

Level 1 		

Level 2 			

Level 3

Communication
Strategy
Standard

Institution’s FLS management
plan is communicated to
primary and secondary
care clinicians and contains
information required by and
approved by local stakeholders.

Institution’s FLS
management plan is
communicated to primary
and secondary care
physicians.

Institution demonstrates
that the FLS management
plan is communicated to
primary and secondary
care clinicians and
contains at least 50% of
criteria listed.*

Institution demonstrates
that the FLS management
plan is communicated to
primary and secondary
care clinicians and
contains at least 90% of
criteria listed.*

Guidance
notes/
rationale

The intention of this standard
is to understand to what extent
the FLS management plan - and
communication of it to relevant
clinical colleagues in primary
and secondary care – has sought
those colleagues’ opinions on
how best to suit their needs to
ensure optimum adherence with
recommendations from the FLS.

Footnote: This standard pertains mainly to situations when patients present to an inpatient or outpatient facility for a non-orthopaedic related
reason, and whilst there, it is opportunistically discovered that a fracture exists (i.e. chest x-ray for pneumonia discovers a vertebral fracture). In
this case a post-fracture management plan is put into place and communicated to the patient as well as to all health care providers and payers (if
referral required) involved with the patient’s care.
*The criteria mentoned in Level 2 and Level 3 includes:
• Fracture risk score
• DXA – BMD
• DXA – vertebral fracture assessment or spine Xray result if done instead
• Primary osteoporosis risk factors
• Secondary causes of osteoporosis (if applicable)
• Fracture/fall risk factors

• Current drug treatment (if applicable)
• Medication compliance review
• Follow-up plan
• Lifestyle risk-factor assessment
• Time since last fracture

12. 		

Standard 			

Level 1 		

Level 2 			

Level 3

Long-term
Management
Standard

Institution has a protocol in
place for long-term follow
up of evidence-based initial
interventions and a long term
adherence plan.

Treatment
recommendations, for
patients requiring drug
treatments, include a
long-term follow-up
plan that occurs >12
months after fracture
advising when the patient
should undergo future
reassessment of fracture
risk and of need for
treatment.

Treatment
recommendations, for
patients requiring drug
treatments, include both a
short-term follow-up plan
<12 months after fracture,
AND a long-term follow-up
plan >12 after fracture,
advising when the patient
should undergo future
reassessment of fracture
risk, the need for treatment
and clear guidance on
when and with whom lies
responsibility for monitoring
adherence to treatment.

Guidance
notes/
rationale

The intention of this standard is to
ascertain what processes are in place
to ensure that long-term management
of fracture risk is reliably provided. In
healthcare systems with established
primary care infrastructure, local
primary care must be involved in
developing the processes that they
will implement for this aspect of postfracture care. In healthcare systems
that lack primary care infrastructure,
the FLS must establish effective
feedback processes directly from the
patient or carer and devise strategies
to ensure follow-up by the FLS.

Institution can
demonstrate the
proportion of patients
originally assessed by
the FLS have a long-term
follow-up plan in place
that has been subject at
years 1 & 2 and beyond.

Institution can
demonstrate the
proportion of patients
originally assessed by the
FLS have a short-term
follow-up plan within
6-12 months, as well as
a long term management
plan in place that has
been subject at years 1 &
2 and beyond.

Footnote: A key responsibility of an FLS of care is to have a protocol in place to ensure long-term follow-up will take place, and clear guidance
on when and with whom lies the responsibility for monitoring adherence to treatment whether it be by the FLS, referred to the primary care
physician/provider, or by another means that suits the underlying health care system.

32

Fracture Liaison Services Resource Pack

13. 		

Standard 			

Level 1 		

Level 2 			

Level 3

Database
Standard

All identified fragility fracture
patients are recorded in a
database which feeds into
central national database.

Fragility fracture patient
records (for patients
captured above) are
recorded in a local
database.

Site demonstrates that
all fragility fracture
patient records identified
above are recorded in
a database that can be
shared regionally for
data comparison.

Site demonstrates that all
fragility fracture patient
records identified above
are stored in a central,
national database. The
database can provide
benchmarking against all
provider units.

Guidance
notes/
rationale

The intention of this standard is to
highlight the importance of having
an effective database to underpin
the service. The standard also
emphasis the aspirational objective
of developing local, regional and
national databases that would
enable benchmarking of care
against the other FLS provider units
throughout the country.

