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2 WHO, Guidelines for preclinical evaluation
and clinical trials in osteoporosis, 1998

® Katherine Forest, “Hip fractures in adults”,
https://www.uptodate.com/contents/hip-
fractures-in-adults, found a range of 12% to
37% among various US and European studies

“ Patrick Haentjens et al, “Meta-analysis:
Excess Mortality After Hip Fracture Among
Older Women and Men”, Annals of Internal
Medicine, 2010

® Suzanne Dyer, “A critical review of the
long-term disability outcomes following hip
fracture”, BMC Geriatrics, 2016

®KS Leung et al, “How well are we managing
fragility hip fractures? A narrative report

on the review with the attemptto setupa
Fragility Fracture Registryin Hong Kong”,
Hong Kong Medical Journal, 2017

7 Kyae Hyung Kim et al, “Prevalence,
awareness, and treatment of osteoporosis
among Korean women: The Fourth Korea
National Health and Nutrition Examination
Survey”, Bone, 2012

® Michelle Lai et al, “Undertreatment of
osteoporosis in regional Western Australia”,
Australasian Journal on Ageing, 2012

° John Kanis on behalf of the World Health
Organization Scientific Group, Assessment of
osteoporosis at the primary health-care level.
Technical Report, 2007

¥ Australian Institute of Health and Welfare,
Estimating the prevalence of osteoporosis

in Australia, 2014; Eun Jung Park et al,
“Prevalence of Osteoporosis in the Korean
Population Based on Korea National

Health and Nutrition Examination Survey
(KNHANES), 2008-2011", Yonsei Medical
Journal, 2014; S Wade et al, “Estimating
prevalence of osteoporosis: examples
fromindustrialized countries”, Archives of
Osteoporosis, 2014; Yi-Chin Lin and Wen-
Harn Pan, “Bone mineral density in adults in
Taiwan: results of the Nutrition and Health
Survey in Taiwan 2005-2008", Asia Pacific
Journal of Clinical Nutrition, 2011

" Jongseok Lee et al, “Age-Related Changes
in the Prevalence of Osteoporosis according
to Gender and Skeletal Site: The Korea
National Health and Nutrition Examination
Survey 2008-2010", Endocrinology and
Metabolism, 2013

* Institute for Health Metrics and
Evaluation, Global Burden of Disease Study
2015, GBD Results Tool, http://ghdx.
healthdata.org/ghd-results-tool
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WHO, Assessment of fracture risk and its
application to screening for post-menopausal
osteoporosis, 1994

* John Kanis et al, “The diagnosis of
osteoporosis”, Journal of Bone and Mineral
Research, 1994

* Stavros Manolagas, “Birth and Death of
Bone Cells: Basic Regulatory Mechanisms
and Implications for the Pathogenesis and
Treatment of Osteoporosis”, Endocrine
Reviews, 2012

' Robert Heany et al, “Peak Bone Mass”,
Osteoporosis International, 2001; some
studies challenge the extent to which early
years’ intervention has a long-term effect
(for example, Rachel Gafni and Jeffrey
Baron, “Childhood Bone Mass Acquisition
and Peak Bone Mass May Not Be Important
Determinants of Bone Mass in Late
Adulthood”, Pediatrics, 2007)
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7 John Kanis et al, “A systematic review
of hip fracture incidence and probability
of fracture worldwide”, Osteoporosis
International, 2012

*® Nikos Papadimitriou et al, “Burden of hip
fracture using disability-adjusted life-years”,
Lancet, 2017

* Ghada Ballane et al, “Worldwide
prevalence and incidence of osteoporotic
vertebral fractures”, Osteoporosis
International, 2017

?° Ambrish Mithal and Peter Ebeling, The Asia-
Pacific Regional Audit: Epidemiology, costs &
burden of osteoporosis in 2013, 2013

# Jennifer Watts et al, Osteoporosis costing
all Australians: A new burden of disease
analysis - 2012 to 2022, 2012; “Failure to
prevent fractures costing all states and
territories: Osteoporosis Australia Report”,
Osteoporosis Australia press release, 27 June
2017

# Paul Brown et al, “Current and Future
Economic Burden of Osteoporosis in New
Zealand”, Applied Health Economics and
Health Policy, 2011

# EIU calculations based on spending data in

“Health expenditure and financing”; OECD
Stat database
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* Robin Daly et al, “Prevalence of vitamin

