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Abstract
The Asia -Pacific Bone Academy (APBA) Fracture Liaison Service (FLS) Focus Group educational initiative has stimulated
activity across the Asia -Pacific region with the intention of supporting widespread implementation of new FLS. In 2017, the
APBA FLS Focus Group developed a suite of tools to support implementation of FLS across the Asia-Pacific region as a
component of a multi-faceted educational initiative. This article puts this initiative into context with a narrative review describing
the burden of fragility fractures in the region, the current secondary fracture prevention care gap and a summary of emerging best
practice. The results of a survey to evaluate the impact of the APBA educational initiative is presented, in addition to commentary
on recent activities intended to improve the care of individuals who sustain fragility fractures across the Asia -Pacific. A FLS
Toolbox for Asia-Pacific was developed which included the following sections:

1. The burden of fragility fractures in the Asia-Pacific region.
2. A summary of evidence for FLS in the Asia-Pacific.
3. A generic, fully referenced FLS business plan template.
4. Potential cost savings accrued by each country, based on a country-specific FLS Benefits Calculator.
5. How to start and expand FLS programmes in the Asia-Pacific context.
6. A step-by-step guide to setting up FLS in countries in the Asia-Pacific region.
7. Other practical tools to support FLS establishment.
8. FLS online resources and publications.
The FLS Toolbox was provided as a resource to support FLS workshops immediately following the 5th Scientific Meeting of

the Asian Federation of Osteoporosis Societies (AFOS) held in Kuala Lumpur in October 2017. The FLS workshops addressed
three key themes:

• The FLS business case.

Previous presentation of data presented in this manuscript: Professor
Peter Ebeling delivered a short presentation on this initiative at the IOF
Regional–7th Asia-Pacific Osteoporosis Conference held in Sydney,
Australia on 30th November 2018.
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• Planning the FLS patient pathway.
• The role of the FLS coordinator in fragility fracture care management.
A follow-up survey of 142 FLS workshop participants was conducted in August–September 2018. The survey included

questions regarding how FLSwere developed, funded, the scope of service provision and the support provided by the educational
initiative. Almost one-third (30.3%) of FLS workshop participants completed the survey. Survey responses were reported for
those who had established a FLS at the time the survey was conducted and, separately, for those who had not established a FLS.
Findings for those who had established a FLS included:

• 78.3% of respondents established a multidisciplinary team to develop the business case for their FLS.
• 87.0% of respondents stated that a multidisciplinary team was established to design the patient pathway for their FLS.
• 26.1% of respondents stated that their FLS has sustainable funding.
• The primary source of funding for FLS was from public hospitals (83.3%) as compared with private hospitals (16.7%).
Most hospitals that had not established a FLS at the time the survey was conducted were either in the process of setting-up a

FLS (47%) or had plans in place to establish a FLS for which approval is being sought (29%). The primary barrier to establishing
a new FLSwas lack of sustainable funding. The APBA FLS Focus Group educational initiative has stimulated activity across the
Asia-Pacific region with the intention of supporting widespread implementation of new FLS. A second edition of the FLS
Toolbox is in development which is intended to complement ongoing efforts throughout the region to expedite widespread
implementation of FLS.
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The ageing population in Asia Pacific

In 2017, the United Nations (UN) Department of Economic
and Social Affairs reported the global population to be 7.6
billion people [1]. In total, 4.5 billion live in Asia, representing
60% of the world’s inhabitants. China and India continue to be
the most populous countries with populations of 1.4 billion
and 1.3 billion, respectively. Globally, the proportion of older
people aged ≥ 60 years (13%) is half that of children aged < 15
years (26%), a situation which is set to change dramatically in
the coming decades. The combination of declining fertility
rates and increasing life expectancy will continue to fuel age-
ing of the population worldwide. As illustrated in Fig. 1, as
compared with the beginning of the century, the number of
people aged ≥ 65 years in Asia will more than quadruple by
2050 and increase by almost sixfold by 2100 [2].

A demographic shift on this scale and at this unprecedented
rate will have major implications for the economies of nations
throughout the region. Age-dependency ratios provide a crude
measure of individuals who are more likely to be active in the
work force (i.e. those aged 15 to 64 years) as compared with
those who typically are not (i.e. children aged 0 to 14 years
and adults aged 65 years or over). The so-called “old-age”
dependency ratio is the ratio of the population aged ≥ 65 years
to the population aged 15–64 years, who are considered to be
of “working age”. These ratios are presented as number of
dependents per 100 persons of working age. In Asia, the UN
analyses and projections suggest that the ratio increased from
6.8 older persons per 100 working age persons in 1950 to a
ratio of 11.2:100 in 2015 [3]. As illustrated in Fig. 2, Asia is
currently passing through a point of inflection whereby ratios

are projected increase to 17.5:100, 27.8:100 and 46.3:100 by
2030, 2050 and 2100, respectively. While the analogous child
dependency ratio in the region declined from 61.1:100 in 1950
to 36.2:100 in 2015, and is projected to decline further to
26.1:100 by 2100, the total dependency ratio (i.e. the number
of children aged < 15 years combined with adults aged > 64
years, as compared with people of working age) will have
increased from 47.3:100 in 2015 to 55.8:100 in 2050 and
72.4:100 in 2100. Notably, these trends are evident in coun-
tries categorised by the UN as high income (New Zealand),
upper-middle income (China), lower-middle income
(Philippines) and low income (North Korea).

A direct consequence of this “longevity miracle”—if left
unchecked—will be an explosion in the incidence of chronic
diseases afflicting older people. To paraphrase Ebeling [4],
“Osteoporosis, falls and the fragility fractures that follow will
be at the vanguard of this battle which is set to rage between
quantity and quality of life.”

The burden of osteoporosis in Asia Pacific

The group of countries which constitute the Asia Pacific
region is defined differently by major global organisa-
tions. The UN considers Asia to be comprised of 48 coun-
tries (where mainland China, the Hong Kong Special
Administrative Region [SAR], Macao SAR and Taiwan
are considered collectively to be one country). This in-
cludes 5 countries designated as Eastern Asia, 14 coun-
tries as South-Central Asia, 11 countries as South-Eastern
Asia and 18 countries as Western Asia [2]. The UN also
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considers Oceania to comprise 23 countries, thus a total of
71 countries in Asia Pacific, from Samoa in the East to
Turkey in the West. The World Bank operates in regions
designated as East Asia and Pacific, South Asia and
Europe and Central Asia, comprising 15, 8 and 9 coun-
tries in Asia Pacific, respectively [5].

In 2018, the Asian Federation of Osteoporosis Societies
(AFOS) published an update to hip fracture projections for
the following countries/regions in Asia: China, Hong Kong,
India, Japan, Malaysia, Singapore, South Korea, Taiwan and
Thailand [6]. The AFOS investigators estimated the total pop-
ulation of these countries/regions in 2018 to be 3.1 billion,
accounting for 70% and 42% of the Asian and global popula-
tions, respectively. For 2018 and 2050, the projected numbers
of hip fractures and direct cost of hip fractures are shown in

Fig. 3a, b, respectively. In 2018, more than 1.1 million hip
fractures were anticipated to occur in the nine countries/
regions incurring an estimated direct cost of US$7.4 billion.
By 2050, the number of hip fractures will increase by 2.3-fold
to more than 2.5 million cases per year, resulting in projected
costs of almost US$13 billion. Notably, China sustained
43.1% of the hip fractures in 2018, but incurred just 22.7%
of the costs across the region, while Japan sustained 15.9% of
the hip fractures, but incurred 66.4% of the costs. However,
the cost estimates for China may be conservative because they
are based on the direct cost for each hip fracture being
US$3486. A recent multi-centre study from Zhang et al. esti-
mated hospitalisation costs for hip fracture using data from the
Chinese National Medical Data Centre database [7]. The
hospitalisation cost for hip fracture in China in 2014 values
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Fig. 1 People aged 65 years or
over in Asia Pacific during the
period 2000–2100 [2]. From
World Population Prospects: The
2017 Revision, Volume I:
Comprehensive Tables (ST/ESA/
SER.A/399), by Department of
Economic and Social Affairs,
Population Division, ©2017
United Nations. Reprinted with
the permission of the United
Nations
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Fig. 2 Old-age dependency ratios
for Asia Pacific countries from
1950 to 2100 [3]. From World
Population Prospects: Volume II:
Demographic Profiles 2017
Revision. ST/ESA/SER.A/400,
by Department of Economic and
Social Affairs, Population
Division, ©2017 United Nations.
Reprinted with the permission of
the United Nations.
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was estimated to be US$8,550 (¥53 440), which would place
the current burden at US$4.1 billion.