Footnote: A local database for recording fragility fracture patient records, Level 1, is essential to an FLS. A central, national database is aspirational
and is important to strive toward, and therefore is set at Level 3.
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Appendix 2: Fracture Liaison Service Status Summary
A Microsoft Word version of this FLS Status Summary is available from http://osteoporosis.org.nz/resources/healthprofessionals/fracture-liaison-services/
1. Fracture Liaison Service (FLS) details:
• Hospital:
• Size of population served by hospital:
• FLS Lead Clinician:
• What is the source and duration of funding for post-fracture coordinator role?

2. When was the FLS established, or terminated if no longer operational?

3. Was a baseline audit of adherence to national secondary fracture prevention guidance conducted?
• If so, what proportion of fragility fracture patients were assessed in accordance with national guidance?

4. What is the scope of current FLS activities:
• Does the FLS serve in-patients only, out-patients only or both?
• Approximately how many fragility fracture patients are assessed by the FLS annually?
• What proportion of fracture patients aged over 50 years are assessed by the FLS?
• Does the FLS receive referrals from the radiology department for patients with suspected vertebral fractures?

5. Is a hospital/locality-wide FLS protocol in place?
• If so, was this protocol developed in collaboration with local primary care organisations?
• Has the FLS been subject to local audit?
- If so, what proportion of fragility fracture patients received post-fracture assessment according to national guidance?
- If so, what proportion of fragility fracture patients were recommended initiation of treatment according to national guidance?
• Does the FLS have capacity to conduct follow-up of fragility fracture patient management?
- If so, does the FLS protocol specify the frequency for follow-up?
• If so, what proportion of fragility fracture patients persist with management according to national guidance at 6 months,
1 year and/or 3 years?
- Does the hospital have a separate general osteoporosis assessment and management protocol in place?

6. Have any abstracts or publications been produced by the FLS team?
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Appendix 3: Generic Fracture Liaison Service business plan template
An editable Microsoft Word version of this business plan template is available from http://osteoporosis.org.nz/resources/
health-professionals/fracture-liaison-services/
[Insert name of local healthcare economy]

Executive Summary
Fracture Liaison Services improve quality and reduce costs through a reduction in unscheduled emergency admissions
for hip and other fragility fractures
• XXX patients from [Insert District Health Board] present with hip fracture to [Insert hospital] incurring an annual cost of
NZ$YYY,YYY
• Half of hip fracture patients suffer a fragility fracture of the wrist, shoulder, humerus, hip or other skeletal sites prior to breaking
their hip17-20
• Osteoporosis treatments subsidised by the Ministry of Health168-171 have the potential to halve secondary hip fracture incidence
if initiated when patients present to hospital with their first fragility fracture24-32
• Fracture Liaison Services (FLS) have been recognised by many policymakers throughout the world 59-68, professional
organisations38, 50-53 and patient societies22, 54-58 as the optimal model of care to reliably deliver secondary preventive care for fragility
fracture patients
• Successful FLS have been established in Australia79-83, Canada84-87, Europe69-78, Singapore131, 132 and the United States88-90
• The results of audits of secondary preventive care conducted in New Zealand38-41, 46 concur with findings from numerous similar
reports from elsewhere172 119, 155, 173-216; in the absence of an FLS, fragility fracture patients are neither assessed nor treated for
osteoporosis
• FLS have been demonstrated to be highly cost-effective in health economic evaluations from Australia93, Canada94, the UK60, 95
and the United States reference91
• [Insert name of local healthcare economy] does not have a Fracture Liaison Service as of [DD-MM-YYYY]
• The Ministry of Health requires all DHBs to operate a FLS in 2014-15 reference68.
Fracture Liaison Services improve quality and reduce costs through a reduction in unscheduled emergency admissions
for hip and other fragility fractures