D deficiency and its determinants in
Australian adults aged 25 years and older”,
Clinical Endocrinology, 2012; N Yoshimura,
“Profiles of vitamin D insufficiency and
deficiency in Japanese men and women”,
Osteoporosis International, 2013; Xinyan Bi
etal, “Prevalence of Vitamin D Deficiency
in Singapore”, PLoS One, 2016; Han

Seok Choi, “Vitamin D Status in Korea”,
Endocrinology and Metabolism, 2013;
Oranan Siwamogsatham et al, “Vitamin D
deficiency in Thailand”, Journal of Clinical &
Translational Endocrinology, 2015

* Edith Lau, “The epidemiology of
osteoporosisin Asia”, IBMS BoneKEy, 2009;
TYWu etal, “Trends in hip fracture rates in
Taiwan: a nationwide study from 1996 to
2010", Osteoporosis International, 2017

“ Hajime Orimo et al, “Hip fracture incidence
in Japan: Estimates of new patientsin

2012 and 25-year trends”, Osteoporosis
International, 2016; Cyrus Cooper et al,
“Secular trends in the incidence of hip and
other osteoporotic fractures”, Osteoporosis
International, 2011; Mithal 2013
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#’ Richard Eastell and Pawel Szulc, “Use of
bone turnover markers in postmenopausal
osteoporosis”, The Lancet Diabetes and
Endocrinology, 2017

% Lee Shepstone, “The SCOOP study —

Do we now have a rationale to screen

for osteoporosis?” slide presentation,

UK National Osteoporosis Conference,
November 2016, https://www.slideshare.
net/NationalOsteoporosisSociety/
osteoporosis-2016-the-scoop-study-do-
we-now-have-a-rationale-to-screen-for-
osteoporosis-lee-shepstone-osteo2016
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* Samuel Walters et al, “Fracture liaison
services: improving outcomes for patients
with osteoporosis”, Clinical Interventions
in Ageing, 2017

** International Osteoporosis Federation,
Capture the Fracture: A Global Campaign to
Break the Fragility fracture Cycle, 2012

*! “Taiwanese Osteoporosis Association
reports successes in secondary fracture
prevention”, International Osteoporosis
Foundation, 1 May 2017, https://www.
iofbonehealth.org/news/taiwanese-
osteoporosis-association-reports-successes-
secondary-fracture-prevention

*2 Shigeyuki Muraki et al, “Prevalence of Falls
and the Association With Knee Osteoarthritis
and Lumbar Spondylosis As Well As Knee

and Lower Back Pain in Japanese Men and
Women”, Arthritis Care & Research, 2011
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*3 Guowei Li etal, “An overview of
osteoporosis and frailty in the elderly”, BMC
Musculoskeletal Disorders, 2017

*Yong Jun Choi et al, “The Prevalence of
Osteoporosis in Korean Adults Aged 50 Years
or Older and the Higher Diagnosis Rates in
Women Who Were Beneficiaries of a National
Screening Program”, Journal of Bone and
Mineral Research, 2012

*KS Leung et al, “How well are we managing
fragility hip fractures? A narrative report
on the review with the attemptto setup a
Fragility Fracture Registry in Hong Kong”,
Hong Kong Medical Journal, 2017; Masayuki
I, “TEHERRIEDFAEBEA RS
1>2011)%8<>T Review B4
FREEDBEF" [Review article “Aim of

the Guidelines for the Prevention and
Treatment of Osteoporosis (2011 edition)”,
“Epidemiology of osteoporosis in Japan”],
Clinical Calcium, 2012

*® Annie Kung et al, “Factors influencing
diagnosis and treatment of osteoporosis
after a fragility fracture among
postmenopausal women in Asian countries”,
BMC Women'’s Health, 2013
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diagnosis and management in
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2001 - 09", Age and Ageing, 2013
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7 J Fielden et al, “Hip fracture incidence
in New Zealand, revisited”, The New
Zealand Medical Journal, 2001

7 Brown 2011 estimates the 2007

figure as 3,803; Health Quality & Safety
Commission New Zealand, “Fallsin
people aged 50 and over”, March 2017
update, https://www.hgsc.govt.nz/our-
programmes/health-quality-evaluation/
projects/atlas-of-healthcare-variation/
falls/ puts the actual 2015 figure at
around 3,600 and says it has not changed
significantly since 2011

’ Australian and New Zealand Hip Fracture
Registry, 2017 Annual Report, 2017

" Osteoporosis New Zealand, Strategic
Plan 2017-2020, 2016

7 Osteoporosis New Zealand, Clinical
Standards for Fracture Liaison Services in
New Zealand, 2017

” Australian and New Zealand Hip
Fracture Registry 2017

* Nigel Gilchrist et al, “Enhanced hip
fracture management: use of statistical
methods and dataset to evaluate a
fractured neck of femur fast track
pathway—pilot study”, The New Zealand
Medical Journal, 2017