During the last decade, the International Osteoporosis
Foundation (IOF) has undertaken regional audits for Asia
Pacific [8], Eastern Europe and Central Asia [9] and
Middle East and Africa [10]. More recently, IOF pub-
lished the IOF Compendium of Osteoporosis, which sum-
marises the findings of the regional audits and, where
available, more recent epidemiological studies [11].
Table 1 provides a summary of annual hip fracture inci-
dence and direct costs associated with hip fractures for the
countries considered by the UN to be in the Asia and
Oceania regions which were not included in the AFOS
study [6], where data are available from the IOF reports
[8–11] or more recent studies and analyses based on UN
population estimates [12–20]. Annual hip fracture inci-
dence is known for approximately half of the countries
(12/26) and estimates of the direct cost of hip fractures
are available for almost 70% (18/26) of the countries. All
the IOF Regional Audits highlight the absence of robust
epidemiological data for many countries, and the need for
epidemiological research to be undertaken to enable the

burden of disease to be accurately quantified in all
countries.

The rationale for secondary fracture
prevention

In light of the scale of the burden that fragility fractures
caused by osteoporosis impose on the population of the
Asia Pacific region (and the world), healthcare profes-
sionals, policymakers and other stakeholders may rea-
sonably pose the question, where does one start to tack-
le such an enormous challenge? The IOF World
Osteoporosis Day thematic report [21], which launched
the IOF Capture the Fracture® Programme [22], pro-
posed a pragmatic answer to this question:

Nature has provided us with an opportunity to system-
atically identify a significant proportion of individuals
that will suffer fragility fractures in the future. This is
attributable to the well-recognised phenomenon that
fracture begets fracture. Those patients that suffer a
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Fig. 3 a Projected numbers of hip fractures in Asian countries in 2018 and 2050 [6]. Data reproduced with kind permission of Elsevier. b Projected direct
costs of hip fractures in Asian countries in 2018 and 2050 [6]. Data reproduced with kind permission of Elsevier



fragility fracture today are much more likely to suffer
fractures in the future; in fact, they are twice as likely to
fracture as their peers that haven’t fractured yet. From
the obverse view, we have known for three decades that
almost half of patients presenting with hip fractures have
previously broken another bone.
Science has provided us with a broad spectrum of effec-
tive pharmacological agents to reduce the risk of future
fractures. These medicines have been shown to reduce
fracture rates amongst individuals with and without

fracture history, and even amongst those that have al-
ready suffered multiple fractures.

Individuals who have sustained a first fragility fracture are
at considerably increased risk of sustaining subsequent frac-
tures. Meta-analyses have established that a history of fracture
at any skeletal site is associated with approximately a dou-
bling of future fracture risk [23, 24]. Further, subsequent frac-
tures appear to occur rapidly after an index fracture. In 2004,
Swedish investigators examined the pattern of fracture risk

Table 1 Hip fracture incidence and direct costs for countries included in IOF regional audits [8–10] designated as Asia and Oceania countries by the
UN [2] but not included in 2018 AFOS hip fracture projections [6]

IOF regional audit and
country

Population in 2015
(thousands)

Annual hip fracture incidence
(year)

Direct cost for each hip fracture in USD
(year)

References

IOFAsia Pacific regional audit

Australia 23,800 28,370 (2018) 23,597 (2018) [2, 12]

Indonesia 258,162 43,000 (2010) 3000–9000 (2013) [2, 8]

New Zealand 4615 3640 (2014) 33,069 (2014) [2, 13]

Pakistan 189,381 n.a. 1200–2400 (2013) [2, 8]

Philippines 101,716 n.a. 2200 (2007–2012) [2, 8]

Sri Lanka 20,714 n.a. n.a. [2]

Vietnam 93,572 n.a. 1000–4000 (2013) [2, 8]

IOF Eastern European and Central Asian regional audit

Armenia 2917 1524a (2015) n.a. [2, 14–16]

Azerbaijan 9617 n.a. n.a. [2]

Georgia 3952 n.a. n.a. [2]

Kazakhstan 17,750 2,238 (2009) 4700 (2010) [2, 9]

Kyrgyzstan 5865 2,300 (2010) 220–2000 (2010) [2, 9]

Tajikistan 8549 n.a. 200–3500 (2010) [2, 9]

Uzbekistan 30,976 n.a. 500 (2010) [2, 9]

IOF Middle East and Africa regional audit

Bahrain 1372 n.a. n.a. [2]

Iraq 36,116 n.a. 1000–3000 (2011) [2, 10]

Iran 79,360 52,865b (2010) 1845 (2014–2015) [2, 10, 17]

Jordan 9159 1,008 (2008) n.a. [2, 10]

Kuwait 3936 n.a. n.a. [2]

Lebanon 5851 1,199 (2007) 2069–10,000 (2011) [2, 10, 18]

Palestine 4663 n.a. 3500–4500 (2011) [2, 10]

Qatar 2482 n.a. n.a. [2]

Saudi Arabia 31,557 7,528 (2013) 20,250 (2013) [2, 19]

Syria 18,735 4,000 (2010) 2500 (2011) [2, 10]

Turkey 78,271 24,361 (2010) 3119 (2011) [2, 20]

United Arab Emirates 9154 n.a. 12,000 (2011) [2, 10]

n.a. not available
a Calculated by application of the hip fracture incidence rates reported by Kanis et al. [16] to the Armenian population aged 50 years or over in 2015
according to the UN Population Prospects in 2017 [14, 15]
b Calculated by application of hip fracture incidence rates reported in IOF Regional Audit [10] to the Iranian population aged 50 years and over in 2010
according to the UN Population Prospects in 2017 [14, 15]

Reproduced with kind permission of the International Osteoporosis Foundation
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following a prior fracture at the spine, shoulder or hip [25].
During 5 years of follow-up, one-third of all subsequent frac-
tures occurred within the first year after fracture, and less than
9% of all subsequent fractures occurred in the fifth year.

Several studies have noted that up to half of hip fracture
patients sustained fractures at other skeletal sites during the
months and years before breaking their hip. This was first
reported by US investigators in 1980 [26], and has more re-
cently been reported in studies from Australia [27], Scotland
[28] and the USA [29]. In this regard, the Australian group
coined the term “signal fracture” to highlight the opportunity
presented when individuals seek medical attention at a hospi-
tal or community-based fracture clinic.

The evidence base for secondary fracture
prevention and clinical guidance

In 2016, Harvey et al. summarised the evidence base for phar-
macological treatments specifically in the context of second-
ary fracture prevention [30]. The relative risk reductions
(RRR) observed for hip fracture and vertebral fracture were
in the range 25–50% and 30–65%, respectively, varying ac-
cording to the agent used and the characteristics of the popu-
lations treated. The RRRs for non-vertebral fracture varied
from 20 to 53%.

Numerous clinical practice guidelines throughout the
world identify individuals who have sustained fragility frac-
tures as a readily identifiable high-risk group that should be
targeted for bone health assessment and the risk of falling. In
this regard, the well-known National Institute for Health and
Care Excellence (NICE) in the UK has published the follow-
ing comprehensive suite of technology appraisals, clinical
guidelines and quality standards relating to management of
fragility fractures:

& NICE technology appraisals (TA):

– NICE TA 464 (update): Bisphosphonates for treating os-
teoporosis (updated February 2018) [31].

