APPENDIX/SUPPLEMENT
Osteoporosis Prevalence Tables

Australia

[bookmark: _Ref82697839]Table 3. Australia: Study characteristics and results for osteoporosis prevalence
	Osteoporosis Prevalence [% unless otherwise stated]: AUSTRALIA

	Citation, Study Quality (GOOD, FAIR, POOR, N/A); Study Design Code
	Total N
	All adults
	Post-menopausal
	Ages 50+
	40-49
	50-59
	60-69
	70-79
	80-89
	90+
	Other
	NOTES

	
	
	
	
	
	40-44
	45-49
	50-54
	55-59
	60-64
	65-69
	70-74
	75-79
	80-84
	85-89
	
	
	

	(Australian Institute of Health and Welfare 2014)
GOOD; G

	N/A
	Age-standardized 2004-05
T: 2.9
2007-08
T:3.2
2011-12
3.1
	··
	BMD 
M: 6
F: 23
SR 2011-12 
M:3.3
F: 15.1
T: 9.4
	··
	··
	SR 2011-12
M: 2.2
F: 6.9
T: 4.6
	SR 2011-12
M:2.7
F:14.6
T: 8.7

In aged 60+ with fragility fractures M:26 
F: 45 
	SR 2011-12
M: 4.0
F: 24.7
T: 14.8
	SR 2011-12
80+
M: 8.9
F: 29.7
T: 20.9
	Adults in aged care homes 
T: 12
	Most data from 2011-2012 Australian Health Survey Data, self-reported as diagnosed by BMD; another survey in same time period but smaller region found slightly higher figures

	(Watts et al. 2013)

GOOD; G
	N/A
	2012
1.2 million

2021 projection
3 million
	··
	M: 6
F: 23

2012-2022
66% (4.74 million) have OP/ON

78% (3.687million) have ON 
	··
	··
	50-69, OP/ON
M: 3.2/54.6
F: 13.0/48.9
	70+, OP/ON
M: 12.9/59.1
F: 43.2/46.1

	50-59, With fragility fracture 
F: 20 

With fragility fracture 80+ 
T: 70
	WHO criteria; DXA with T-score at hip and/or lumbar spine <=-2.5 SD

	(Sanders et al. 2013)

GOOD; G
	N/A
	··
	··
	2017
70% (1.9 million) have OP/ON

2022 projection
2.07 million will have OP/ON
	··
	··
	··
	··
	··
	··
	70+
M: 13
F: 43
	··
	Secondary data;
Australian adults aged 50+ living in “NSW and ACT” in Australia

	(Armstrong et al. 2011)

GOOD; CS
	7805
	SR
M: 1.34
F: 6.74
T: 4.03
	··
	··
	··
	··
	··
	··
	SR 60+
M: 3.77
F: 19.93
T: 12.21
	SR ages 20-29
M: 0.21
F: 0.17
T: 0.19

SR ages 30-59
M: 0.79
F: 3.29
T: 2.01
	≥20 years, representative sample from Australian National Health Survey’s Confidential Unit Records File

	(Ebeling et al. 2013)

FAIR; R
	Various; review
	OP/ON
T: 1.2 million/6.3 million
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Secondary data; no year

	(Center 2017)

GOOD; L
	715
	··
	··
	··
	··
	··
	··
	··
	BMD, 60+ with fragility fracture 
T, OP/ON: 46/42


	··
	25-year Dubbo Osteoporosis Epidemiology Study, participants aged 60+

	(Anderson-Wurf, Harding, Seal 2018)

FAIR; I
	Various; secondary data
	··
	··
	osteoporosis or osteopenia 
66
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Data reported in intro re: Australian adults 50+ 

	(Pasco et al. 2017)

GOOD; C
	750
	··
	··
	OP/ON
F: 20.9/50.4
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Women age-stratified and randomly selected from Barwon Statistical Division, for Geelong Osteoporosis Study; T-score < -2.5
BMD from DEXA at femoral neck

	(Macgregor et al. 2018)

GOOD; R
	Thousands
	Secondary data
3.5
	··
	··
	··
	··
	··
	··
	··
	··
	70+, City OP/ON
M: 9.4/57
F: 26.5/53.1

Inner regional, OP/ON
M: 9.4/55.8
F: 26.0/55

Outer regional, OP/ON
M: 9.4/56.2
F: 24.1/57.6

Remote and very remote, OP/ON
M: 11.4/57.1
F: 27.3/56.8
	··
	Queensland aged 70+ without BMD scan in the prior 12 months or not having been diagnosed in prior 24 months; 2015-2016

	(Bleicher et al. 2010) 

GOOD; CS
	1705
	··

	··
	··
	··
	··
	··
	··
	··
	··
	T-score M: 5
	T-score M: 20
	T-score M: 19
	T-score M: 25
	T-score M: 24
	70+ SR 
M: 10

70+ 
T-score <=-3SD
T: 18

w/ minimal trauma fracture, OP/ON
T: 23/55

w/ vertebral deformities, OP/ON
T: 18/56
	Men 70+ who participated in the Concord Health and Ageing in Men Project (CHAMP) baseline questionnaires and clinical assessments; vertebral deformity/T-score <=-3SD; 2005-07.



	(Henry et al. 2011)

GOOD; CS
	M: 1467
F: 1494
	··
	··
	2006
M: 5.9
F: 22.8
	M: 3.8
F: 0.9

M: 34.3
F: 29.9
	M: 3.9
F: 1.8

M: 33.3
F: 28.1

	M: 2.5
F: 4.7

M: 50
F: 40.6
	M: 1.9
F: 8.9

M: 58.7
F: 56.4
	M: 3.9
F: 21.0

M: 48.5%
F: 21
	M: 5.7
F: 24.0

M: 63.8
F:
48
	M: 7.5
F: 32.6

M:
60
F: 53

	M: 13.1
F: 42.7

M: 58.9
F: 44
	80+
M: 18.5
F: 51.0


M: 58.2
F: 51
	20–24 
M: 0
F: 1

25–29 
M: 0
F: 0

30–34 
M: 1.1
F: 0

35–39
M: 0
F: 1.7

70+, 2006 
M: 12.9
F: 42.5
	Age-stratified random samples from population-based sample of Barwon Statistical Division, near Geelong; women recruited 1994-97, men 2001-06

	(Waters et al. 2010)

GOOD; CS
	41487 (SAHOS)

3259 (NWAHS)
	··
	··
	DXA, Both studies
T: 3.6

SR, 1995-2010 SAHOS
T: 10.7

SR, 2004-2006 NWAHS
T: 8.8
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	South Australia Health Omnibus Survey (SAHOS) and North West Adelaide Health Study (NWAHS)

	(Peeters et al. 2013)

GOOD; L
	17581
	··
	··
	··
	··
	··
	··
	Ages 59-61 

SR in 2007:
F: 6.0

3-year follow-up SR incidence
F: 3.8
	··
	··
	Ages 79-84 

SR in 2005:
F: 22.2
3-year follow-up SR incidence
F: 13.4
	··
	··
	··
	10509 women of middle-age (56–61 years in 2007) and 7072 older women (79–84 years in 2005) from the Australian Longitudinal Study on Women’s Health; validated with 7,118 mid-age women and 2,516 older women from surveys 6 and 5

	(Osteoporosis National Action Plan Working Group 2016)

N/A; G
	N/A
	2012
T: 1.2 million


	··
	2016
T: 4.74 million

2022 projection
T: 6.2 million with OP or ON

2012-2022
T, OP+ON: 66%

2011-12, SR
M: 3
F: 15
T: ~10
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	All likely secondary data; National Action Plan 2016, developed by numerous osteoporosis groups

	(Sambrook et al. 2009)

FAIR; L
	2807
	··
	··
	··
	··
	··
	··
	55+, SR
F: 21
Osteopenia
F: 18
	··
	Global Longitudinal Study of Osteoporosis in Women; 10 countries (Australia N here); women 55+ seen by primary care offices; self-reported diagnosis and treatment

	(Pisani et al. 2016)

GOOD; R
	N/A
	T, raw: 2.2 million
	··
	··
	··
	··
	··
	··
	60+
M: 11
F: 27
	··
	All secondary data; review paper

	(Wade et al. 2014)

GOOD; R
	N/A
	··
	··
	TH/TH or S
M: 2/6
F: 10/22

Raw count, TH/TH or S
M: 49952/186298
F: 369648/803241
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	All secondary data; literature review of prevalence estimates using just total hip BMD DXA scoring or total hip or spine cases; men and women ages 50+; 2010 raw count estimates

	(Sànchez-Riera et al. 2010)

FAIR; R
	N/A
	T, raw: 2.2 million

	··
	··
	··
	··
	··
	··
	60+, OP/ON
M: 11/42
F: 27/51
	··
	All secondary data; review paper

	(Modi et al. 2015)

GOOD; Mp
	N/A
	··
	··
	F: 23
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	All secondary data from literature review in paper

	(Scott et al. 2018)

N/A; P
	1575
	··
	··
	··
	··
	··
	··
	··
	··
	70+, OP or ON
M: 34
	··
	Men aged 70+, community-dwelling; DXA BMD; combined OP/ON group of <=-1.0 SD



Abbreviations:
ACT – Australian Capital Territories; BMD – Bone mineral density; C – Cohort; CHAMP - Concord Health and Ageing in Men Project; CS – Cross-sectional; DXA/DEXA – Dual-energy x-ray absorptiometry; F – Female; G – Gray literature; I - Intervention trial; L – Longitudinal; M – Male; Mp – Multiple; N- Number; N/A – Not applicable; NSW – New South Wales; NWAHS – North West Adelaide Health Study; OP/ON – Osteoporosis/Osteopenia; P – Poster; R – Review; S – Survey; SAHOS – South Australia Health Omnibus Survey; SR – Self-reported/self-report; T – Total; TH – Total hip; WHO – World Health Organization