The need for a Fracture Liaison Service in [Insert name of local healthcare economy]
Hip fractures are costly to patients and the New Zealand health care system
The incidence of hip fracture in New Zealand was estimated to be 3,803 cases per year in 2007, at a cost of NZ$105 million8. Given
that hip fractures represent up to 20% of all fragility fractures that come to clinical attention9, approximately 19,000 fragility fracture
presentations to urgent care services occur in New Zealand every year. The annual incidence of hip fractures in women aged 60 years
and over in 1991 was 1,83010 which had risen to 2,639 by 20078, an increase of 44%. In 2007, the total direct cost of osteoporosis
in New Zealand was estimated to be NZ$330 million per year8, 112. As New Zealand’s 1 million baby boomers began to retire in 2011113,
hip fractures will continue to exert a tremendous burden on older New Zealanders and the New Zealand healthcare system.
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Half of hip fracture patients give advance notice
Studies from Australia18, the UK19 and the USA17, 20 have demonstrated that approximately half of hip fracture patients suffer a fragility
fracture at another skeletal site prior to breaking their hip. Amongst women aged over 50 years, approximately one sixth of the
population has a history of fragility fracture22, 23. Based on policy developed by the Department of Health in England61, an estimate of
number of post-menopausal women that would require secondary preventive assessment can be made for a District Health Board
population:
‘In a District Health Board Population population of 300,000, there are likely to be:
• 55,000 post-menopausal women
• 17,400 post-menopausal women with osteoporosis
• 6,900 post-menopausal women with a previous fracture of any kind
• 900 post-menopausal women with a new fracture each year
The last two groups above constitute just 16% of the local population. But it is among this 16% that half of the hip fractures occur.
Targeting these groups in primary care and through Fracture Liaison case-finding Services in hospital provides ready access to those
at greatest risk of hip fractures.’
Implementation of guidelines117, 217, 218 regarding secondary prevention of fracture has the potential to halve subsequent hip fracture
incidence for patients that have suffered a fragility fracture at any skeletal site.

Fracture Liaison Services: clinically and cost-effective care
Definition of a Fracture Liaison Service: A Fracture Liaison Service (FLS) is a system to ensure fracture risk assessment, and
treatment where appropriate, is delivered to all patients with fragility fractures. An FLS is usually comprised of a dedicated case
worker, often a clinical nurse specialist, who works to pre-agreed protocols to case-find and assess fracture patients. An FLS is usually
based in hospital and requires support from a medically qualified practitioner. The structure of a hospital-based FLS is indicated in the
diagram below which was adapted from the UK ‘Blue Book’ on the care of patients with fragility fracture50.

Figure 1. The structure of the Glasgow Fracture Liaison Service adapted from The care of patients with fragility fracture50

Orthopaedic
Trauma
New Fracture
Presentation

Osteoporosis
treatment

Orthopaedics
Inpatient ward
1. FLS identifies 		
fracture patients
2. FLS assessment

Emergency
Department & X-Ray
Emergency
Department

Outpatient
Fracture clinic

Falls risk
Assessment*
Exercise
Programme
Education
Programme

Comprehensive communication of management plan to
GP supported by fully integrated FLS database system