– NICE TA 161 (update): Raloxifene and teriparatide for
the secondary prevention of osteoporotic fragility frac-
tures in postmenopausal women (updated February
2018) [32].

– NICE TA 204: Denosumab for the prevention of osteo-
porotic fractures in postmenopausal women [33].

& NICE clinical guidelines (CG):

– NICE CG 146 (update): Osteoporosis: assessing the risk
of fragility fracture (updated February 2017) [34].

– NICE CG 124 (update): Hip fracture: management (up-
dated May 2017) [35].

& NICE quality standards (QS):

– NICE QS 149: Osteoporosis [36].
– NICE QS 16 (update): Hip fracture in adults (updated

May 2017) [37].

Clinical guidelines on the management of osteoporosis are
available in many countries/regions in Asia Pacific, including
Australia [38], China [39], Hong Kong [40], India [41],
Indonesia [42], Japan [43], Malaysia [44], New Zealand
[45], Philippines [46], South Korea [47], Taiwan [48],
Thailand [49] and Vietnam [50]. As is evident from the next
section of this publication, lack of clinical guidance is not the
key issue, rather it is lack of implementation of available
guidance.

The secondary fracture prevention care gap
in Asia Pacific

Delivery of secondary fracture prevention has been evaluated
in primary studies and analyses from Australia [51], China
[52, 53], Hong Kong [54], India [55], Japan [56–58],
Malaysia [59], New Zealand [60], South Korea [61–64] and
Thailand [65]. Summaries of these studies and analyses
follow.

Australia

In 2016, the Australian and New Zealand Bone and Mineral
Society (ANZBMS) developed a Secondary Fracture
Prevention (SFP) Programme Initiative [66] which included
a SFP Programme Resource Pack [51]. This document includ-
ed an analysis of the secondary preventionmanagement gap in
Australia. A series of audits undertaken at the national and
local level reported that 9–28% and 6–21% of fracture patients
received osteoporosis treatment, respectively.

China

In 2015, Xia et al. undertook a multicenter, retrospective co-
hort study of women aged 50 years and older who were ad-
mitted to hospital with a low-trauma hip or vertebral fracture
during the period 2008–2012 [52]. Osteoporosis was diag-
nosed in 57% of patients overall. Bone density testing had
ever been conducted in 58% of patients. After the index frac-
ture, almost 70% received supplements and/or osteoporosis-
specific medications. Less than half of this group received
osteoporosis-specific medication. In 2016, Rath et al. com-
pared specific measures of hip fracture care and secondary
prevention for hip fracture patients admitted to a Beijing ter-
tiary hospital in 2012 (n = 780) with the findings of the UK
National Hip Fracture Database (NHFD) for hip fracture
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patients presenting to 180 UK hospitals in the same year (n =
59,365) [53]. Key findings included:

& Proportion of patients who received osteoporosis assess-
ment: 0.3% of patients in Beijing versus 94% in the UK.

& Proportion of patients who received falls assessment:
3.8% of patients in Beijing versus 92% in the UK.

Hong Kong

In 2017, Leung et al. compared care provided to hip fracture
patients in Hong Kong in 2012 with that documented in the
UK NHFD report for the same year [54]. Findings of rele-
vance to secondary fracture prevention included:

& Proportion of patients discharged on bone protection med-
ication: 23% in Hong Kong versus 69% in the UK.

& Proportion of patients who received falls assessment: 98%
in Hong Kong versus 92% in the UK.

India

In 2017, Rath et al. evaluated the care of hip fracture patients
in three major teaching hospitals in Delhi [55]. Among indi-
viduals who sustained hip fractures during the period
September 2014 to March 2015, only 10% received falls as-
sessment and were prescribed antiresorptive therapy com-
bined with calcium and vitamin D supplements on discharge.

Japan

In 2012, Hagino et al. investigated the risk of a second
hip fracture in patients after a first hip fracture [56]. Less
than a fifth (19%) were initiated on osteoporosis treatment
during their hospital stay, and among these patients, just
over a third (37%) continued to take treatment for 12
months after the fracture. In 2015, Baba et al. evaluated
the proportion of distal radius fracture patients who were
offered secondary preventive care by trauma surgeons
[57]. Bone density examination after fracture was per-
formed in 9% of patients (n = 126), and treatment for
osteoporosis was initiated in 74% (n = 93) of those who
underwent bone mineral density (BMD) examination after
fracture. In 2017, Iba et al. compared rates of post-fracture
osteoporosis treatment by surgeons for the periods 2000–
2003 and 2010–2012 [58]. In the earlier period, 13.1% of
fracture patients received osteoporosis medication as com-
pared with 16.2% a decade later.

Malaysia

In 2017, Yeap et al. described care of individuals who present-
ed with a hip fracture to a private hospital in Malaysia during
2010–2014 [59]. Just over a quarter of patients (28%) were
initiated on osteoporosis-specific treatment. The overall mean
duration of treatment was 3.35 ± 4.44 months (standard devi-
ations), while the median was 1.0 month (IQR, 2.5 months).
This reflected the fact that almost a quarter of patients who
received osteoporosis-specific treatment (17/72) received in-
travenous zoledronic acid.

New Zealand

In 2017, Braatvedt et al. described the care of individuals aged
≥ 50 years who sustained a fragility fracture in Auckland dur-
ing 2011–2012 [60]. Just under a quarter of patients (24%)
were prescribed a bisphosphonate within 12 months of their
fracture.

South Korea

In 2014, Kim et al. investigated osteoporosis treatment rates
among individuals who presented with hip fractures to hospi-
tals in Jeju Island during the period 2008–2011 [61]. Less than
a quarter of patients (23%) received osteoporosis treatment
after the fracture. In 2015, Kim et al. undertook a cross-
national study to evaluate post-hip fracture osteoporosis treat-
ment rates in South Korea, the USA and Spain [62]. Within 3
months of hip fracture, 39% of the South Korean patients had
filled at least one prescription for osteoporosis medication. In
2017, Yu et al. evaluated a large national dataset of individuals
(n = 6307) who sustained hip fractures during 2013–2014
[63]. One-third of these patients (33.5%) received a prescrip-
tion for a specific osteoporosis treatment. In 2018, Jang et al.
evaluated a very large national dataset of individuals (n =
556,410) who sustained their first fragility fracture between
January 1, 2008 and December 31, 2012 [64]. Differences in
post-fracture osteoporosis treatment were evident between
sexes, with 41.7% of women compared with only 19.3% of
men receiving osteoporosis-specific treatment within 6
months of fracture.

Thailand

In 2013, Angthong et al. evaluated BMD testing and osteopo-
rosis treatment rates for individuals admitted to an orthopaedic
department during the period 2010–2011 [65]. Bone density
testing was undertaken for 38% of patients. Among those with
diagnosis of osteopenia or osteoporosis, 33% were treated
with calcium, vitamin D and bisphosphonates.

Osteoporos Int (2020) 31:805–826 811



Regional studies

In 2013, Kung et al. investigated factors which influence the
diagnosis and treatment of osteoporosis after a fragility frac-
ture among postmenopausal women in Asian countries [67].
Patient surveys and medical charts of postmenopausal women
(N = 1122) discharged after a hip fracture from treatment
centres in mainland China, Hong Kong, Malaysia,
Singapore, South Korea, Taiwan and Thailand between
July 1, 2006 and June 30, 2007 were reviewed for BMD
measurement, osteoporosis diagnosis and osteoporosis treat-
ment. Key findings included:

& 28% of patients underwent BMD measurement.
& 52% were informed that they had osteoporosis.
& 33% received treatment for osteoporosis within 6 months

of discharge.

Notably, a history of previous fracture was not associated
with an osteoporosis diagnosis.

A systematic approach to fragility fracture
care and prevention

During the last two decades, efforts to develop and drive broad
adoption of a systematic approach to fragility fracture care and
prevention have been undertaken at the national and

international level [30]. The national strategy developed by
Osteoporosis New Zealand serves as an exemplar of a system-
atic approach throughout the life-course and is illustrated in
Fig. 4 [68].