China

[bookmark: _Ref82698222]Table 4. China: Study characteristics and results for osteoporosis prevalence 
	Osteoporosis Prevalence [% unless otherwise stated]: CHINA

	Paper and Study Quality (GOOD, FAIR, POOR, N/A); Study Design Code
	Total N
	All adults
	Post-menopausal
	Ages 50+
	40-49
	50-59
	60-69
	70-79
	80-89
	90+
	Other
	NOTES

	
	
	
	
	
	40-44
	45-49
	50-54
	55-59
	60-64
	65-69
	70-74
	75-79
	80-84
	85-89
	
	
	

	(Lin J et al. 2016)

GOOD; CS

	496
	··
	··
	Fracture group, FN/TH/LS/combined
M: 42.3/26.1/26.1/53.15

Control, FN/TH/LS
M: 10.1/5.7/4.9
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Chinese men aged ≥ 50 from the Beijing Friendship Hospital 2013-15, with X-ray-verified painful vertebral fractures; control was healthy men for routine check-up; BMD T-scores

	(Liu N, Zeng F et al. 2016)

GOOD; CS
	1903
	[Secondary]
M: 5.5-15.5
	F: 28.32

[Secondary]
F: 11.8-24.5
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Postmenopausal women aged 30-90 from rural and urban Shanghai communities 2011-14; calcaneal QUS, WHO t-scores

	(Ma L et al. 2015)

FAIR; CS
	214
	··
	··
	··
	··
	··
	··
	··
	“Elderly” Avg age 68-69
T: 112/214=52.3
	[secondary]
Elderly
T: 56
	Elderly Chinese patients from the Department of Geriatrics at Xuan Wu Hospital 2008-12; BMD DXA WHO

	(Zhou H et al. 2016)

GOOD; CS
	3830
	··
	··
	··
	40-50
F:2.3

Osteopenia
F: 21.7
	51-60
F: 9.2

Osteopenia
F: 29.2
	61-70
F: 15.9

Osteopenia
F: 45.2
	>70
F: 34.2

Osteopenia
F: 35.1
	40+
F: 15.2
	Women aged 40+ from Beijing; WHO, DXA BMD; vertebral x-ray for women 60+; 2011-14

	(Liu N, Chen J et al. 2016)

GOOD; CS
	1825
	[secondary]
M: 5.5-15.5
	F: 28.44

With CAD
F: 38.25

No CAD
F: 27.34
[Secondary]
F: 11.8-24.5
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Postmenopausal women aged 30-90 from rural and urban Shanghai communities 2011-14; calcaneal QUS, WHO t-scores; CAD=coronary artery disease

	(Cheng Q et al. 2014)

GOOD; CS
	3544
	··
	··
	M: 5.8
F: 34.4

Osteopenia
M: 65.6
F: 64.9
	··
	··
	··
	··
	··
	··
	70+
M: 6.7
F: 42.3

Osteopenia
M: 68.1
F: 68.0
	··
	Ambulatory, healthy Chinese adults (aged 18-96), DXA BMD, recruited during check-ups 2005-09 at a Shanghai hospital with younger adults used for healthy baseline for t-scores

	(Piao et al. 2015)

GOOD; CS
	1905
	··
	F: 28.29

Among illiterate/ primary school educated
F: 40.57
HS/college educated
F: 24.06
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Postmenopausal women aged 30-90 from rural and urban Shanghai communities 2011-14; calcaneal QUS, WHO t-scores;

	(Mengmeng et al. 2012)

GOOD; CS
	16019
	··
	··
	··
	··
	M: 3.659
F: 1.429
	50-54
M: 5.612
F: 3.238

55-59
M: 8.389
F: 9.918

50-59
M:7.7
F: 6.97
	60-64
M: 15.739
F: 23.221

65-69
M: 18.938
F: 40.369

60-69
M: 18.13
F: 35.97
	70-74
M: 34.120
F: 57.305

75-79
M: 44.698
F: 69.853

70-79
M: 36.41
F: 59.55
	80-84
M: 51.678
F: 71.429

85-89
M: 81.081
F: 90

80+
M: 57.53
F: 75.56
	··
	Han adults from Changchun City; BMD DTX-200; reported as incidence but likely prevalence

	(Zhu H et al. 2010)

GOOD; CS
	7042
	··
	··
	L2-4/FN/GTr/L2-4 or FN
M: 4.7/8.3/3.6/10.4
F: 26.2/15.1/9.1/31.2
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	High risk 
M: 10.4%/12.5 million
F: 31.2%/37.2 million
	Healthy Han adults from multiple cities, aged 20+; 2002-06; BMD DXA

	(Wang O et al. 2015)

GOOD; C
	1993
	[secondary] 2009
T: 13.0 (6.6-19.3)
	··
	Among fracture patients
F: 56.8 
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Women aged 50+ hospitalized for low-trauma hip fracture or fragility vertebral fracture procedures; 2008-12

	(Shan PF et al. 2011)

FAIR; CS
	2447
	··
	··
	··
	F, T2DM: 0-2.58

F, non-T2DM: 0-2
	F, T2DM: 6.94-28.4

F, non-T2DM: 3-22
	F, T2DM: 18.7-58.7

F, non-T2DM: 20-61
	70-80
F, T2DM: 32.7-76.7

F, non-T2DM: 28-75
	··
	··
	··
	40-80, LS/TH
F, T2DM: 22.2/16.5 

Raw count projection 2025 among F, T2DM: >5.55 million
	Women with and without type 2 diabetes mellitus (T2DM) aged 40-80; diabetics from a hospital in Changsha, controls from the community; 1997-2005; BMD DXA for multiple body regions; control estimates from point graphs, not precise

	(Liu D et al. 2016)

GOOD; L
	1802
	··
	··
	··
	··
	··
	··
	··
	60-75, SR
T: 478/1802=26.53
	··
	··
	··
	··
	··
	Incidence in 6 years; Participants aged 60-75 from randomly selected communities in Chongqing city; community centers; BMD DXA; 2007 baseline, follow-up through 2013

	(Wu J, Tian 2010)

FAIR; R
	N/A
	T: 13
	··
	M: 22.4
F: 44.1
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Secondary data only; review

	(Cui R et al. 2016)

GOOD; CS
	4988
	··
	··
	··
	40-95
M: 13/1035=1.3
F:253/3953=6.4
Osteopenia
M: 21.5
F: 40.5
	51-55
M: 0
F: 2.4
	56-60
M: 0.53
F: 4.34
	61-65
M: 1.3
F: 8.7
	66-70
M: 1.82
F: 9.41
	71-75
M: 1.41
F: 14.55
	76-80
M: 1.05
F: 17.01
	>80
M: 3.44
F: 17.39
	<=50
M: 0
F: 1.89


	Healthy Han adults aged 40–95 years who voluntarily requested to be hospitalized for a 2-day complete physical check-up 2012-15; BMD DXA

	(Yan D-D et al. 2017)

FAIR; CS
	5199
	[secondary]
T: 13 
	Estimate
F: 45-57
	Estimate
M: 11-12

	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Men and postmenopausal women from the Nicheng community of Shanghai; Estimates from bar graphs; WHO DXA BMD 

	(Yan P et al. 2018)


FAIR; CS
	1562
	··
	Among diabetics
F: 55.51
	Among diabetics
M: 23.20
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Men aged 50+ and postmenopausal women aged 45+, with confirmed T2DM; Sichuan province; BMD DXA T-score 

	(Zhou XH et al. 2012)

POOR; CS
	998
	··
	··
	··
	40-65
F: 246/998=24.6
Osteopenia
F: 319/998=40
	··
	··
	··
	··
	··
	··
	··
	Women 40-65 with and without osteoporosis found through community invitation; no years/BMD scan details

	(Lv et al. 2017)

GOOD; CS
	1116
	[secondary]
T: 7
	··
	··
	40-80
M: 9.3-47.8
F: 10.2-55.6
T: 9.7-55.6
	··
	··
	··
	··
	Adults aged 40-80 living in Cd-polluted and non-polluted rural areas of southern China; WHO DXA BMD; osteoporosis was higher in people with increased urinary Cd concentration

	(Jin et al. 2017)

FAIR; R
	N/A
	[secondary]
T: 7
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Secondary data only, from 2000 census

	(Li N et al. 2013)


FAIR; CS
	140
	··
	F, LS QCT: 46.4
F, LS DXA: 17.1
F, femoral DXA: 12.9
F, any DXA: 20.0

Osteopenia
F, LS QCT: 40.0
F, LS DXA: 33.6
F, femoral DXA: 50.0
F, any DXA: 51.4
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Postmenopausal women who underwent QCT and areal spinal and hip DXA in a hospital radiology department; 2010-13

	(Zhang X et al. 2018)

GOOD; CS
	1349
	[secondary] 
M: ~11.8
	··
	WHO DXA
M: 12.8

DXA worst hip:
M 4.9

Osteopenia
M: 55.0
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Community dwelling Han men in Beijing aged 50+; comparison of FRAX without BMD, WHO BMD DXA, OSTA and BMI in osteoporosis prediction; three community health centers 2014-15

	(Zha et al. 2015)

GOOD; CS
	472
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	60+
M: 27.7
Osteopenia
M: 53.2
	Men aged 60+ from health check-up population of Zhongshan Hospital; BMD DXA and calcaneal QUS; 2012-13

	(Huang et al. 2017)

GOOD; CS
	11039
	[secondary]
F: 31.2
	··
	[secondary]
M: 10
	M: 0.5
	M: 1.5
	M: 5
	M: 13
	M: 24
	40-96
Among high risk OSTA group
M: 30.9
Among moderate risk OSTA group
M: 21.5