* Older patients, where appropriate, are identified and referred for falls assessment
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FLS is clinically and cost-effective: The business plan authors may choose to insert one or more of the case studies on successful
FLS described in section 3.2 of this Fracture Liaison Service Resource Pack e.g. the Minimal Trauma Fracture Liaison (MTFL) service81 at
Concord Repatriation General Hospital, Sydney. Also please note that a case study on the first FLS to be established in New Zealand,
the Waitemata DHB FLS133, is available from the Osteoporosis New Zealand website at http://osteoporosis.org.nz/resources/
health-professionals/fracture-liaison-services/.
Service structure: The Minimal Trauma Fracture Liaison (MTFL) service81 was established in 2005 at this large tertiary referral centre
in Sydney. The MTFL service provides a good illustration of effective collaboration between a physician-led FLS and the hospital’s
Orthogeriatrics Service; the MTFL provides care for non-frail patients with fragility fractures whilst the Orthogeriatrics Service134 focuses
on frail patients, including the majority of hip fractures. The MTFL is delivered by an advanced trainee (i.e. a physician in his/her 4th-6th
year of post-graduate training) which required a 0.4-0.5 FTE appointment.
Service outcomes: The impact of the MTFL service was evaluated after 4 years. Fracture patients who chose to decline the consultation
freely offered by the service, in favour of follow-up with their primary care physician, were considered as a control group for statistical
comparison. Refracture incidence for those patients managed by the MTFL service was 80% lower than the control group.
A recently published cost-effectiveness analysis93 of the MTFL service reported:
• A mean improvement in discounted quality-adjusted life expectancy per patient of 0.089 QALY gained
• Partial offset of the higher costs of the MTFL service by a decrease in subsequent fractures, which led to an overall discounted cost
increase of AU$1,486 per patient over the 10-year simulation period
• The incremental costs per QALY gained (incremental cost-effectiveness ratio - ICER) were AU$17,291, which is well below the
Australian accepted maximum willingness to pay for one QALY gained of AU$50,000
Endorsement of FLS: A growing number of professional organisations38, 50-53, patient societies22, 54-58 and policymakers59-68 throughout
the world – including the Ministry of Health in New Zealand67, 68 - have recognised the need for systematic approaches to secondary
fracture prevention. A number of expressions have been adopted to describe exemplar service models, including ‘Fracture Liaison
Services’ in Europe69-78, Australia79-83 and Asia131, 132, ‘Co-ordinator Programs’ in Canada84-87 and ‘Care Manager Programs’ in the
United States88-90. Regardless of the terminology, all of these service models deliver high quality secondary preventive care through
identification, investigation and intervention for fragility fracture sufferers, with the aim of preventing future fractures.
[Insert name of local healthcare economy] does not have an FLS as of [DD-MM-YYYY].
A Fracture Liaison Service for [Insert name of local healthcare economy]
This business plan makes the case for urgent commissioning of a Fracture Liaison Service in [Insert name of local healthcare economy],
structured in accordance with successful models from elsewhere, to reduce the incidence of hip fracture amongst our older people.
The Ministry of Health requires all DHBs to operate a FLS in 2014-1568.
Aim: The aim of the proposed Fracture Liaison Service is to ensure that all patients aged ≥50 years presenting to urgent care services
with fragility fractures receive assessment and treatment, where appropriate, for osteoporosis and referral to local falls prevention
services to reduce their risk of subsequent fractures.
Current provision: An assessment of current service provision sets a context for funders to consider the merits of the business plan.
Service model: The Fracture Liaison Service will be structured in accordance with successful models from elsewhere. The author(s)
of the business plan is/are referred to international publications below to inform the description of the proposed FLS model in their
business plan including:
Seibel MJ, Lih A, Nandapalan H et al. Targeted intervention reduces refracture rates in patients with incident non-vertebral osteoporotic
fractures: a 4-year prospective controlled study. Osteoporosis International. 2011 Mar;22(3):849-858. PubMed ID 21107534
Bogoch ER, Elliot-Gibson V, Beaton DE et al. Effective initiation of osteoporosis diagnosis and treatment for patients with a fragility
fracture in an orthopaedic environment. Journal of Bone and Joint Surgery (Am). 2006 Jan;88(1):25-34. PubMed ID 16391246
McLellan A, Gallacher S, Fraser M et al. The fracture liaison service: success of a program for the evaluation and management of
patients with osteoporotic fracture. Osteoporosis International. 2003;14(12):1028-1034. PubMed ID 14600804
Greene D, Dell RM. Outcomes of an osteoporosis disease-management program managed by nurse practitioners. Journal of the
American Academy of Nurse Practitioners. 2010 Jun;22(6):326-329. PubMed ID 20536631
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Budgetary impact of an FLS for [Insert name of local healthcare economy]
The recurrent cost of the proposed Fracture Liaison Service of [NZ$XXX,XXX] per year is less than/comparable to the cost of [H] hip
fractures to the District Health Board service budget. If the service prevents [P%] of hip fractures overall, this would save [NZ$YYY,YYY]
in terms of averted fractures.
Number of hip fractures per year at this facility							
(H)
Number of fragility fractures at all skeletal sites at this facility					
(A)

		

Estimated cost of hip fracture								

(NZ$ C)

Total Cost of hip fracture per year at this facility						

(NZ$HxC)

Estimated average reduction in hip fracture readmission costs e.g.

		

[P%] of (NZ$HxC) = (S)

Cost of liaison service							

(NZ$185xA)93 = (L)

Cost saving per year								

(S)-(L)

Assumptions
• Based on Australian experience, the cost of liaison services average of NZ$1,850 over ten years93
• Only hip fractures are averted (about 20% of osteoporotic fractures are hip)
• Service models and hence success rates and costs vary between facilities
Proviso: This estimate is simplistic and contains many assumptions, not including the impact of approximately 20% to 30% one year
mortality after hip fracture = 25% x (H).
Insert local data on the total number of hip fracture admissions and non-hip fragility fracture patients managed as in-patients and
out-patients respectively. Consider producing a table as indicated below:
Age Range (Years)

Fracture
50 - 59

60 - 69

70 - 79

80 - 89

90+

Total

Hip

0

Forearm

0

Humerus

0

Lower Limb

0

Pelvis

0

Spine

0

Other

0

Not Specified

0

Total

0

0

0

0

0

0
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Provide local costs associated with hospital, primary care and Local Authority funded social care related to these fractures.