Individuals who have sustained hip fractures are consid-
ered to be the highest priority group with respect to bone
health and falls risk. The need for effective orthogeriatric co-
care of patients admitted to hospital with hip fractures is well
recognised in professional guidance [69, 70]. Such
“orthogeriatric service” (OGS) models of care focus on expe-
diting surgery, ensuring optimal management of the acute
phase through adherence to a care plan overseen by senior
orthopaedic and geriatrician/internal medicine personnel and
delivery of secondary fracture prevention through osteoporo-
sis management and falls prevention.

The complementary Fracture Liaison Service (FLS) model
of care ensures that all patients aged 50 years or over, who
present to urgent care services with a fragility fracture at any
skeletal site, undergo fracture risk assessment and receive
treatment in accordance with prevailing national clinical
guidelines for osteoporosis. The FLS also ensures that falls
risk is addressed among older patients through referral to ap-
propriate local falls prevention services.

These two service models are entirely complementary. As
adoption of OGS for hip fracture sufferers becomes more
widespread, OGS are increasingly likely to deliver secondary
preventive care for these patients. As hip fractures constitute
approximately 20% of all clinically apparent fragility fractures

812 Osteoporos Int (2020) 31:805–826
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[71], in health systems which have implemented anOGS, FLS
will provide secondary preventive care for the other 80% of
fragility fracture sufferers who have experienced fractures of
the wrist, humerus, spine, pelvis and other sites.

In July 2018, a Global Call to Action to improve the care of
people with fragility fractures was published [72]. The Call to
Action stated that there is an urgent need, globally, to improve:

& Acute multidisciplinary care for the person who suffers a
hip, clinical vertebral and other major fragility fractures.

& Rapid secondary prevention after first occurrence of all
fragility fractures, including those in younger people as
well as those in older persons, to prevent future fractures.

& Ongoing post-acute care of people whose ability to func-
tion is impaired by hip and major fragility fractures.

The Call to Action highlighted OGS and FLS as the opti-
mal models of care to achieve these goals. Endorsement of the
Call to Action was sought from organisations representing
geriatrics, orthopaedics, osteoporosis/metabolic bone disease,
rehabilitation and rheumatology. On publication, 81 organisa-
tions at the global level, regional level (Asia Pacific, Europe,
Latin America, Middle East and Africa) and at the national
level for five highly populated countries (Brazil, China, India,
Japan and the USA) had endorsed the Call to Action.

Descriptions of implementation of OGS—and hip fracture
registries to benchmark the care that they provide against clin-
ical care standards—and FLS in the Asia Pacific region
follow.

The orthogeriatric model of care, clinical
standards and the emergence of hip fracture
registries in Asia Pacific

Australia and New Zealand

A major effort to improve acute hip fracture care and second-
ary prevention after hip fracture has been led by the Australian
andNew ZealandHip Fracture Registry (ANZHFR) [73]. Key
steps in this bi-national quality improvement initiative during
the last 7 years have included:

& 2011: The first meeting of clinicians from Australia and
New Zealand was convened to consider how experience
from elsewhere could inform development of a hip frac-
ture registry for both countries.

& 2013: The first ANZHFR Facilities Level Audit was pub-
lished [73], which assessed and documented what ser-
vices, resources, policies, protocols and practices existed
across Australia and New Zealand hospitals in relation to
hip fracture care.

& 2014: Publication of the Australian and New Zealand
Guideline for Hip Fracture Care [70] and the second
ANZHFR Facilities Level Audit [73].

& 2015: Development and roll-out of the ANZHFR in both
countries and publication of the third ANZHFR Facilities
Level Audit [73]. In New Zealand, the Accident
Compensa t ion Corpora t ion (ACC) a l loca ted
NZ$300,000 to support implementation and development
of the New Zealand arm of ANZHFR from January 2016
to December 2018. ACC is the Crown Entity in New
Zealand responsible for managing a national no-fault
scheme for people who sustain accidental injuries.

& 2016: Publication of the Hip Fracture Care Clinical Care
Standard by the Australian Commission in collaboration
with the Health Quality and Safety Commission New
Zealand [74], publication of the ANZHFR 2016 Annual
Report [75], which included the first ANZHFR Patient
Level Audit and the fourth ANZHFR Facilities Level
Audit.

& 2017: Publication of the ANZHFR 2017 Annual Report
[76], which included the second ANZHFR Patient Level
Audit and the fifth ANZHFR Facilities Level Audit.

& 2018: Publication of the ANZHFR 2018 Annual Report
[77], which included the third ANZHFR Patient Level
Audit and the sixth ANZHFR Facilities Level Audit. As
of September 2018, ANZHFR held a total of 25,792 re-
cords from 70 hospitals across both countries [78]. This
included 95% (21/22) of hospitals in New Zealand and
62% (59/95) of hospitals in Australia. The Australian
Government allocated AU$300,000 to build capacity of
the Australian arm of ANZHFR during 2018-2020 [79].

The ANZHFR 2018 Annual Report included data on 9408
hip fracture patients from 56 hospitals across both countries
[77]. This represented approximately 48% of all public hospi-
tals that were treating hip fractures at the time. Findings in
relation to the seven Quality Statements of the Hip Fracture
Care Clinical Care Standard included [74]:

& Quality statement 1—Care at presentation: 78% of hospi-
tals reported having a hip fracture pathway, 56% across
the whole acute hip fracture patient journey and 22% in
the emergency department only.

& Quality statement 2—Pain management: 56% of hos-
pitals responded that they had a pathway for pain
management in hip fracture patients, 32% across the
whole acute patient journey and 24% in the emergen-
cy department only.

& Quality statement 3—Orthogeriatric model of care: 55%
of hospitals reported an orthogeriatric service for older hip
fracture patients: 32% utilising a daily geriatric medicine
liaison service and 23% utilising a shared-care arrange-
ment with orthopaedics.
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& Quality statement 4—Timing of surgery: 80% and 77% of
patients in New Zealand and Australia, respectively, were
reported as being operated on within 48 hours of presen-
tation to hospital.

& Quality statement 5—Mobilisation and weight bearing:
87% and 89% of patients in New Zealand and Australia,
respectively, are offered the opportunity to mobilise on the
first day after surgery.

& Quality statement 6—Minimising risk of another fracture:
25% and 24% of patients in New Zealand and Australia,
respectively, were receiving bone protection medication at
discharge from hospital.

& Quality statement 7—Transition from hospital care: Of
those that lived at home prior to injury and of the patients
followed up at 120 days, 76% and 71% of patients in New
Zealand and Australia, respectively, have returned to their
own home at 120 days.

Hong Kong

In 2012, the care of hip fracture patients admitted to six acute
major hospitals in Hong Kong was recorded in a registry [54].
The care of these 2914 patients in Hong Kong was compared
to that provided to 59,365 hip fracture patients in the UK, as
reported in the 2012 Annual Report of the UK NHFD [80].
Performance against the six standards for hip fracture care
proposed in the British Orthopaedic Association—British
Geriatrics Society Blue Book on the care of patients with
fragility fracture [81] is shown in Table 2. The authors con-
cluded that regular orthogeriatric co-management was re-
quired to improve management of the acute episode and im-
plementation of FLS was a priority to improve secondary
fracture prevention in relation to treatment of osteoporosis.

In 2018, Leung et al. described the impact of a
Comprehensive Fragility Fracture Management Programme
(CFFMP) for people who sustained hip fractures in Hong
Kong [82]. The processes of care and outcomes were com-
pared for patients who presented to the Prince of Wales
Hospital (n = 76) which operated the CFFMP with those de-
livered at the Queen Elizabeth Hospital (n = 77) which

provided conventional care. While the study population was
relatively small, a statistically significant difference was ob-
served between re-fracture rates during 18 months follow-up
(CFFMP, 1.3% vs. conventional care, 10.4%, relative risk
0.127 [95% confidence interval, 0.016–0.988, p value,
0.034]). Significant benefits were also observed in terms of
results for the elderly mobility scale and falls risk screening.