	Healthy men aged 40–96 years receiving health exam; 2009-14; WHO DXA BMD, OSTA; age group DXA osteoporosis levels are estimates from bar graph 

	(Yuan et al. 2015)

GOOD; R
	N/A
	T: 15.7

2015 projection
T, raw count: 212 million

2002 by city prevalence
T, Jilin: 15.1
T, Shanghai: 14.2
T, Chengdu: 11.3
T, Guangdong: 10.2
T, Beijing: 5.2 
	F: 37.5
	M: 25

Osteopenia 2005-06
M: 57.6 (10.04 million)
F: 64.6 (11.35 million)


	··
	··
	50-59
F: incidence has increased by 50%
	··
	··
	··
	··
	··
	··
	··
	··
	Osteopenia
M: 42.1
F: 28.1
T: 33.3
	Secondary data only; review paper discussing osteoporosis in China

	(Lian et al. 2017)

FAIR; CS
	1240
	··
	··
	··
	··
	··
	··
	··
	··
	65+
M: 58.33
F: 76.79
T: 63.45
	··
	Patients admitted to a hospital 2012-17, aged 65+; WHO BMD

	(Zhen et al. 2015)

GOOD; CS
	10100
	··
	··
	··
	40-75
M: 8.5
F: 12.3
T: 11.2
	··
	··
	··
	··
	··
	Adults aged 40-75 randomly selected from 3 communities in Lanzhou’s urban district; calcaneal QUS BMD; 2011

	(Wei et al. 2017)

GOOD; L
	1021
	··
	F: 11.56

3-year incidence transition from ON to OP
F: 10.72

ON
F: 39.28
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Postmenopausal women aged 40-65 considered high-risk for postmenopausal osteoporosis; 2009-11, followed up 3 years

	(Zhou J et al. 2017)

FAIR; CS
	175
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	80+
M: 9.6
F: 52.5
T: 24.6

Osteopenia
M: 47.4
F: 41.0
T: 45.1

[secondary]
M: 14.6-17.8
F: 32.3-53.3
	··
	2015-16; adults aged 80+ with good self-care ability, recruited from geriatrics outpatient department; questionnaire and health assessment, no BMD test—bone turnover markers used

	(Tian M et al. 2016)

GOOD; R
	N/A
	··
	··
	2003-06
T, raw: 69.4 million
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Secondary data only

	(Li YZ et al. 2018)

FAIR; CS
	120
	··
	··
	··
	··
	40+, FN, TH, LS
F: 55/25/75

	··
	Women aged 44-93 divided by <65 and 65+; 2015-16; WHO BMD DXA

	(Liao RX et al. 2014)

N/A; P
	N/A
	··
	··
	[secondary], 2006
T, raw: 65 million

Osteopenia
T, raw: 213 million
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Secondary data only

	(Ma Y et al. 2018)

GOOD; CS
	1168
	··
	··
	[secondary]
T: more than 33%
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	60+
M: 52.1
F: 69.1
T: 61.6
	Adults aged 60+ from Tianjin undergoing geriatric assessment, calcaneal QUS WHO BMD 

	(Wang Y et al. 2009)

GOOD; R
	N/A, various
	T: 13

1994
T: 6.6

1997-99
M: 11.5
M: 4.4
F: 10.6
F: 19.9
T: 16.1

2000
T: 7.0

2002
T: 26.7

1999
Urban: 41.5
Rural: 36.2
T: 37.9

2006
M: 12.8
M: 29
M: 6.9
M: 32.25
M: 29.2
M: 0.5
F: 2.5
F: 50
F: 57.65
F: 11.3
F: 42.8
F: 26.0
F: 48.7
T: 19.3
T: 50.0

1995-2005
M: 19.2
F: 25.2

2003
M: 2.2

2004
T: 16.1

2001-03
F: 28.0

2007
F: 9.4
	2003
F: 12.4

2007
F: 12.5
	1997-99
M: 4.6
F: 11.7

2002
T: 40.7

1996-2002, AP spine/LS/neck/Tr/InTr/WT/TH/VFA
T: 36.4/53.7/10.1/18.3/16.2/48.2/19.8/44.9

1996-2003, Chinese/WHO criteria
PO, PA:41.5/32.1
Lateral spine: 53.9/34.9
FN: 34.2/16.3
TH: 30.7/18.9
R+UUD: 51.4/45.2

2006
M: 20.6
36.1
M: 26.7
M: 41.1
M: 0.76
F: 3.2
F: 65.2
F: 27.6
F: 51.8
F: 40
T: 59.1

1999-2005
M: 27.9
F: 42.1

2001-03
F: 31.24
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	2003
Premenopausal
F: 1.8

2007
Premenopausal
F: 3.2
	All secondary data; review study for 1980-2008; methods of measurement varied considerably (DXA, QUS, location of scan, WHO vs Chinese score criteria, etc.); total data showing a possible increase in prevalence over time

	(Chen H-L et al. 2013)

FAIR; CS
	218
	··
	··
	··
	··
	··
	··
	··
	>60
M, T2DM: 33.33
M, no T2DM: 1.60

Osteopenia
M, T2DM: 25.81
M, no T2DM: 22.4
	··
	Men aged >60 with T2DM and healthy controls; 2007-08; WHO BMD DEXA

	(Si L et al. 2014)

GOOD; CS
	N/A
	··
	··
	··
	··
	··
	M: 2.2
F: 3.5
	M: 6.2
F: 14.2
	M: 9.8
F: 26.8
	80+
M: 18.8
F: 39.2
	··
	Projection model for osteoporotic fracture incidence 2010-50 for adults 50+; based on review of existing fracture and prevalence data 

	(Zhang ZQ et al. 2014)

GOOD; R
	139912
	··
	··
	LS/FN
M: 3.2/5.3
F: 23.9/12.5

WHO LS/WHO FN
M: 3.5/5.9
F: 24.6/13.3
	··
	··
	LS/FN
M: 1.5/2.2
F: 15.0/3.5
	LS/FN
M: 3.7/6.2
F: 26.9/3.5
	LS/FN
M: 5.2/9.8
F: 37.7/26.8
	LS/FN
M: 11.8/18.8
F: 44.5/39.2
	··
	Pooled analysis covering adults aged 20+ in 38 cities in China via 91 studies; WHO DXA BMD at FN and/or LS; age-standardized; done to establish national BMD reference values 

	(Yang Y et al. 2015)

GOOD; CS
	245
	··
	··
	FN/TH/LS
M: 10.20/4.90/4.08
Any site
M: 14.29
Osteopenia
M: 51.43
	··
	··
	M: 10.3
	M: 11.3
	M: 15.9
	80+
M: 38.9
	··
	Healthy Han men in for health check-ups in Beijing aged 50+; BMD DXA; 2010-12

	(Yu Q et al. 2016)

FAIR; CS
	992
	M: 9.07
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Men aged 30-90; 2011-14; rural and urban Shanghai; calcaneal QUS BMD, WHO

	(Li S et al. 2010)

FAIR; R
	4382
	F: 33.20
Osteopenia
F: 20.45
	[secondary], 1997
T: 83.9 million
	··
	F: 4.05
Osteopenia
F: 8.71
	F: 32.65
Osteopenia
F: 27.34
	F: 38.14
Osteopenia
F: 34.82
	70+
F: 24.33
	<30
F: 0.34
Osteopenia
F: 1.12

30-39
F: 0.48
Osteopenia
F: 1.56
	All women aged 18+ (3399 postmenopausal women) hospitalized for pain or numbness in bones or joints; 1998-2008; WHO DXA BMD

	(Lin H et al. 2017)

GOOD; Mp
	6038
	··
	··
	··
	··
	M: 2.7
F: 0.5
T: 1.3

Osteopenia
T: 21.7
	M: 1.5
F: 3.8
T: 2.9

Osteopenia
T: 28.4
	M: 1.6
F: 7.2
T: 5.1

Osteopenia
T: 39.4
	M: 1.7
F: 10.1
T: 6.4

Osteopenia
T: 40.3
	M: 2.6
F: 19.9
T: 12.2

Osteopenia
T: 38.3
	M: 3.4
F: 27.3
T: 16.2

Osteopenia
T: 43.3
	M: 2.9
F: 31.3
T: 18.4

Osteopenia
T:43.3
	~80
M: 9.0
F: 41.5
T: 23.9

Osteopenia
T: 41.4
	45+
M: 2.6
F: 14.3
T: 9.3

Osteopenia
T: 37.8
	Adults 45+ from Shanghai; 2009-12; color ultrasound and DXA

	(Sheng et al. 2011)

GOOD; CS
	954
	··
	··
	F: 39.4
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Healthy central southern Chinese postmenopausal women, aged 50–82; recruited from community centers; DXA fan-beam BMD 

	(Xia J et al. 2012)

FAIR; C
	110
	··
	··
	··
	··
	··
	··
	··
	60+
M, T2DM: 65.70
M, no T2DM: 32.50
	··
	Men aged 60+; 70 with T2DM, 40 healthy matched controls; DXA BMD

	(Yang Y et al. 2013)

GOOD; CC
	1201
	··
	F: 29.3

Osteopenia
F: 45.46
	··
	··
	F: 3.85
	F: 13.05
	F: 26.39
	F: 44.97
	80+
F: 47.62
	··
	Postmenopausal Han women in Beijing from the osteoporosis clinic (including healthy check-up cases) 2010-11; WHO DXA BMD, OSTA

	(Si L et al. 2016)

GOOD; R
	N/A
	··
	··
	F: >40
	··
	··
	F: 3.5
	F: 14.2
	F: 26.8
	F: 39.2
	·· 
	All secondary data for economic model

	(Zhou Y et al. 2010)