Projected Costs and Income
Capital Expenses						NZ$XX,XXX
Recurrent Expenses
1 Full time equivalent, band (X) Fracture Liaison Nurse			

NZ$XX,XXX

Clerical support as required						NZ$X,XXX
Acquisition of database and support package				

NZ$XXX

Production and postage of reports and questionnaires			

NZ$X,XXX

Support literature							NZ$XXX
DXA equipment service contract					NZ$X,XXX
DXA equipment depreciation/replacement costs			

NZ$X,XXX

Room charges							NZ$XXX
Other								NZ$X,XXX
Total Recurrent Costs						NZ$XX,XXX

Revenue
Additional DXA scans						NZ$XX,XXX
Additional outpatient appointments					NZ$XX,XXX
Additional procedures e.g. i.v. therapy				

NZ$X,XXX

Total Additional Revenue						NZ$XX,XXX
Revenue Surplus Generated (revenue-costs)			

NZ$XX,XXX

Summary
Hip fractures exert a substantial toll on our local older people and the healthcare budgets. Half of hip fracture patients give us
considerable advance notice that one day they will present to the local orthopaedic unit. Half of hip fracture patients suffer prior
fragility fractures that could and should serve as a trigger for secondary preventive care.
Implementation of a Fracture Liaison Service in [Insert name of local healthcare economy] will close the secondary fracture prevention
gap in our area. The Fracture Liaison Service will improve the quality of care we give and reduce costs associated with preventable
fragility fractures. This business plan recommends commissioning of this service as a matter of urgency, in accordance with Ministry
of Health requirements for 2014-1568.
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Appendix 4: Step-by-step guide to Fracture Liaison Service development
A Microsoft Word version of this Step-by-step guide to FLS development is available from http://osteoporosis.org.nz/resources/
health-professionals/fracture-liaison-services/
Critical success factors
The success factors common to the establishment and operation of effective Fracture Liaison Services are provided in the check list
below:
• Establishment of a multi-disciplinary strategy group from project outset
• Adequate local access to axial bone densitometry
• Appointment of a post-fracture coordinator
- Delivery of a “one-stop-shop” coordinator-led assessment
• Protected time for input from the hospital Lead Clinician in Osteoporosis
• Agreement of assessment/management protocols with all stakeholders
• Acquisition of an FLS database to underpin communication and audit
• Agree specifics of communication mechanism with primary care
• Establish referral mechanism from FLS to local Falls Prevention Team
• Monitor adherence to management recommendations issued by FLS

Preparatory work prior to FLS becoming operational
Establish multi-disciplinary stakeholder group likely to include:
• The Hospital’s “Lead Clinician in Osteoporosis” (usually a rheumatologist, endocrinologist, geriatrician or orthopaedic surgeon)
• Consultant Orthopaedic Surgeon with an interest hip/fragility fracture surgery
• Consultant Geriatrician or Ortho-geriatrician
• Relevant specialist nurses, physiotherapists and other Allied Healthcare Professionals
• Personnel responsible for development/installation of FLS database
• Representatives from hospital and primary care medicines management
• Representative from local primary care-based service commissioning groups
• Representative from local general practice
• Representative from local Public Health
• Individual to serve as liaison with local musculoskeletal/fragility fracture strategy group

40

Fracture Liaison Services Resource Pack
Utilise Plan-Do-Study-Act methodology to plan initial FLS development and cycle of continuous improvement:
Plan
• Conduct baseline audit to establish care gap
- Number of patients over 50 years attending with fragility fracture
- Proportion of patients over 50 years receiving secondary prevention post fracture
- Review any data from previous local audits of fragility fracture care
• Design prototype service to close the management gap
- Write aims and objectives
- Identify how you will capture fracture patients
- Write protocols for wards and fracture clinics
• Ensure algorithms and protocols are agreed before FLS clinics are in place
• Agree all documentation and communication mechanisms
• Develop business case
• Engage hospital management and/or healthcare commissioners to fund pilot phase
Do
• Implement prototype service model
• Collect audit data throughout pilot phase
Study
• Analyse improvement in provision of care from audit
• Refine prototype service model to improve performance
Act
• Implement changes and monitor performance improvement
• Repeat PDSA cycle through continuous ongoing audit and review
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Issues to consider when FLS is operational
Patient identification:
• Ensure FLS notified of all patients admitted by
- Attending wards to see patients admitted with fragility fracture
- Attending orthopaedic/trauma team meetings to discuss patients admitted to wards overnight
- Attending designated new fracture clinics if operated