India

In 2017, Rath et al. evaluated current management of hip
fractures in three major public tertiary care hospitals in Delhi
[55]. Quantitative and qualitative data were collected from
healthcare providers, patients, carers and medical records dur-
ing the period September 2014 to March 2015. Of 136 hip
fracture patients, 85 (63%) were admitted to hospital, with
lack of beds being the reason for patients not being admitted.
Just under half (48%) of admissions to an orthopaedic ward
were done so within 24 h of the injury, while a fifth were
admitted more than 48 h after injury. More than 96% of pa-
tients received surgery, of whom 30% received surgery within
48 h of hospital admission. More than a fifth of patients (21%)
were operated on 2 weeks after hospitalisation. The authors
concluded that development and implementation of national
guidelines and standardized protocols for older people with
hip fractures in India are needed to drive a much-needed
change in practice.

Japan

In 2017, the Fragility Fracture Network Japan (FFN-J) began
the development and roll-out of the Japan National Hip
Fracture Database (JNHFD) [83]. The common minimum
dataset developed by the global Fragility Fracture Network
(FFN) [84] was translated into Japanese and used as the basis
for data collection by the 20 hospitals which joined this initia-
tive during 2017. It is the intention of FFN-J to facilitate na-
tionwide participation in the JNHFD and to work with
policymakers to explore the potential for development of in-
centives which link quality of care to levels of reimbursement
for hospitals that manage hip fracture patients.

Table 2 Comparison of six
standards for hip fracture care
between Hong Kong (HK) [54]
and the National Hip Fracture
Database of the United Kingdom
(UK NHFD) [80] in 2012

Standard HK (%) UK NHFD (%)

1. Admission to orthopaedic ward within 4 h 91 52

2. Surgery within 48 h and during working hours 61a 83

3. Patients developing pressure ulcers 5 4

4. Preoperative assessment by an ortho-geriatrician 4 43

5. Discharged with bone protection medication 23 69

6. Received a falls assessment prior to discharge 98 92

a Exactly 48 h

Reproduced with kind permission of the Hong Kong Academy ofMedicine and Hong KongMedical Association
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Singapore

In 2014, Doshi et al. described initial experience and short-term
outcomes of an orthogeriatric model of care for hip fracture pa-
tients established at Tan Tock Seng Hospital in Singapore [85].
The model was based on the following features:

& Timely admission, review, surgery, rehabilitation and
transfer

& A multidisciplinary approach which included co-
management approach from the orthopaedic surgeon and
geriatrician

& A care manager who was responsible for ensuring that
delivery of care was in accordance with an integrated care
pathway

Key findings included:

& Thirty-seven percent of patients underwent surgery within
48 h

& The mean post-surgical length of stay was 10 days
& Statistically significant increases in the mean functional

score (Mean Barthel Index, p < 0.01) were evident when
comparing MBI values at discharge (59.6) to those at 6
months (80.8) and 12 months (87.0), which were compa-
rable to pre-injury levels (91.2)

Fracture Liaison Services, evidence
of effectiveness and clinical standards in Asia
Pacific

Australia and New Zealand

In 2015, ANZBMS published a position paper and call to
action on secondary fracture prevention which was endorsed
by healthcare professional organisations and government
agencies from both countries [86]. The paper called for a pro-
active dialogue between Federal, State and local governments,

Table 3 Analysis of the
effectiveness of Australian FLS
[87]

Outcome by hospital Type of control or intervention group(s) References

Historical
control
(%)

Zero i
FLS
model
(%)

1i FLS
model
(%)

2i FLS
model
(%)

3i FLS
model
(%)

BMD testing

Royal Melbourne 2 – 28a – 100b [88]

St. Vincent’s Sydney – 7 38c – 83d [89, 90]

Sir Charles Gairdner Perth 3 – 45e – – [91]

Osteoporosis treatment

Concord Sydney – 33 – – 81f [92]

Royal Melbourne 6 – 10g – 61 [88]

Royal Newcastle and John
Hunter

– – 34 – 67h [93]

St. Vincent’s Sydney – 7 5 – 36i [89, 90]

Refracture rate

Concord Sydney – 20 – – 4j [92]

Royal Newcastle and John
Hunter

– – 16 – 5k [93]

aP < 0.001 versus historical control group
bP < 0.001 versus 1i FLS model group
cP = 0.001 versus Zero i FLS model group
dOf the 74% of patients who had not had a prior BMD scan
eP < 0.05 versus historical control group
fP < 0.01 versus Zero i FLS model group
gP = 0.504 versus historical control group
hP < 0.001 versus 1i FLS model group
i Of the 79% of patients who had not previously been treated with an anti-resorptive agent
jP < 0.01 versus Zero i FLS model group
kP < 0.001 versus 1i FLS model group
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learned societies, consumer groups and other interested orga-
nisations to ensure that best practice in secondary fracture
prevention was consistently delivered. In 2016, ANZBMS
published a comprehensive suite of educational resources to
support implementation efforts, which included an analysis
[87] of published studies from Australian FLS [88–93] based
on the classification system reported by Ganda et al. in a
systematic review and meta-analysis [94]. This system classi-
fied FLS as type A to type D:

& Type A FLSmodels: Identifies fracture patients, organises
investigations and initiates osteoporosis treatment, where
appropriate, for fragility fracture patients. A “3i” FLS
model.

& Type B FLS models: Identifies and investigates but leaves
the initiation of treatment to the primary care provider
(PCP). A “2i” FLS model.

& Type C FLS models: Fracture patients receive education
about osteoporosis and receive lifestyle advice including
falls prevention. The patient is recommended to seek fur-
ther assessment and the PCP is alerted that the patient has
sustained a fracture and that further assessment is needed.
This model does not undertake BMD testing or assess-
ment of need for osteoporosis treatment. A “1i” FLS
model.

& Type D FLS models: Provides osteoporosis education to
the fracture patient. Type D models do not educate or alert
the primary care provider. A “Zero i” FLS model.

A summary of the findings of the ANZBMS analysis is
provided in Table 3. Historical control groups and/or lower
intensity intervention groups were used to evaluate the effec-
tiveness of the particular FLSmodel. Consistent with the find-
ings of Ganda’s meta-analysis, a higher proportion of fracture
patients managed by a 3i FLS model underwent BMD testing
and received osteoporosis treatment as compared with the less
intensive interventions. Two studies reported statistically sig-
nificant differences in re-fracture rates between 3i intervention
groups versus less intensive control groups.

In 2016, Kim et al. published the first report of a FLS
in New Zealand [95]. This FLS could be described as a
mixed 3i/2i model. Fracture patients aged over 75 years
were routinely recommended to initiate treatment with a
bisphosphonate while patients aged 50 to 75 years
underwent BMD testing and absolute fracture risk assess-
ment using the FRAX® and/or Garvan tools. Almost a
quarter of patients (24%, n = 71) were on pre-existing
specific osteoporosis treatment, which was primarily
bisphosphonates (n = 63), and a small proportion (1%, n
= 4) were taking a bisphosphonate “drug holiday” deemed
to be appropriate by the authors. Among the three-
quarters of treatment naïve patients (n = 226), the major-
ity (58%, n = 131) were treated directly by FLS personnel

with intravenous (i.v.) zoledronic acid or a recommenda-
tion was made to the patient’s PCP to organise a zoledro-
nic acid infusion or initiate treatment with an oral bis-
phosphonate. In total, 68% (n = 206) of the fracture pa-
tients identified by the FLS during 2014 were adminis-
tered or recommended treatment. Follow-up of patients
who were alive 12 months after the incident fracture
established that 70% continued to take osteoporosis
treatment.

In 2016, Osteoporosis New Zealand (ONZ) published
Clinical Standards for Fracture Liaison Services in New
Zealand [96]. These clinical standards were based on the so-
called 5IQ structure: identification, investigation, information,
intervention, integration and quality. The clinical standards
were widely endorsed by healthcare professional organisa-
tions and government agencies and provide a mechanism for
FLS in New Zealand to benchmark the care that they provide
against internationally recognised best practice. The ONZ
clinical standards are adherent to the principles of the
International Osteoporosis Foundation (IOF) Capture the
Fracture® standards [97] described below and encourage
FLS in New Zealand to submit their service for IOF Best
Practice Recognition.