FAIR; CS
	1579
	··
	F, LS/hip: 19.5/31.6

Non-obese control, LS/FN/Tr/TH
F: 22/28/25/26

Obese control, LS/FN/Tr/TH
F: 12/10/15/12

[secondary]
F, LS/FN: 21/35
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Postmenopausal Han women with T2DM, plus age-matched controls, attending diabetes clinic 2006-09; BMD DXA WHO at LS, FN, Tr, WT, TH; most data are estimates based on bar graph with no point numbers; additional data available

	(Chen P et al. 2016)

GOOD; R
	N/A
	M: 15.33
F: 25.41
T, rural: 23.92
T, urban: 20.87
T, southern: 23.17
T, northern: 20.13

prior to 2008
T: 14.94

2012-15
T: 27.96
	··
	“at present”
T: 34.65

2006
T: 15.7

2006
M: 57.6
F: 64.6
	Pooled
M: 6.42
F: 10.10
T: 8.88
	Pooled
M: 11.64
F: 23.85
T: 19.57
	Pooled
M: 18.71
F: 45.77
T: 35.10
	Pooled
M: 28.6
F: 58.26
T: 43.38
	Pooled, 80+
M: 36.53
F: 68.45
T: 56.10
	Pooled
15-30
M: 1.12
F: 2.18
T: 2.40

30-39
M: 3.43
F: 6.48
T: 6.49
	All secondary or pooled/analyzed data; meta-analysis of 69 studies from 2003-15; reporting “obvious increase” in prevalence 

	(Wang J et al. 2017)

FAIR; Mp
	444
	··
	··
	··
	40-89, OP/ON
M:24.05/59.49
F: 42.98/44.35
T: 39.59/47.06
	··
	··
	Patients aged 40-89 visiting a community health center in Ningbo; 98% of the women were postmenopausal; 2013-15; BMD DXA Chinese reference

	(Huang et al. 2015)

GOOD; CS
	15752
	··
	··
	··
	OP+ON, LS/FN
F: 18.5/31
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	40+
F, LS/FN: 25.3/17.4

Osteopenia, LS/FN
F: 35.4/48.8
	Healthy women aged 40+ from Chengdu receiving health check-ups; BMD DXA, OSTA; 2009-14; age group data available in bar graph but no point numbers given

	(Tian L et al. 2017)

GOOD; CS
	6564
	··
	··
	··
	OP/ON
F, postmenopausal: 0/3.03
	OP/ON
F:1.91/15.09
	OP/ON
M: 3.48
F: 10.96/32.59
	70+
M: 16.83
F: 26.48/47.76
	60+, OP/ON
M: 8.08/26.68
F: 9.65/27.09
	Randomly selected men and women aged 60+ and postmenopausal women, from Gansu province; BMD DXA WHO

	(Liu M et al. 2014)

GOOD; R
	1488
	[secondary]
M: 5.5-15.5%
	[secondary]
F: 11.8-24.5
	OP/ON
M: 10.08/43.21
	··
	··
	OP/ON
M: 0/25.66
	OP/ON
M: 2.74/39.30
	OP/ON
M: 3.52/45.16
	OP/ON
M: 20.83/49.43
	OP/ON
M: 27.27/46.97
	··
	Han men aged >50 at hospital for routine physicals, 2008-11; BMD DXA WHO, OSTA

	(Pisani et al. 2016)

GOOD; R
	N/A
	··
	··
	T, raw: 70 million
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	All secondary data; review paper

	(Mithal A et al. 2009)

N/A; G
	N/A
	OP+ON
2020 projection
286.6 million

2050 projection
533.3
	··
	2003-2006
M: 8.8
F: 30.8
T: 15.7

Raw count
M: 15.3 million
F: 54.1 million
T: 69.4 million

	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	All secondary data; review paper; gray literature

	(Chin K 2017)

GOOD; R
	N/A
	··
	··
	[secondary]
Before 2008
T: 14.94

2012-15
T: 27.96
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Secondary data only

	(Kanis et al. 2016)

GOOD; R
	N/A
	··
	F: 37.5
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	All secondary data; review paper

	(Kruger et al. 2013)

GOOD; R
	N/A
	··
	··
	T, raw: 69 million
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	All secondary data; literature review content within research study

	(Lau EMC et al. 2015)

GOOD; CS
	6302 (Beijing)
	··
	··
	OP/ON
F: 20.3/51.7
	··
	··
	OP/ON
F: 8.1/43.8
	OP/ON
F: 20.9/55.2
	OP/ON
F: 32.2/55.7
	OP/ON
F: 45.9/45.9

	··
	··
	Drug-naïve, community-dwelling women aged 50-89 in Beijing and Hong Kong; BMD DXA WHO

	(Kung et al. 2013)

GOOD; Mp
	N/A
	··
	F: 36
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Postmenopausal women discharged after hip fragility fracture 2006-07 in six Asian countries; primary data are estimates, from bar chart with no point numbers

	(Sànchez-Riera et al. 2010)

FAIR; R
	N/A
	··
	··
	T, raw: “almost” 70 million
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	All secondary data; review paper

	(Mithal A, Kaur 2012)

FAIR; R
	N/A
	··
	··
	2003-06
M: 8.8
M, raw: 15.3 million
F: 30.8
F, raw: 54.1 million
T: 15.7
T, raw: 69.4 million
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	All secondary data; review paper

	(Tribhuwan et al. 2014)

POOR; R
	N/A
	T, raw: 133,704,906 
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Secondary data with unclear source, listed in paper on qualitative interviews with tribal members in India; estimated prevalence value based on 2014 country population

	(Wang Y et al. 2009)

GOOD; R
	N/A, various
	M: 10.6%
F: 21.4%
T: 14%
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	All secondary data from review of osteoporosis studies 1980-2008



Abbreviations:
AP – Asia-Pacific region; BMD – Bone mineral density; BMI – Body mass index; C – Cohort; CAD – Coronary artery disease; CC – Case-control; CS – Cross-sectional; DXA/DEXA – Dual-energy x-ray absorptiometry; F – Female; FN – Femoral Neck/Hip; FRAX – Fracture risk assessment tool; G – Gray literature; GTr – Greater trochanter; HS – High school; InTr – Intertrochanteric; L – Longitudinal; LS – Lumbar spine; M – Male; Mp – Multiple; N- Number; N/A – Not applicable; OP/ON – Osteoporosis/Osteopenia; OSTA – Osteoporosis self-assessment tool for Asians; P – Poster; PA – posteroanterior; QCT – Quantitative computed tomography; QUS – Quantitative ultrasound; R – Review; R+UUD – Radius + ulna ultradistal; S – Survey; SR – Self-reported/self-report; T – Total; TCM – Traditional Chinese medicine; Tr – Trochanter; T2DM – Type 2 Diabetes Mellitus; TH – Total hip; VFA – Vertebral fracture assessment; WT – Ward’s triangle; WHO – World Health Organization




Hong Kong
[bookmark: _Ref82723989]Table 5. Hong Kong: Study characteristics and results for osteoporosis prevalence
	Osteoporosis Prevalence [% unless otherwise stated]: HONG KONG

	Paper and Study Quality (GOOD, FAIR, POOR, N/A); Study Design Code
	Total N
	All adults
	Post-menopausal
	Ages 50+
	40-49
	50-59
	60-69
	70-79
	80-89
	90+
	Other
	NOTES

	
	
	
	
	
	40-44
	45-49
	50-54
	55-59
	60-64
	65-69
	70-74
	75-79
	80-84
	85-89
	
	
	

	(Ho et al. 2016)

FAIR; CS
	239
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Mean age ~82
M: 47.8
F: 59.1
	All geriatric hip fracture patients in orthopedic center; 2014; femoral neck osteoporosis WHO BMD; mean age ~82

	(Deng M et al. 2017)

GOOD; CS
	3907
	··
	··
	··
	··
	··
	··
	··
	··
	65+
M, OP at spine: 191/1928=9.9
M, OP at hip: 108/1954=5.5
F, OP at spine: 838/1927=43.5
F, OP at hip: 424/1953=21.7
M, spine ON: 568/1928=29.5
M, hip ON: 896/1954=45.9
F, spine ON:715/1927=37.1
F, hip ON: 994/1954=50.9
	··
	Men and women aged 65+ in the Mr. OS and MS OS (Hong Kong) studies, 2001-2003; Genant’s method for fracture/deformity assessment; calculated from Table 3

	(Chow, Cheung, Chu, Li 2017)

FAIR; S
	573
	··
	45-60
T-score
F: 8.9
F, low bone mass: 25

OSTA moderate risk
F: 14
F, low bone mass: 27

OSTA low-risk
F: 6
F, low bone mass: 23
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	2015-16; T-score and Osteoporosis Self-Assessment Tool for Asians (OSTA)

	(Lo 2015)

FAIR; CS
	1507
	··
	F: 25.7
F, ON: 51.6
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Densitometries; T-score at spine and hip; 2008-11; postmenopausal Chinese women at OB/GYN clinic in Hong Kong; never received osteoporosis treatment

	(Bow et al. 2011)

FAIR; L
	1810
	··
	··
	M: 7.2
M, ON: 44.1
	··
	··
	50-64
M: 4.1
M, ON: 39.2
	65+
M: 9.1
M, ON: 47.2
	··
	Community-dwelling men, treatment-naïve, aged 50+, 1995-2009; Hong Kong Osteoporosis Study; BMD and fracture incidence

	(Cheung EY et al. 2012)

GOOD; C
	2266
	··
	F: 30.1

F, OP+ON: 81.3
	··
	40-64
F: 18.8
F, ON: 55.5
	65+
F: 51.1
F, ON: 41.8
	··
	Treatment-naïve Community dwelling ambulatory postmenopausal women aged 40+ from districts of Hong Kong 1995-2009 at health fairs/road shows on osteoporosis

	(Fong et al. 2011)