¥ Health Quality and Safety Commission,
“Reducing Harm from Falls”, https://
www.hgsc.govt.nz/our-programmes/
reducing-harm-from-falls/
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¥ Leonard Koh et al, “Hip Fracture
Incidence Rates in Singapore 1991-
1998”, Osteoporosis International, 2001

# EIU calculations based on data from
Koh 2001

¥ Koh 2001; Edith MC Lau, “The
Epidemiology of Hip Fracture in Asia:

An Update”, Osteoporosis International,
1996; both the Singapore and Hong
Kong figures were standardised to the US
population and are therefore comparable

* Emily MC Lau et al, “Hip fracture in Hong
Kong over the last decade — a comparison
with the UK”, Journal of Public Health
Medicine, 1999; Chau 2013; a greater drop
in rates happened after the collection
date of the scorecard data (Ho 2016)

* Lester Teong Jin Tan et al, “Inpatient
cost for hip fracture patients managed
with an orthogeriatric care modelin
Singapore”, Singapore Medical Journal,
2017

* Mithal 2013
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for Chronic Disease Management
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elderly_healthcare.html; Ministry of
Health, Agency for Care Effectiveness,
“Denosumab for the treatment

of postmenopausal women with
osteoporosis at high risk of fracture”,
Guidance document, 3 May 2017

% Linsey Gani et al, “High prevalence

of missed opportunities for secondary
fracture prevention in a regional general
hospital setting in Singapore”, Archives of
Osteoporosis, 2017

* Manju Chandran et al, “Dropping
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Prevention Programs”, Journal of Clinical
Densitometry, 2016

% Matthew Tan, “A Review of the 2008
Singapore Ministry of Health Clinical
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*Yong-Chan Ha et al, “Current trends
and future projections of hip fracture

in South Korea using nationwide claims
data”, Osteoporosis International, 2016;
Tae-Young Kim et al, “Trends of Incidence,
Mortality, and Future Projection of Spinal
Fractures in Korea Using Nationwide
Claims Data”, Journal of Korean Medical
Science, 2016; Gi-Doo Kwon et al,
“Incidence and Mortality after Distal
Radius Fractures in Adults Aged 50 Years
and Olderin Korea”, Journal of Korean
Medical Science, 2016

% See, for example, Young-Kyun Lee et
al, “Epidemiology of Osteoporosis and
Osteoporotic Fractures in South Korea”,
Endocrinology and Metabolism, 2013

% See, for example, Park 2014

% Seungwon Lee et al, “Contingent
association between the size of the social
support network and osteoporosis among
Korean elderly women”, PloS One, 2017
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" Hyun-Young Shin et al, “Association
between the awareness of osteoporosis
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among Korean women with osteoporosis”,

BMC Musculoskeletal Disorders, 2016

1 Kyae Hyung Kim et al, “Prevalence,
awareness, and treatment of osteoporosis
among Korean women: The Fourth

Korea National Health and Nutrition
Examination Survey”, Bone, 2012

1% Sang-Rim Kim et al, “Undertreatment
of Osteoporosis Following Hip Fractures
in Jeju Cohort Study”, Journal of Bone
Metabolism, 2014
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' Chung-Jung Shao et al, “A nationwide
seven-year trend of hip fractures in the
elderly population of Taiwan”, Bone, 2008
(corrected from 2007)

%13 Chen et al, “Nationwide cohort
study of hip fractures: time trends in the
incidence rates and projections up to
2035", Osteoporosis International, 2015;
see also Wu 2017, which has a declinein
the age-standardised rate of those 55
and older of 17% among women and 11%
among men between 2002 and 2010

"% Taiwanese Osteoporosis Association,
20178 8NN B BRI A2 T

S %3551, 2017 [Consensus Guidelines
on the Prevention and Treatment of Adult
Osteoporosisin Taiwan]

% Chen 2015

17 CH Tsai et al, “A population-based
study on trend inincidence of distal radial
fractures in adults in Taiwan in 2000-
2007”, Osteoporosis International, 2011

% Lin 2011

1 13-Kuo Liu, “Association between
Frailty, Osteoporosis, Falls and Hip
Fractures among Community-Dwelling
People Aged 50 Years and Olderin Taiwan:
Results from I-Lan Longitudinal Ageing
Study”, PLoS One, 2015