China

In 2019, investigators from Beijing Jishuitan Hospital de-
scribed the impact of a multidisciplinary co-management pro-
gramme for older hip fracture patients (n = 3540) [98].
Jishuitan Hospital is one of China’s leading orthopaedic hos-
pitals which has approximately 1500 beds and performs
40,000 orthopaedic operations per year. This initiative was
led by an orthopaedic surgeon and a geriatrician, working in
collaboration with emergency physicians, anaesthesiologists
and physiotherapists. The effect of the co-management pro-
gramme on a range of process measures was reported for the
period May 2015 to May 2017, and compared to pre-
intervention rates, which included:

& Osteoporosis assessment: 76.4% of co-managed patients
versus 19.2% of pre-intervention patients (adjusted odds
ratio [OR] and 95% confidence interval [CI] 13.88 [11.59,
16.63], p < 0.0001).

& Falls assessment: 99.4% of co-managed patients versus
99.7% of pre-intervention patients (adjusted OR and
95% CI: 0.54 [0.15, 1.92], p = 0.43).

The authors concluded that the model of care developed in
this study has the potential to be adopted in other hospitals
across China. Further, large-scale cluster randomized con-
trolled trials were proposed to evaluate the impact of such
models on patient outcomes and cost-effectiveness.
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Japan

In 2012, a 3i FLS model was implemented at Niigata
Prefectural Central Hospital for patients who had sustained a
primary hip fracture [99]. Approximately one-fifth (21%) of
historical control group patients managed in 2009 received
post-hip fracture osteoporosis treatment, as compared to
33%, 41% and 43% of patients in 2012, 2013 and 2014, re-
spectively. The investigators also evaluated the incidence of
contralateral hip fracture. At 24 months, 12%, 8% and 5% of
patients had sustained a contralateral hip fracture in 2009,
2012 and 2013, respectively.

Singapore

In 2008, the Singapore Ministry of Health funded the estab-
lishment of the Osteoporosis Patient Targeted and Integrated
Management for Active Living (OPTIMAL) FLS programme
in five public hospitals in Singapore. The OPTIMAL pro-
gramme was subsequently expanded to include the 18 poly-
clinics in Singapore.

In 2013, Chandran et al. described implementation and
results of OPTIMAL at Singapore General Hospital for the
period 2008–2012, which is a mixed 3i/2i model [100].
While more than a thousand fracture patients were managed
by the FLS during the 4-year period, the publication presented
results for 287 patients who had completed 2-year follow-up
as of August 2012. Almost all (98%) patients had BMD test-
ing conducted upon enrollment into the programme and the
majority (63%) had a 2-year follow-up BMD test completed.
A third of patients (n = 95) were on pre-existing specific
osteoporosis treatment. Among the two-thirds of treatment
naïve patients (n = 192), almost all (n = 187) were initiated
on treatment by anOPTIMAL physician or a recommendation
was made to the patient’s PCP to initiate treatment.

At 2-year follow-up, compliance was assessed by medica-
tion possession ratio (MPR). The MPR percentage was calcu-
lated as (duration of pharmacy refills / duration of medications
prescribed) multiplied by 100. At 2 years, the mean MPR was
73%. In 2016, an analysis was conducted to identify factors
associated with non-adherence to the programme [101]. The
number of patients with 2-year follow-up had increased to
938, of whom a quarter (n = 237) had defaulted for a period
of the follow-up. The median MPR among the patients who
defaulted was 12% (interquartile range: 4–37%). Multivariate
analysis revealed the following factors to be correlated with
noncompliance:

& Non-Chinese patients were almost twice as likely to be
noncompliant compared with Chinese patients (adjusted
hazard ratio [aHR] 1.98, p = 0.001).

& Patients with primary school education or below were
almost two-thirds more likely to be noncompliant

compared with individuals with higher education levels
(aHR 1.65, p = 0.013).

& Patients with nonvertebral and/or multiple fractures were
38%more likely to be noncompliant than individuals with
vertebral fractures (aHR 1.38, p = 0.018).

Taiwan

In 2016, Chan et al. described development of the Taiwan FLS
Network [102]. The first FLS in Taiwan was established in
2014 by the National Taiwan University Hospital (NTUH).
The Taiwanese National Health Insurance (NHI) system reim-
burses osteoporosis medications for individuals who have
sustained hip or vertebral fractures with low BMD.
Consequently, FLS in Taiwan currently focus on these two
types of fracture. In 2015, the NTUH FLS programmes at
the main hospital site and at the branch site at Bei-hu were
accredited on the IOF Capture the Fracture® Map of Best
Practice (which is discussed in detail below) [103].

In 2016, the Taiwanese Osteoporosis Association (TOA)
organised a series of workshops to drive awareness of the FLS
model and expedite widespread adoption across Taiwan.
These workshops were led by clinicians who has established
FLS in 2014–2015, and the first workshop which was held in
September 2016 resulted in 12 institutions beginning the pro-
cess of FLS development. Subsequent workshops, ongoing
sharing of best practice between sites and presentations at
the Annual TOA Scientific Meeting have resulted in 24 FLS
being operational in Taiwan as of February 2019, 17 of which
feature on the IOF Map of Best Practice. The TOA-led initia-
tive was recognised by IOF at the 2017 World Congress for
Osteoporosis, Osteoarthritis and Musculoskeletal Diseases
held in Florence and granted the Best Secondary Fracture
Prevention Promotion award [104].

In January 2019, representatives of TOA engaged in nego-
tiation with the administration of the National Health
Insurance system with the aim of securing public reimburse-
ment for FLS in Taiwan. The most recent publication from
Taiwanese FLS investigators described risk factors for poor
functional recovery, mortality, recurrent fractures and falls
among patients managed by FLS [105].

Table 4 Effectiveness of the FLS at Police General Hospital, Bangkok,
Thailand [106]

Outcome Historical control (%) 3i FLS model (%)

BMD testing 28 48a

Osteoporosis treatment 41 80b

aP = 0.0053 versus historical control group
bP = 0.0148 versus historical control group
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Thailand

In 2014, Amphansap et al. described a 3i FLS model imple-
mented at Police General Hospital in Bangkok for patients
who had sustained a hip fracture [106]. The results of the
intervention compared to the historical control group are
shown in Table 4. It should be noted that the majority (68%)
of individuals treated for osteoporosis in the intervention
group received either calcium alone or calcium and vitamin
D. The authors attributed this to the comparatively high cost of
anabolic or antiresorptive therapies.

IOF Capture the Fracture® Best Practice
Framework in the Asia Pacific region

IOF launched the Capture the Fracture® Programme in 2012
with publication of the World Osteoporosis Day thematic re-
port [21]. Capture the Fracture® has since become one of
IOF’s leading initiatives, the key components of which are:

& Website: The Capture the Fracture® website—www.
capturethefracture.org—provides a comprehensive suite
of resources to support healthcare professionals and
administrators to establish a new FLS or improve an
existing FLS.

& Webinars: An ongoing series of webinars provide an op-
portunity to learn from experts across the globe who have
established high-performing FLS. As of August 2018,
webinars had been conducted in Chinese, Dutch,
English, French, Italian, Japanese, Polish, Portuguese
and Spanish.

& Best Practice Framework: The Best Practice Framework
(BPF), which is currently available in nine major lan-
guages, sets an international benchmark for FLS by defin-
ing essential and aspirational elements of service delivery.
The BPF serves as the measurement tool for IOF to award
Capture the Fracture® Best Practice Recognition status.
The 13 globally endorsed standards of the BPF were pub-
lished in Osteoporosis International [97] in 2013 and are
as follows:

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

In October 2017, the FLS Consensus Meeting was hosted
by TOA in Taipei, Taiwan and endorsed by IOF, AFOS and
Asia Pacific Osteoporosis Foundation (APOF) [107]. The pur-
pose of the meeting was to review the 13 BPF standards and
determine if they were appropriate for benchmarking the per-
formance of FLS in the Asia Pacific region. International and
domestic experts reviewed the standards and concluded that
they were generally applicable in the Asia Pacific region and
needed only minor modifications to fit the healthcare settings
in the region.