FAIR; CS
	554
	··
	··
	··
	··
	··
	··
	··
	··
	65+
Among Fallers: 5.4
Among Non-fallers: 4.7
T: 4.9
	··
	Community-dwelling men and women aged 65+ attending community centers; survey about fall history in past 12 months; upper- (1.4%) and lower limb (2.0%) fracture history reported but not as fragility

	(Yu R et al. 2014a)

GOOD; C
	2000
	··
	··
	··
	··
	··
	··
	··
	··
	65+
M, w/ sarcopenia: 26.2
M, no sarcopenia: 10.8
M, w/ sarcopenia, ON: 52.9
M, no sarcopenia, ON: 45.4
	··
	Men aged 65+ from cohort of community-dwelling men followed average of 11.3 years; WHO BMD; fractures via X-ray plus validation

	(Lee C et al. 2015)

GOOD; CS
	80
	OP+ON (abnormal BMD)
M: 12/22= 54.5
F: 16/58=27.6
T:  35%
	··
	[secondary]
2005 
M: 6-7
F: 16-37
	··
	··
	[secondary] 
2011
M: 4.1

	[secondary] 65+
2011
M: 9.1

2013 
M: 8.3-20.1
F: 17-24.8
M, ON: 4.9-6.6
F, ON: 9.1-10.1

2005
M: 13.6
M, ON: 67.4
	··

	Adult office workers in an urban environment; 72% female, mean age 42; QUS calcaneal, speed of sound, broadband ultrasound attenuation

	(Woo et al. 2009)

GOOD; Mp
	4000
	··
	··
	··
	··
	··
	··
	··
	··
	65+
M: 62/2000=3.1
F: 153/2000=7.7
	··
	Community-dwelling adults aged 65+ in Hong Kong, 2001 baseline, followed 4 years

	(Leung A et al. 2010)

FAIR; CS
	1573
	··
	··
	··
	··
	··
	··
	··
	··
	“older adults”, SR
T, w/ history of fall in past 90 days: 9.1
T, no history of fall past 90 days: 8.5
	··
	Community dwelling older (mean age 78) adults applying for long-term care services, 2003-04

	(Lau EMC et al. 2015)

GOOD; CS
	6099 (Hong Kong)
	··
	··
	OP/ON
F: 24.9/58.4
	··
	··
	OP/ON
F: 8.1/51.2
	OP/ON
F: 17.8/61.1
	OP/ON
F: 31.0/57.2
	OP/ON
F: 48.0/47.2

	··
	··
	Drug-naïve, community-dwelling women aged 50-89 in Beijing and Hong Kong; BMD DXA WHO

	(Kung et al. 2013)

GOOD; Mp
	N/A
	··
	F: 43
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Postmenopausal women discharged after hip fragility fracture 2006-07 in six Asian countries; primary data are estimates, from bar chart with no point numbers

	(Kwok A et al. 2012)

GOOD; CS
	1588
	··
	··
	··
	··
	··
	··
	··
	··
	65+, SR
M: 5.0
F: 9.0
	··
	Men and women 65+ from Hong Kong, Thailand, Indonesia, Japan; x-rays of the spine; BMD of hip, DXA; community-dwelling

	(Tribhuwan et al. 2014)

POOR; R
	N/A
	T, raw: 705,674
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Secondary data with unclear source, listed in paper on qualitative interviews with tribal members in India; estimated prevalence value based on 2014 country population



Abbreviations:
BMD – Bone mineral density; C – Cohort; CS – Cross-sectional; DXA/DEXA – Dual-energy x-ray absorptiometry; F – Female; L – Longitudinal; M – Male; Mp – Multiple; Mr. OS – Osteoporotic Fractures in Men Study; Ms. OS – Hong Kong cohort of the Mr. OS; N – Number; N/A – Not applicable; OB/GYN – Obstetrician/Gynecologist; ON – Osteopenia; OP – Osteoporosis; OSTA – Osteoporosis self-assessment tool for Asians; QUS – Quantitative ultrasound; R – Review; T – Total; WHO – World Health Organization










Japan
[bookmark: _Ref82723992]Table 6. Japan: Study characteristics and results for osteoporosis prevalence
	Osteoporosis Prevalence [% unless otherwise stated]: JAPAN

	Paper and Study Quality (GOOD, FAIR, POOR, N/A); Study Design Code
	Total N
	All adults
	Post-menopausal
	Ages 50+
	40-49
	50-59
	60-69
	70-79
	80-89
	90+
	Other
	NOTES

	
	
	
	
	
	40-44
	45-49
	50-54
	55-59
	60-64
	65-69
	70-74
	75-79
	80-84
	85-89
	
	
	

	(Iki M, Tamaki, Sato, Winzenrieth et al. 2015)

GOOD; C
	3609
	F, aBMD: 20
F, TBS: 37.1
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Women from the Japanese Population-based Osteoporosis Study (JPOS) baseline study (women randomly selected per five-year age group (aged 20-79); from 7 areas throughout Japan) with no bone metabolism conditions/drugs; WHO DXA and TBS; no years given

	(Tamaki,J et al. 2009)

GOOD; CS
	693
	



ON
T, LS: 50.5
T, TH: 31.7
	··
	F, LS: 25.2
F, TH: 13.7
	··
	··
	F, LS: 9.4
F, TH: 2.6


ON
T, LS: 47.8
T, TH: 16.9

	F, LS: 24.3
F, TH: 8.5


ON
T, LS: 58.6
T, TH: 36
	F, LS: 45.7
F, TH: 30.5


ON
T, LS: 44.6
T, TH: 42.9

	··
	··
	··
	··
	Women aged 50+ from the 1996 JPOS (randomly selected women from 5-year age categories for ages 20-79 from 7 regions in Japan) who also had assessable thoracolumbar vertebral x-ray images and had no history of menstrual or bone metabolism irregularities or related drugs; 1996

	(Sato M et al. 2014)

FAIR; S
	N/A
	2009
F: 25
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Secondary data on women of all ages in Japan, with prevalence rising sharply after age 50

	(Yoshimura N et al. 2010)

GOOD; C
	5785
	··
	··
	··
	M, LS: 0
M, FN: 0

F, LS: 2
F, FN: 1
	M, LS: 3
M, FN: 2

F, LS: 5
F, FN: 3
	M, LS: 3
M, FN: 1

F, LS: 15
F, FN: 12
	M, LS: 4
M, FN: 5

F, LS: 30
F, FN: 30
	80+
M, LS: 8
M, FN: 10

F, LS: 45
F, FN: 50
	··
	Mobile, community-dwelling adults aged 40+ from three geographically/ socioeconomically diverse areas in Japan; precise numbers not provided, prevalence estimates based on bar graph image; WHO DXA; 2005-2013

	(Yoshimura N et al. 2017)

GOOD; CS
	3040
	··
	··
	··
	JSBMR criteria 
M: 0.0
F: 3.8
T: 2.7

WHO criteria
M: 0.0
F: 2.9
T: 2.0
	JSBMR criteria 
M: 9.4
F: 7.7
T: 8.2

WHO criteria
M: 4.7
F: 7.7
T: 6.7
	JSBMR criteria 
M: 7.6
F: 27.2
T: 20.8

WHO criteria
M: 3.2
F: 21.0
T: 15.2
	JSBMR criteria 
M: 23.6
F: 50.9
T: 39.8

WHO criteria
M: 7.7
F: 42.6 
T: 28.3
	80+
JSBMR criteria 
M: 16.7
F: 74.0
T: 54.4

WHO criteria
M: 14.8
F: 68.3
T: 50.0
	<40 

JSBMR criteria M: 0.0
F: 0.0
T: 0.0

WHO criteria
M: 0.0
F: 0.0
T: 0.0
	ROAD study participants (Research on Osteoarthritis/Osteoporosis Against Disability study); men and women aged 23-93 years recruited from resident registries of 3 Japanese communities; 3040 inhabitants (1061 men); WHO and Japanese T-score criteria, LS or FN 2005-07

	(Iki et al. 2014)

GOOD; C
	665
	··
	··
	OP/ON
F: 40.6/39.7
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Women aged 50 years and older who had completed baseline and at least one follow-up study over 10 years in the Japanese Population-Based Osteoporosis Study; WHO DXA Japanese reference; no year given

	(Tatsuno et al. 2013)

GOOD; CS
	64809
	··
	··
	··
	Diabetics, OP/ON
F: 22.5/44.6

Non-diabetics, OP/ON, F: 15.6/37.6

Fracture, OP/ON, F: 24.6/40.4

Non-fracture, OP/ON, F: 15.3/35.8
	··
	Japanese women aged 40+ in Chiba City, Japan via the Chiba Bone Survey [including women in the age groups of 40 and 50 years between 2001 and 2004, and at 40, 45, 50, 55, 60, 65, and 70 years between 2005 and 2009]; BMD DEXA LS, Hip, Forearm or QUS Calcaneus

	(Iki et al. 2009)

GOOD; C
	2012
	··
	··
	··
	··
	··
	··
	··
	··
	65+
M, LS: 3.9
M, TH: 1.9
M: 4.4
	··
	Community-dwelling ambulatory men aged ≥65 years at baseline, followed for 5 years in the Fujiwara-kyo Osteoporosis Risk in Men (FORMEN) Study 

	(Yamada et al. 2015)

FAIR; CS
	1021
	··
	··
	··
	40-80 with no prevalent fracture
T: 8.6
	··
	··
	··
	··
	Men and women aged 40-89 who underwent panoramic radiography at a single hospital between 2007 and 2013

	(Tajika et al. 2016)

FAIR; CS
	214
	M: 27.5
F: 30.3
T: 29.4

Secondary data from 2012
12.8 million
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Men (n=69) and women from a mountain village in Japan who completed surveys and a health assessment; average age of 63.6 years; QUS calcaneus


	(Yamamoto et al. 2016)