0 “Taiwanese Osteoporosis Association
reports successes in secondary fracture
prevention”, IOF press release, 1 May
2017, https://www.iofbonehealth.
org/news/taiwanese-osteoporosis-
association-reports-successes-
secondary-fracture-prevention
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Medicine, 2015

32 © The Economist Intelligence Unit Limited 2017



BEEXIBE :

fEf D it R ARSI BT A B ERARER B IE

=RE

v

18 1088 =
B0BALH » BELINIBEEH FHERLAY 203

BB
S0 BAZR « HE B A BT EREE (L AR 9

BEREREN o

L TG S0 mRLLE (B &it) BERERTR éﬁ?
2015 £ 50 B A L _E A O EEAI 30%

A0k 2035 FEFASTSE 50 B & LL_E A CEESI 44%
2015 528 2035 £F5% 50 #LLE A CILLBIROTRISEE (RATEALL) 4 140,
R E BB EEERN A (27T 2,064.00 £7%

A BARBENEEERAA LR E (LANAR) & o
NS RS o

Bif | THHIHIESHLAES

REZ SRANBERRERTHEE - BERBREMERAIERES » BAERRE
FASEREAA LI ERIRIRE © E58 50 M MR BRITIE R BEfE SRR EEEIRY 23% F 38% 2

BMERMEEE BB AN LD FISERE 4% B 6% AOEEE - 1V IR EE EMEYHE
Fo EHEITRERSEMNER - BHBERZENZEREERE - PEEPERENBIT
JEBR o " bEAh » BB REURIRE 1997 F o BUtLIE - ERIESTERETR © £ 1997 FE 2] 2006 F
2B BINRAERD EHT 31% o " tkdb - 1997 T A BIERERRAATE SR HIRIE -

BXIFFTE B BB EBAEIEERRZ  LEERNMEMNES | —BRREHEAUE
BRI EE LEBERRUN SR AV BIIR 2 HY 22% AYZEAG) - 20

BERBENERERRIEEEMRE - FEUSFEFES TN E T2NAT B A A AR RIE A 58
50 ACILEBIRVIG R » FRETTE 2035 £F » SEIEAFASIEINA A CIRY 44% ©

B2 : FFIRMERES

REERIEEIERAR L - EREEEHIR—LER - RESERRESE (Thai Osteoporosis
Foundation, TOPF) #£ 2002 S 3 M ¥ MIRVERIRIZIEIEE] - RA—XEH A 2016 I o ' TOPF A9 E
J& * Ramathibodi E€f5A% Boonsong Ongphiphadhanakul 345 » EEEEIEHEN—MERMNEZH
IEZEHEF © Songpatanasilp BERMRIESEAEE o iAo - BESMAAMEHREMEm - &
E##5175 100 & DXA RIEE B 2013 @Y 50 A48 - BRIEM—F o “ AR - BERAAEE
SEREIEEELE FLS © ' Ongphiphadhanakul BEEMiHEH » BUF ARG S BRERAN DT RELS i
S DAYRERE -

© The Economist Intelligence Unit Limited 2017

" Khunying Limpaphayom et al,
“Prevalence of osteopenia and
osteoporosis in Thai women”, Menopause,
2001

" Sureerat Saengsuda, “Prevalence of
Osteoporosis and Osteopenia in Thai
Female Patients at Rajavithi Hospital”,
Journal of Health Science, 2013; Chatlert
Pongchaiyakul et al, “Bone mineral
density in rural Thai adults living in Khon
Kaen province”, Journal of the Medical
Association of Thailand, 2002

" Chatlert Pongchaiyakul, “Prevalence of

Osteoporosis in Thai Men”, Journal of the
Medical Association of Thailand, 2006

" Kanis 2012

" Prasit Wongtriratanachai et al,
“Increasing Incidence of Hip Fracturein
Chiang Mai, Thailand”, Journal of Clinical
Densitometry, 2013

'#'s Phadungkiat, “Incidence of hip
fracturein Chiang Mai”, Journal of the
Medical Association of Thailand, 2002

' Thawee Songpatanasilp et al, “Thai
Osteoporosis Foundation (TOPF)
position statements on management
of osteoporosis”, Osteoporosis and
Sarcopenia, 2016

2 Mithal 2013
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Available at http://capturethe
fracture.org/map-of-best-practice

# See also, “Vitamin D deficiencyin
Thailand (editorial)”, Journal of Clinical &
Translational Endocrinology, 2015
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