Referral pathways:
• Ongoing evaluation of optimal terms to communicate the role of fracture risk assessment and falls assessment to patients

Communication with patients
• Evaluate effectiveness of delivery of information regarding lifestyle advice and modifications
• Evaluate delivery of treatment recommendations to patients – verbal and written

Compliance with medication
• Consider options for regular contact with patients to review compliance with therapy

Communication with other specialities
• Discuss with ward staff and orthopaedic surgeons’ management plans, and discuss and inform input with the
multidisciplinary team.
• Regular review of appropriate referral pathways to:
- Metabolic bone clinic
- Bone densitometry
- Local falls services, where available
• Ongoing evaluation of response to letters sent to colleagues:
- Metabolic Bone Clinic
- Local falls services, where available
- Orthopaedic surgeons

Communication with Primary care
• Ongoing evaluation of response to letters sent to GPs including information on:
- Assessment
- Fracture type
- Risk factors
- Blood results
- Suitable treatment recommendations
• Suggest follow-up assessment by GP at 3/6/12 months.
• Consider pro-active FLS-led 6 month review of all patients via GP questionnaire and patient questionnaire if appropriate
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Appendix 5: Generic Fracture Liaison Nurse Specialist job description
An editable Microsoft Word version of this job description is available from http://osteoporosis.org.nz/resources/healthprofessionals/fracture-liaison-services/
Job title:		

Fracture Liaison Specialist Nurse

Location:

As appropriate

Responsible to:		

Managerially: To be completed locally

Professionally: 		

To be completed locally

Grade:			

To be completed locally

Job Summary
1. To co-ordinate and be responsible for the development of the Fracture Liaison Service for [insert location]
2. To be aware of the Osteoporosis Guidelines for [insert location] involved in the Osteoporosis initiative.
3. To develop links and communication between the orthopaedic services and metabolic bone unit.
4. To develop appropriate referrals and pathways of care for patients admitted with fragility fractures that may have osteoporosis.
5. To be autonomous and be prepared to make decisions where appropriate, manage own time and workload and work individually
as well as contributing to the team when necessary.
6. To assist in the establishment of a multidisciplinary unit for the diagnosis and management of bone disorders principally osteoporosis.
7. To act as a link person enhancing co-ordination and communication between the various members of the orthopaedic and
medical teams, to the metabolic bone team as well as other areas that refer patients to the unit.
8. To help establish educational and health promotion programs for patients attending the unit and those seen at other sites.
9. To perform audit of the developing service and associated bone densitometry screening programs.
10.		To be aware of time constraints and financial implications of developing the service projects.
11.		To be responsible for accurate data entry and of data associated with research and be proficient in appropriate computer packages.
12.		To identify any areas of opportunity within the unit for development of research, and assist in their evolution. To be involved in the
submission of ethics proposals, grant applications and the setting up of research and audit.
Core Responsibilities
1. To ensure an efficient and effective service is given to patients who may have osteoporosis who are admitted with fragility fracture.
2. To liaise with all members of the team to ensure smooth running of the referral service and unit.
3. To develop and maintain accurate data collection and storage using computer skills.
4. To be skilled in patient assessment techniques such as taking histories and clinical skills including venepuncture for patients
needing investigations.
5. To be a source of knowledge and provide educational support concerning osteoporosis and identification of research areas.
6. To be involved in the development of proposals, ethical requirements and implementation of research within the unit.
7. To maintain and update own knowledge and clinical skills of bone disorders to enable education and advice to be given to patients
and their families.
8. To maintain and develop own personal and professional development according to UKCC guidelines.
9. To liaise with all members of the team to ensure smooth running of the unit.
This job description should be regarded only as a guide to the duties required and is not intended to be definitive.
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