GOOD; CS
	808
	··
	··
	SR
F: 5.8
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Women with and without osteoporosis (n=404 of each for N=808) between the ages of 50–90 years from a nationally representative 20011 Japan National Health and Wellness Survey

	(Ikegami et al. 2014)

GOOD; CS
	2964
	··
	··
	Bilateral hip
M, TH: 4
F, TH: 12
M, FN: 6
F, FN: 13
M, Tr: 3
F, Tr: 8

Unilateral hip
M, TH: 3
F, TH: 6
M, FN: 6
F, FN: 8
M, Tr: 4
F, Tr: 6
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Japanese patients (n=2477 women) aged 50+ who first visited one hospital between 2005 and 2010 out of concern for their bone health; WHO DEXA fan-beam

	(Nishimura et al. 2014)


GOOD; CS
	1024
	··
	··
	··
	··
	··
	··
	··
	··
	65+
T: 481/1024=46.97
	··
	Men and women aged 65+ from a population-based longitudinal study 1997-2011; WHO DXA BMD

	(Mithal A et al. 2009)

N/A; G
	N/A
	M, raw: 3.2 million
F, raw: 8.4 million
T, raw: 11.6 million
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	All secondary data; review paper; gray literature

	(Wade et al. 2014)

GOOD; R
	N/A
	··
	··
	TH/TH or Spine
M: 4/6
F: 14/38

Raw count, TH/TH or Spine
M: 1138539/1478181
F: 4215100/11404218
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	All secondary data; literature review of prevalence estimates using just total hip BMD DXA scoring or total hip or spine cases; men and women aged 50+; 2010 raw count estimates

	(Sànchez-Riera et al. 2010)

FAIR; R
	N/A
	··
	··
	··
	··
	··
	T, S: 35
T, hip: 9.5
	··
	··
	··
	··
	All secondary data; review paper

	(Mithal A, Kaur 2012)

FAIR; R
	N/A
	T, raw: 12+ million

2020 projection
T, raw: 11.3 million
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	All secondary data; review paper

	(Tribhuwan et al. 2014)

POOR; R
	N/A
	T, raw: 13,107,809
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Secondary data with unclear source, listed in paper on qualitative interviews with tribal members in India; estimated prevalence value based on 2014 country population


Abbreviations:
BMD – Bone mineral density; C – Cohort; CS – Cross-sectional; DXA/DEXA – Dual-energy x-ray absorptiometry; F – Female, Femoral Neck/Hip; FORMEN – Fujiwara-kyo Osteoporosis Risk in Men;  G – Gray literature; JPOS – Japanese Population-based Osteoporosis Study; JSBMR – Japanese Society for Bone and Mineral Research; M – Male; ON – Osteopenia; OP – Osteoporosis; QUS – Quantitative ultrasound; R – Review; ROAD – Research on Osteoarthritis/Osteoporosis Against Disability; S – Survey; SR – Self-report; T – Total; TBS – Trabecular bone score; TH – Total hip; WHO – World Health Organization
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Table 7. South Korea: Study characteristics and results for osteoporosis prevalence
	Osteoporosis Prevalence [% unless otherwise stated]: South Korea

	Paper and Study Quality (GOOD, FAIR, POOR, N/A)
	Total N
	All adults
	Post-menopausal
	Ages 50+
	40-49
	50-59
	60-69
	70-79
	80-89
	90+
	Other
	NOTES

	
	
	
	
	
	40-44
	45-49
	50-54
	55-59
	60-64
	65-69
	70-74
	75-79
	80-84
	85-89
	
	
	

	(Korean Endocrine Society 2014)

N/A; G
	N/A
	··
	··
	M: 10
F: 30-40

Osteopenia
M: 50
F: 80
	··
	··
	M: 4.5
F: 15.4
	M: 5.5
F: 32.8
	M: 20.0
F: 65.2
	··
	··
	··
	··
	All secondary data; Various sources compiled in summary fact sheet for 2014; data from 2008, 2009, 2012

	(Shin S, Joung 2013)

GOOD; CS
	3735
	··
	FN/LS
F: 22.1/30.3
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	[secondary data]
Elderly
F: 34.9
	Postmenopausal women nationwide taking part in the fourth (2008-09) and fifth (2010) Korea National Health and Nutrition Examination Survey (KNHANES); BMD DXA, WHO Asian reference

	(Kim I-H 2011)

GOOD; CS
	3609
	··
	··
	··
	··
	··
	··
	··
	··
	M: 3.3
F: 32.1
	M: 2.3
F: 28.4
	M: 6.7
F: 24.4
	··
	65-89
M: 3.3
F: 27.6
	Men and women aged 65-89 who took part in the 2005 KNHANES

	(Yun et al. 2015)

GOOD; CS
	2530
	··
	45-70
F: 673/2530=26.6%
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Postmenopausal women aged 45-70 from KNHANES 2008-09 and 2010-11; WHO DXA BMD

	(Choi YJ et al. 2012)

GOOD; R
	4946
	[secondary] 2005, OP/ON
M: 0.4 million/2.8 million
F: 2.4 million/3.1 million
T: 2.8 million/5.9 million
	··
	OP/ON 
M: 7.5/47.2
F: 35.5/46.7

New diagnosis
M: 7.1
F: 24.9
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Men and women aged 50+ from KNHANES 2008-09; BMD DXA WHO Asian reference; more data available by subgroups

	(Shin CS et al. 2010)

GOOD; CS
	3538
	··
	··
	··
	LS/FN/TH
M: 5.3/0.5/0.5
F: 1.0/0.0/0.0

Osteopenia LS/FN/TH
M: 28.8/7.2/2.4
F: 12.4/6.7/4.9
	LS/FN/TH
M: 9.3/0.0/0.0
F: 9.3/0.7/1.2

Osteopenia LS/FN/TH
M: 31.3/12.6/4.7
F: 33.9/21.2/16.3
	LS/FN/TH
M: 13.7/1.2/0.6
F: 28.5/4.8/4.1

Osteopenia LS/FN/TH
M: 36.2/28.7/12.7
F: 47.6/54.1/42.0
	LS/FN/TH
M: 22.4/5.6/3.1
F: 47.5/17.8/17.2

Osteopenia LS/FN/TH
M: 33.9/44.4/24.7
F: 35.8/64.7/58.4
	··
	··
	··
	40-79
M: 13.1
F: 24.3

[secondary] 40-79, LS/FN/TH
M: 9.7/1.0/0.6
F: 15.4/3.6/3.5

50-79, LS/FN/TH
M: 12.9/1.3/0.7
F: 24.0/5.7/5.6
	Adults aged 40+ from community cohort study; BMD DXA WHO; 2006-07; more data available by subgroups

	(Lee J et al. 2013)

GOOD; CS
	17208
	Age-adjusted
M: 7.8
F: 37.0
Osteopenia
M: 47.0
F: 48.7
	··
	50-89
M: 8.8
F: 39.1

Osteopenia
M: 48.6
F: 48.7
	··
	··
	M: 4.0
F: 15.2

Osteopenia
M: 41.9
F:58.0
	M: 7.2
F: 36.5

Osteopenia
M: 47.8
F: 55.8
	M: 15.1
F: 62.7

Osteopenia
M: 59.4
F: 34.8
	M: 26.7
F: 85.8

Osteopenia
M: 54.1
F: 13.8
	··
	··
	Men and women aged 10 to 89 years who participated in the KNHANES 2008 to 2010 and who had DXA BMD; additional estimates by skeletal site and reference T-score exist

	(Ahn E et al. 2014)

GOOD; CS
	736

	··
	··
	[secondary] 2010
F: 34.9
	··
	··
	··
	··
	··
	65+
F: 60.1

	··
	Women aged 65+; From 2010 KNHANES; WHO DXA BMD, Asian reference

	(Kim S-W et al. 2016)

GOOD; CS
	3058
	··
	F, rural: 41.9
F, urban: 30.9
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Postmenopausal women aged 45+ who took part in KNHANES 2008-11; BMD DXA WHO; more data on household size 

	(Shin HY, Kang, Lee, Park 2014)

GOOD; CS
	1114
	··
	··
	Weighted
F: 2.68 million
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Women aged 50+ with osteoporosis from KNHANES 2008-09; BMD DXA WHO, Asian reference

	(Choi HJ et al. 2012)

GOOD; R
	1+ million
	M: 2.7
F: 16.6 
	··
	M: 6.1
F: 33.3

[secondary], 2008
F: 32.6
	··
	··
	··
	··
	··
	65+
2005
F: 49.06
2006
F: 51.57
2007
F: 52.26
2008
F: 52.39
	70+
2005
M: 34.22
2006
M: 37.81
2007
M: 37.85
2008
M: 36.92
	Osteoporosis patients aged 30+; national reimbursement records database 2004-08; increase in raw numbers of osteoporosis patients under treatment over time; nearly 30% increase in medical claims 2005-08

	(Park H-M et al. 2011)

FAIR; CC
	N/A
	[secondary]
T: 36.4
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Secondary data only

	(Choi E-J et al. 2014)

GOOD; CS
	1761
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Pre-menopausal <50
F, osteoporosis or osteopenia: 34.8
	Pre-menopausal women <50 from KNHANES 2008-09 with DXA BMD

	(Oh et al. 2016)

GOOD; CS
	2450
	··
	··
	2009 KNHANES
M: 8.1

2010 KNHANES
M: 8.2
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Secondary data on men aged 50+ from KNHANES 2009-10; DXA BMD, OSTA for Korean Men (KORAM-M), and OSTA

	(Oh et al. 2013)

GOOD; CS
	2255
	··
	2009 data set
F: 33.9

2010 data set 
F: 29.6
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Postmenopausal women from KNHANES 2009-10; DXA BMD, OSTA for Korean women (KORAM) and OSTA

	(Park S-J et al. 2012)