As of January 2019, 67 FLS from the Asia Pacific region
had been submitted for Best Practice Recognition status, with
41 having been fully evaluated and a further 26 at various
stages of the review process [103]. These included FLS from
Australia, China, Hong Kong, India, Japan, Malaysia, New
Zealand, Philippines, Singapore, Sri Lanka, Taiwan and
Thailand.

Health policy on models of care for secondary
fracture prevention

Australia

Management of osteoporosis and prevention of fragility frac-
tures have featured in the Australian Commonwealth
Government strategy since 2002. The National Health
Priority Areas (NHPA) initiative [108] was Australia’s re-
sponse to the World Health Organization’s (WHO) Global
Strategy Health for All by the year 2000 [109] and included
musculoskeletal conditions. In 2005, theNational Action Plan
for Osteoarthritis, Rheumatoid Arthritis and Osteoporosis in-
cluded efforts to promote post-fracture assessment [110] and
the associated National Service Improvement Framework
(NSIF) [111] noted a major post-fracture care gap. The NSIF
proposed that the following issues underpinned the observed
failure to consistently deliver secondary preventive care:

& Lack of knowledge about the implications of fractures and
opportunities to reduce the risk of further fractures.

& Lack of integration of hospital, medical and surgical
services.

& Uncertainty over who is responsible for initiating investi-
gation and who will follow-up the results of diagnostic
tests.

The NSIF stated that people should have access to optimal
follow-up care to prevent future avoidable admissions to hos-
pital, including:
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Processes will be in place to initiate bone density testing
following low trauma fractures, and to commence ap-
propriate osteoporosis management.

The national policy documents were intended to provide a
framework that would guide an implementation process with-
in each of the jurisdictions. Unfortunately, this promising pol-
icy framework has not resulted in significant improvements in
the secondary prevention of fragility fractures across
Australia. The 2018 ANZHFR report noted that just 24% of
hip fracture patients managed by Australian hospitals that
were participating in the registry in 2017 received treatment
for osteoporosis at discharge from the acute setting. Further,
only 36% of hospitals in Australia and New Zealand reported
having a FLS.

While progress at the national level has been limited, in
Australia’s most populous state, the New South Wales
(NSW) Government Agency for Clinical Innovation (ACI)
has focused on state-wide implementation of FLS. The ACI
Musculoskeletal Network first published theModel of care for
osteoporotic refracture prevention in 2011, which was up-
dated in 2017 [112]. The NSW Ministry of Health directed
all state-funded health districts to implement the model of care
in 2017/18 financial year. As of May 2018, the model of care
had been implemented in 19 (76%) of the 25 Local Health
Districts across the state [113].

Hong Kong

In 2017, the Hong Kong Hospital Authority (HKHA) ap-
proved three public hospitals to develop the FLS model in
Hong Kong [114]. Three advanced practice nurses have been
appointed as Fracture Liaison Nurses in different hospital
clusters.

New Zealand

In 2012, Osteoporosis New Zealand (ONZ) published
BoneCare 2020: A systematic approach to hip fracture care
and prevention for New Zealand [68]. The objectives of this
strategy are illustrated in Fig. 4, which called for formation of
a “National Fragility Fracture Alliance” comprised of all rel-
evant stakeholder organisations to collaborate to deliver
system-wide quality improvement. In short, this is precisely
what followed during the next 6 years [115]:

& In 2013, the Ministry of Health published annual planning
guidance for District Health Boards (DHBs) which stated
that DHBs should establish FLS.

& In 2014, the ANZHFR Steering Group published clinical
guidelines on the management of hip fracture for Australia
and New Zealand [70]. Osteoporosis New Zealand pub-
lished resources to support DHBs to establish FLS [116].

& In 2015, the ANZHFR was launched. As of September
2018, the New Zealand arm of the ANZHFR had 5714
records, 21 of 22 New Zealand hospitals had completed
ethics and governance approvals to contribute data and 19
of these were contributing data [78].

& In 2016, the Australian Commission on Safety and
Quality in Health Care in collaboration with the Health
Quality and Safety Commission New Zealand published
a clinical standard for hip fracture care, which included a
standard relating to secondary fracture prevention [74].
ONZ published clinical standards for FLS which were
endorsed by 15 organisations [96]. The Accident
Compensation Corporation (ACC) announced an invest-
ment of NZ$30.5 million to improve falls and fragility
fracture care and prevention across New Zealand [117].

& In 2017, the National Fragility Fracture Alliance was
formalised under the Live Stronger for Longer initiative,
which is comprised of all relevant government agencies,
NGOs and other stakeholders [38]. A Falls and Fractures
Outcomes Framework has been developed to assess the
impact of the activities described above [118]. The
Outcomes Framework describes five domains which are
populated with a range of measures pertaining to falls and
fracture care, including quarterly data on the number of
individuals seen by FLS and those participating in
community-based strength and balances classes.

Singapore

Since 2008, as described above, the Singapore Ministry of
Health has funded the Osteoporosis Patient Targeted and
Integrated Management for Active Living (OPTIMAL) FLS
programme [100].

Thailand

The Government of Thailand has developed a policy to im-
plement a nationwide Refracture Prevention Programme. In
March 2018, the first Thailand FLS Forum andWorkshop was
held in Bangkok. During this meeting, a Memorandum of
Understanding was signed to launch a public-private partner-
ship between Lerdsin Hospital, Department of Medical
Services, Ministry of Public Health of Thailand and Amgen
(Thailand) Limited [119].

The components of the Asia Pacific Bone
Academy FLS education initiative

During 2017, the Asia Pacific Bone Academy (APBA)
Fracture Liaison Service (FLS) Focus Group developed a
multi-faceted educational initiative relating to FLS
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implementation in the Asia Pacific region [120]. This initia-
tive provides healthcare professionals and health administra-
tors with a suite of tools to support development of new FLS
across the region which includes:

& FLS Toolbox [121].
& FLS benefits calculator [122].
& FLS coordinator materials [120].

The FLS Toolbox describes the epidemiology and costs of
fragility fractures, where published data are available, for the
following countries and regions [121]: Australia, mainland
China, Hong Kong, India, Indonesia, Japan, New Zealand,
Philippines, Singapore, South Korea, Sri Lanka, Taiwan,
Thailand and Vietnam. A summary of published findings of
evidence for effectiveness of FLS is provided for FLS based in
Japan [99], New Zealand [95], Singapore [100] and Thailand
[106]. A generic FLS business plan template, which is avail-
able in an editable electronic format, explains why FLS are
required, how they can be organised to deliver optimal post-
fracture care and what benefits can be realized, in terms of
improved patient management, reduced secondary fracture
incidence and reduced healthcare costs. Estimates of potential
cost savings through widespread implementation of FLS at the
national level are provided for countries throughout the re-
gion. Additional sections of the FLS Toolbox provide step-
by-step advice on establishing a FLS, practical tools including
generic job descriptions and links to useful online resources.

Demonstrating the health economic impact of FLS is a key
component of the business planning process. The FLS bene-
fits calculator provides an estimation of financial savings that
could be achieved by implementing a successful FLS [122].
This calculator provides estimation of financial savings upon
implementing a successful FLS in 12 countries or regions
across Asia, including Australia, China, Hong Kong SAR,
India, Indonesia, Japan, Malaysia, Singapore, South Korea,
Taiwan, Thailand and Vietnam. This tool is designed for use
by various stakeholders, including policymakers, healthcare
providers, community services and clinical societies. The cal-
culator is customised to calculate costs saved in either public
or private settings in each country or region, except for China
which is subdivided into either Tier 1 cities or New Tier 1
cities. Users have an option to enter their own values if known
or to choose the default values which were calculated from
regional demographical, financial and epidemiological
statistics.