GOOD; C
	1464
	··
	Incidence per 1000 person-years at radius/tibia
F: 73/110
	[secondary] 2010
M: 7.8
F: 34.9
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Postmenopausal women in the Korean Genome and Epidemiology Study; enrolled 2001-03; followed 4 years; tibial and radius QUS

	(Jung KJ et al. 2016)

GOOD; CS
	9800
	··
	··
	TH/FN/LS
M: 1.1-4.0/3.6-7.1/2.8-6.7
F: 5.8-12.6/12.6-21.7/19.3-29.8
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Ages 50+
Osteopenia, TH/FN/LS
M: 18.1-43.5/40.7-58.8/42.1-45.4
F: 36.1-43.5/47.7-55.7/42.1-45.4
	Ages 10-97 in 2010-11 KNHANES; DXA BMD with multiple reference groups

	(Kim OS et al. 2016)

GOOD; C
	N/A
	··
	··
	2009
F: 38.7
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Secondary data only

	(Kim J et al. 2016)

GOOD; CS
	Millions
	··
	··
	··
	··
	··
	··
	··
	··
	65+ with osteoporosis prescriptions
T, raw count: 793,917
	··
	Men and women aged 65+ in national health claims database; 2007

	(Choi J-K et al. 2017)

GOOD; C
	13464
	30+, 11-year incidence
M: 1.1
F: 15.8

2012
New diagnoses raw, count
T: 4120
	··
	[secondary]
M: 7.5
F: 35.5
	[secondary]
40-79
M: 13.1
F: 24.3
	··
	··
	··
	··
	National cohort 2003-13 without osteoporosis, followed 11 years for incidence

	(Lee YK et al. 2013)

GOOD; CS
	N/A
	··
	··
	2008 
M: 4.9
F: 32.4
T: 19.3
T, raw count estimate: 2.51 million
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	All secondary data

	(Jeon et al. 2014)

FAIR; CS
	375

	··
	··
	F: 19.5

Osteopenia
F: 45.9
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Women aged 50+ visiting a Busan health center for routine check-up; 2010-11; WHO DXA BMD 

	(Noh et al. 2018)

GOOD; CS
	126269
	[secondary] 2005-07
M: 0.5 up to 0.8
F: 7.3 stable
	··
	M: 2.3
F: 25.2
T:
15.2


	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	····
	Men and women aged 50+ from the 2013 Community Health Survey; self-reported osteoporosis

	(Lim Y et al. 2016)

GOOD; CS
	5368
	··
	··
	[secondary]
M: 8.8
F, menopausal 50+: 39.1
	40-69
M: 12.7
F: 38.9

Osteopenia
M: 47.4
F: 47.4
	70+
M: 22.4
F: 71.2

Osteopenia
M: 53.4
F: 26.9
	··
	Men and women from the Chungju Metabolic Disease Cohort aged 40+ in rural areas; WHO DXA BMD, Asian reference, performed 2007-11

	(Ahn K-S et al. 2017)

GOOD; CS
	2799
	··
	··
	··
	··
	··
	··
	··
	60+
M: 9.8
F: 41.1

Osteopenia
M: 49.8
F: 51.0
	··
	Men and women aged 60+ from KNHANES 2008-10; WHO BMD DXA


	(Park S-J et al. 2018)

GOOD; C
	1573
	··
	Radius/Tibia
F: 18.4/33.6

4-year incidence, Radius/Tibia, per 1000 person-years
F: 54/101
	[secondary]
F: 34.9
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Postmenopausal women aged 40+ from the Korean Genome and Epidemiology Study; 2001-03 baseline, 4-year follow-up; QUS at distal radius and tibia; WHO

	(Ahn SK et al. 2014)

FAIR; C
	396
	··
	··
	··
	40-69
F: 9.1
Osteopenia
F: 50.9
	··
	··
	··
	··
	··
	··
	Women aged 40-69 from Goryeong county; followed 11 years starting 1999; self-reported fractures recorded in 2010

	(Lee JH et al. 2014)

GOOD; CS
	1225
	··
	50-80
F, LS/FN/TH: 38.0/23.1/15.9

Osteopenia
F, LS/FN/TH: 37.8/50.0/40.1
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Postmenopausal women aged 50-80 visiting 62 orthopedics outpatient clinics in 2011; WHO DXA BMD

	(Kim W et al. 2017)

FAIR; R
	29
	··
	··
	M: 1/12=8.3%
F: 13/17=76.5%
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	2011-16; 231 patients aged 50+ with isolated rib fracture and without prior treatment for osteoporosis; tertiary care hospital near Seoul; assessed for follow-up BMD DXA; 29 received scans

	(Lee K 2015)

GOOD; CS
	3305
	··
	··
	M: 8.0
F: 33.6
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Men and women aged 50-93 with complete BMD DXA fan-beam; info from KNHANES 2010-11

	(Park K-Y et al. 2017)

FAIR; CC
	20657
	M: 727/20657=3.5

After exclusion
M: 339/20256=1.7
	··

	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Men aged 20+ undergoing a health check at one hospital, 2003-16; case-control matched 1:3; WHO DXA BMD; calculated totals with unclear denominator 

	(Rhee et al. 2009)

FAIR; CS
	1624
	··
	··
	QUS
M: 9
F: 13

WHO
M: 0.8
F: 8.7
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Men and women, scanned to establish new heel BMD t-score from QUS, estimates from a bar graph; BMD DXA WHO comparison

	(Lee JS et al. 2014)

GOOD; CS
	3849
	··
	··
	Any site/LS/TH/FN
F: 39.1/31.2/4.9/23.2

Osteopenia, Any site/LS/TH/FN
F: 48.7/46.6/35.5/55.9
	··
	··
	Any site/LS/TH/FN
F: 15.2/13.2/0.5/5.3

Any site/LS/TH/FN
F: 58.0/49.8/14.8/52.3
	Any site/LS/TH/FN
F: 36.5/30.1/1.6/16.8

Any site/LS/TH/FN
F: 55.8/50.8/36.0/67.3
	Any site/LS/TH/FN
F: 62.7/49.3/10.3/43.4

Any site/LS/TH/FN
F: 34.8/39.6/55.2/51.9
	Any site/LS/TH/FN
F: 85.8/60.4/26.2/74.7

Any site/LS/TH/FN
F: 13.8/33.8/62.7/24.0
	··
	··
	Postmenopausal women aged 50-90 with BMD DXA at multiple skeletal sites; KNHANES 2008-11

	(Yoo TK et al. 2013)
(Kim SK et al. 2013)
GOOD; S
	1674
	··
	Any site/TH/FN/LS
F: 34.8/5.7/19.8/28.3
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Paired publications, same data; Postmenopausal women with BMD DXA; from KNHANES 2010; 14.5% had “history of fracture”

	(Kim JW et al. 2014)

GOOD; S
	2866
	··
	··
	M: 7.8
F: 32.3
T: 21.0

Osteopenia
M: 46.4
F: 49.9
T: 48.3

[secondary] 2008-09
M: 7.5
F: 35.5
Osteopenia
M: 47.2
F: 46.7
	··
	··
	50+,
OP or HR-ON
M: 7.8
F: 35.0
	55+,
OP or HR-ON
M: 9.4
F: 42.1
	60+,
OP or HR-ON
M: 11.3
F: 48.7
	65+,
OP or HR-ON
M: 15.2
F: 57.7
	70+,
OP or HR-ON
M: 20.0
F: 65.2
	75+,
OP or HR-ON
M: 27.3
F: 72.1
	··
	Men aged 50+ and postmenopausal women; WHO BMD DXA; 2010 KNHANES

	(Kim M-H et al. 2015)

GOOD; CS
	1467
	··
	··
	F: 41

[secondary] 2008-09
M: 8
F: 39
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	[secondary] 2008-09
Premenopausal
F: 39.1
	Postmenopausal women aged 50+; WHO BMD DXA; 2009 KNHANES

	(Park SB et al. 2016)

GOOD; CS
	Millions
	2008
M: 772
F: 6941
T: 3850

2011
M: 894
F: 7436
T: 4158

2012
M: 864
F: 7389
T: 4120
T: 3.94%

Incidence, 2011
M: 497
F: 2211
T: 1352
Incidence, 2012
M: 443
F: 1890
T: 1162
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	····
	Entire population; prevalence/incidence per 100,000; 2008-12; health claims databases covering entire population; additional info by income and interim years available

	(Lim YS et al. 2015)

GOOD; CS
	1433
	··
	··
	··
	<59
F: 13.5

Osteopenia
F: 57.1
	F: 33.3

Osteopenia
F: 58.4
	70+
F: 64.9

Osteopenia
F: 31.9
	··
	Postmenopausal women from 2010 KNHANES; BMD DXA WHO

	(Kwon Y-J et al. 2017)

FAIR; C
	595
	··
	··
	2004
T: 48.4
Osteopenia
T: 39.1

2015
T: 66.1
Osteopenia: 18.9
	··
	··
	2004
M:
0
F: 14.3

2015
M: 0
F: 22.2
	2004
M: 0
F: 13.3

2015
M: 38.5
F: 34.5
	2004M: 13.5
F: 5.8

2015
M: 17.6
F: 46.4
	2004
M: 21.6
F: 63.6

2015
M: 30.0
F: 55.3
	2004
M: 26.7
F: 69.9

2015
M: 24.1
F: 68.9 
	2004
M: 55.8
F: 68.8

2015
M: 66.7
F: 87.9
	2004
M: 57.1
F: 81.6

2015
M: 56.3
F: 91.7
	2004
M: 66.7
F: 100

2015
M: 54.5
F: 95.2
	2004
M: 0
F: 0

2015
M: 66.7
F: 90.0
	··
	Cohort of men and women aged 50+ from 23 towns; 2004-15 cohort; repeat QUS BMD; more data available