The Kaiser Permanente Healthy Bones Programme
established at centres across the USA is one of the most suc-
cessful secondary fracture prevention initiatives in the world
[123]. During the last 17 years of operations, the Healthy
Bones Team has developed numerous materials to support
the programme. Kaiser Permanente generously shared these
materials with both the US National Bone Health Alliance and

the APBA FLS Focus Group to support these groups’ FLS
educational initiatives [120, 124]. Most of the materials are
fully editable and so can be tailored for local use.

The FLS Toolbox, Benefits Calculator and Coordinator
materials were provided as resources to support FLS work-
shops which immediately followed the 5th Scientific Meeting
of the Asian Federation of Osteoporosis Societies (AFOS)
held in Kuala Lumpur in October 2017. The FLS workshops
were attended by a broad range of healthcare professionals
and addressed three key themes:

& The FLS business case.
& Planning the FLS patient pathway.
& The role of the FLS coordinator in fragility fracture care

management.

During the remainder of 2017 and the first half of 2018, the
resources were used to support additional FLS workshops
delivered at conferences in Hong Kong and South Korea.

The impact of the Asia Pacific Bone Academy
FLS education initiative

In order to assess the impact of the APBA FLS Focus Group
initiative on development and implementation of FLS in the
Asia Pacific region during the year after the 2017 AFOS
Scientific Meeting, during August and September 2018, a
follow-up surveywas issued to the 142 workshop participants.
The findings of the survey were presented as an oral commu-
nication at the IOF Regional 7th Asia Pacific Osteoporosis
Conference in Sydney, Australia, November 2018 [125]. A
total of 43 FLS workshop participants (30.3%) completed
the follow-up survey, which included:

& Twenty-three respondents who had a FLS established in
their workplace when the survey was conducted.

& Twenty respondents who did not have a FLS established
in their workplace when the survey was conducted.

All of those who had a FLS established consented for their
de-identified data to be included in the survey analysis.
Survey findings among this group included:

& 69.6% of FLS were established prior to participation in the
AFOS 2017 Workshops.

& 95.7% of respondents stated that participation in the
AFOS 2017Workshops supported their efforts to establish
a FLS.

& 73.9% of respondents stated that the FLS Toolbox for Asia
Pacific supported their efforts to establish a FLS.

& 78.3% of respondents stated that a multidisciplinary team
was established to develop the business case for their FLS.
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& 87.0% of respondents stated that a multidisciplinary team
was established to design the patient pathway for their
FLS.

& 26.1% of respondents stated that their FLS has sustainable
funding.

& The primary source of funding for FLS was from public
hospitals (83.3%) as compared to private hospitals
(16.7%).

Almost 90% of those who had not established a FLS
consented for their de-identified data to be included in the
survey analysis. As illustrated in Fig. 5a, the majority of
these hospitals were either in the process of setting-up a
FLS (47%) or had plans in place to establish a FLS for
which approval is being sought (29%). The primary bar-
rier to establishing a new FLS was lack of sustainable
funding.

The survey findings suggest that the APBA FLS Focus
Group educational initiative has stimulated implementa-
tion of some new FLS across the Asia Pacific region.
Limitations of the survey included the biases inherent to
surveys, potential self-selection bias as survey completion
was voluntary with a minority of participants completing
the survey, the use of closed-ended survey questions and
the self-reported nature of survey responses which were
not independently validated. The authors intend to devise
more comprehensive and rigorous evaluations of

subsequent iterations of the FLS education initiative in
the future.

Future opportunities

The FLS Toolbox is currently being updated to accommodate
the educational needs of clinicians and hospitals at three dis-
tinct stages of FLS implementation:

& For hospitals with no FLS in place.
& For hospitals where a FLS pilot has been approved or the

FLS pilot was successful and broader adoption is being
rolled-out.

& For hospitals where a FLS pilot has been running for a
while, and needs evaluation, or a FLS was attempted but
failed and needs review.

Additional FLS workshops and educational initiatives
to support FLS implementation across Asia Pacific in-
cluded programmes at the following meetings in
November 2018:

& Asia Pacific Bone Academy 2018, Taipei, Taiwan [126].
& FFN Asia Pacific Regional Expert Meeting, Tokyo, Japan

[127].

a

24%

29%

47%

There are no plans for establishing a FLS in my hospital

Plans for establishing a FLS are in progress, but have yet to be approved

Plans for establishing a FLS have been approved and set-up is currently in progress

6%

17%

18%59%

Lack of hospital administrator support for establishing a FLS

Other

Lack of mul�disciplinary support for establishing a FLS

Lack of funding to establish a FLS

b
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& IOF Regional 7th Asia-Pacific Osteoporosis Conference,
Sydney, Australia [128].

Furthermore, inMay 2018, representatives of the following
regional, national and international organisations participated
in an Asia Pacific Regional Fragility Fracture Summit in
Singapore [129]:

& Regional organisations:

– Asia-Oceania Society of Physical and Rehabilitation
Medicine.

– Asia Pacific Geriatric Medicine Network.
– Asia Pacific Orthopaedic Association.
– Asian Federation of Osteoporosis Societies.

& National organisations:

– Australian SOS Fracture Alliance.
– FFN China.
– Osteoporosis Society of Singapore.
– Thai Osteoporosis Foundation.

& International organisations:

– FFN.
– IOF.
– International Society for Clinical Densitometry (ISCD).

The primary objective of the Summit was to explore
the benefits and challenges of establishing a regional
fragility fracture alliance for the Asia Pacific region
to improve the acute management, rehabilitation and
secondary prevention of fragility fractures. It was pro-
posed that a regional alliance could provide a mecha-
nism to bring together the expertise of regional, nation-
al and international expert groups to devise and facili-
tate implementation of a strategy to expedite these
goals throughout the region. The Summit participants
agreed that a regional alliance was needed, with the
objectives to drive policy change, improve awareness
and change political and professional mindset to facil-
itate optimal fragility fracture management across the
Asia Pacific region. The Asia Pacific Fragility
Fracture Alliance (APFFA), which was led by Dato’
Dr Lee Joon Kiong (Malaysia) and Associate
Professor Derrick Chan (Taiwan) as co-chairs, was
launched on 29th November 2018, immediately prior
to the IOF Regional 7th Asia-Pacific Osteoporosis
Conference in Sydney, Australia [130]. The APFFA
Memorandum of Understanding (MoU) was signed by
all the participating organisations with the objective of
achieving successful implementation of the three main

pillars of orthogeriatric care for patients presenting with
fragility fractures [72], namely providing:

& Appropriate post-fracture acute care.
& Post-fracture treatment rehabilitation to regain maximal

functional outcome.
& Secondary fracture prevention.

Conclusions

The Asia Pacific region is home to more than half of the
population of humankind and is ageing rapidly. The age struc-
ture of this population is set to undergo an unprecedented
demographic shift in the coming decades, resulting in the pro-
portion of individuals who will be aged ≥ 65 years increasing
several fold as compared with those younger individuals cur-
rently considered to be of working age. Maintaining the mo-
bility and, therefore, independence of older people will make a
significant contribution to enabling national societies and the
policymakers that lead them to adjust to the realities of this
new demographic era.

Prevention of osteoporosis and falls—and the fragility frac-
tures that often result from the combination of these two risk
factors—must be recognised as a healthcare priority through-
out the Asia Pacific region. The first and, arguably, most ob-
vious step on this journey for better bone health for all must be
to ensure that a determined effort is made to make the first
fragility fracture the last fragility fracture. Widespread imple-
mentation of Fracture Liaison Services provides a healthcare
delivery strategy to realise this objective.

The ABPA FLS Focus Group educational initiative is an
important first step to drive widespread implementation of
FLS. Further development and dissemination of this initiative,
in combination with the efforts of FFN, IOF and the recently
established Asia Pacific Fragility Fracture Alliance provide an
opportunity to establish a new and optimal standard of care for
people who sustain fragility fractures across the Asia Pacific
region.
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