	(Park EJ et al. 2014)

GOOD; CS
	18098
	··
	··
	M: 7.3
F: 38.0
M, LS/FN/TH: 5.7/3.0/0.7
F, LS/FN/TH: 30.1/23.1/4.9

Osteopenia
M: 46.5
F: 48.7
	··
	··
	M: 3.6
F: 15.0

Osteopenia
M: 43.1
F: 59.6
	M: 7.2
F: 37.4

Osteopenia: M: 47.4
F: 54.6
	70+
M:18.0
F: 70.7

Osteopenia
M: 54.7
F: 27.7
	··
	People aged 10+ from representative South Korean population sample; KNHANES primary data report 2008-11; BMD DXA, Asian reference; more site-specific data available

	(Kim KC et al. 2010)

FAIR
	907
	··
	··
	··
	··
	··
	··
	··
	F: 56

Osteopenia
F: 38
	··
	··
	··
	··
	Healthy women aged 60-79; postmenopausal and community-dwelling, seen for health assessments; BMD DXA

	(Kim J et al. 2015)

GOOD; R
	8221
	··
	··
	M: 7.5
F: 37.3
T: 22.4

Osteopenia
M: 46.9
F: 48.9
T: 47.9

Single-person households (n=927)
M: 11.3
F: 51.7
T: 41.3

Osteopenia
M: 52.3
F: 42.9
T: 45.3
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Men and women aged 50+; KNHANES data 2008-11; WHO DXA BMD, Asian reference

	(Choi E  Park, 2016)

GOOD; S
	Korea: 7154
US: 2658
	··
	··
	M: 6.9
F: 21.7
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Men and women aged 50+ from KNHANES 2008-11 and the US equivalent, NHANES 2007-10; BMD DXA; data provided for KNHANES

	(Lee S et al. 2015)

GOOD; S
	Thousands
	··
	··
	··
	··
	··
	KNHANES/NHANES
M: 1.3/0.5
F: 2.3/7.7

Osteopenia KNHANES/NHANES
M: 47.3/32.2
F: 44.6/64.3

[secondary]
M: 0.3
F: 5.3
	KNHANES/NHANES
M: 6.4/3.6
F: 10.8/24.4

Osteopenia KNHANES/NHANES
M: 57.2/43.9
F: 64.8/66.5

[secondary]
M: 2.6
F: 16.8
	KNHANES/NHANES
M: 15.6/9.8
F: 34.2/53.4

Osteopenia KNHANES/NHANES
M: 66.0/59
F: 57.9/44.5

[secondary]
M: 7.9
F: 43.4
	KNHANES/NHANES
M: 32.3/23
F: 65.0/80.7

Osteopenia KNHANES/NHANES
M: 56.8/53.5
F: 32.4/19

[secondary]
M: 20.5
F: 74.7
	··
	··
	Men and women from KNHANES 2008-11; comparing Korean reference values to Caucasian NHANES BMD data for osteoporosis prevalence and fracture risk

	(Lim Y et al. 2017)

GOOD; C
	6007
	··
	··
	Crude Any/LS/FN/TH
M: 16.7/15.3/4.4/1.7
F: 53.7/45.2/32.6/11.4

Age-standardized any/LS/FN/TH
M: 12.81/12.09/2.56/0.97
F: 44.35/38.29/24.51/8.85

Osteopenia age-standardized
M: 44.85
F: 37.92
	··
	··
	M: 8.2
F: 21.4

Osteopenia
M: 41.8
F: 43.6
	M: 14.4
F: 47.7

Osteopenia
M: 46.5
F: 44.7
	M: 21.7
F: 71.9

Osteopenia
M: 48.9
F: 25.6

	M: 26.5
F: 87.6

Osteopenia
M: 56.1
F: 11.9
	40+, SR
M: 3.3
F: 31.7
	Rural community-dwellers aged 40+ in Chungju City; 4-year follow-up; 2007-15; DXA BMD and self-report

	(Kim K-J et al. 2015)

FAIR; S
	228903
	T: 5
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Koreans in the 2010 Korean Community Health Survey; doctor’s diagnosis of osteoporosis self-reported

	(Kim SR et al. 2014)

GOOD; C
	945
	··
	··
	T: 70.3

Osteopenia
T: 23.3
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Adults aged 50+ with hip fracture in Jeju, 2008-2011

	(Kim SC et al. 2015)

GOOD; S
	57631
	··
	··
	··
	··
	··
	··
	··
	··
	65+
T: 31.2
	····
	2007-11 Korean data on ages 65+ with hip fracture, compared to US and Spain; baseline data for year prior to index fracture; 35.9% had prior fracture

	(Yeoum Lee 2011)

GOOD; C
	732
	F, LS/Femur: 29.2/24.8

Osteopenia, LS/Femur
F: 38.0/56.5
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Women in for check-ups at public health centers in Seoul 2010; BMD DXA

	(Li YZ et al. 2018)

GOOD; L
	Millions
	··
	··
	Raw estimate 2008/2010
M:292042/515232
F: 228574/262580
T: 2500444/3109413

Incidence 2008/2010/2012
M: 166/174/171
F: 859/831/776
T: 541/527/494

[secondary] 2008/2009/2010
T: 19.3/23.1/21.8%
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	····
	Patients aged 50+ with and without prevalent osteoporosis, based on prescriptions, from a national health claims database; 2008-12; osteoporosis patients in system increased 4.3% in women and 20.4% in men; incidence rates per 10,000 persons

	(Jung HJ et al. 2016)

GOOD; CS
	2012
	··
	··
	50+
F, with wrist fracture: 51.5

F, controls, LS/FN/WT/Tr: 40.1/12.4/28.4/4.4
	··
	··
	F, with wrist fracture: 29.6
	F, with wrist fracture: 54.8
	F, with wrist fracture: 92.8
	··
	··
	··
	··
	2006-10; postmenopausal women aged 50+ with fragility distal radius fractures and age-matched healthy women from community cohort data; WHO DXA BMD

	(Kim K et al. 2012)

GOOD; M
	2870
	··
	··
	F: 39.1

Osteopenia
F: 43.4
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Women aged 50+ who took part in KNHANES 2008-09; DXA BMD WHO; only 37.5% aware of their condition

	(Kung et al. 2013)

GOOD; M
	N/A
	··
	F: 84%
	··
	··
	[secondary]
F, LS: 31
	[secondary]
F, LS: 53
	[secondary], 75+
F, LS: 69
	··
	Postmenopausal women discharged after hip fragility fracture 2006-07 in six Asian countries; primary data are estimates, from bar chart with no point numbers

	(Modi et al. 2015)

GOOD; M
	N/A
	··
	··
	F: 38
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	All secondary data from literature review in paper

	(Tribhuwan et al. 2014)

POOR; R
	N/A
	T, raw: 4,965,240
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Secondary data with unclear source, listed in paper on qualitative interviews with tribal members in India; estimated prevalence value based on 2014 country population

	(Yu TY et al. 2018)

GOOD; C
	N/A
	··
	··
	T: 29.9

2008/2009/2010
T: 19.3/23.1/21.8

Raw count 2008/09/10
T: 2.53/3.17/3.12 million
	··
	··
	50s
M: 7.5
F: 35.5
	··
	··
	··
	··
	··
	··
	··
	··
	All secondary data from KNHANES 2008-2010; Men and women aged 50+

	(An 2017)

N/A; P
	N/A
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	T, OP/ON with Alzheimer’s: 96.87%/3.12

T, OP control: 29.73
	128 Alzheimer’s patients plus unspecified number of control adults; no ages or years;

	(Baek et al. 2017)

N/A; P
	3379
	··
	··
	··
	40+
M: 12.81
F: 44.35
	··
	Adults aged 40+ completing a follow-up visit for a community cohort study; Chungju City; no year or BMD test details


Abbreviations:
BMD – Bone mineral density; C – Cohort; CC – Case-control; CS – Cross-sectional; DXA/DEXA – Dual-energy x-ray absorptiometry; F – Female; FN – Femoral Neck/Hip; HR-ON – High-risk osteopenia; KNHANES – Korea National Health and Nutrition Examination Survey; KORAM – Korean Osteoporosis Risk Assessment Model; KORAM-M – Korean Osteoporosis Risk Assessment Model for Men; L – Longitudinal; LS – Lumbar spine; M – Male; N/A – Not applicable; NHANES – US National Health and Nutrition Examination Survey; ON – Osteopenia; OP – Osteoporosis; OSTA – Osteoporosis self-assessment tool for Asians; P – Poster; QUS – Quantitative ultrasound; R – Review; S – Survey; T – Total; TH – Total hip; WHO – World Health Organization




Singapore
[bookmark: _Ref82723997]Table 8. Singapore: Study characteristics and results for osteoporosis prevalence
	Osteoporosis Prevalence [% unless otherwise stated]: Singapore

	Paper and Study Quality (GOOD, FAIR, POOR, N/A); Study Design Code
	Total N
	All adults
	Post-menopausal
	Ages 50+
	40-49
	50-59
	60-69
	70-79
	80-89
	90+
	Other
	NOTES

	
	
	
	
	
	40-44
	45-49
	50-54
	55-59
	60-64
	65-69
	70-74
	75-79
	80-84
	85-89
	
	
	

	(Goh, Hart 2016b)

GOOD; CS
	482
	M, Spine: 2.9
M, FN: 8.5
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Singaporean Chinese men, aged 29-71, community-dwelling, healthy individuals; WHO DXA

	(Logan et al. 2017)

GOOD; CS
	512
	··
	··
	··
	··
	45-69
F, Spine: 6.8
	··
	··
	··
	··
	··
	··
	Women aged 45-69 from gynecology clinics for ‘well woman’ visits from 2014-2015

	(Daruwalla et al. 2016)

GOOD; R
	267
	··
	··
	··
	··
	··
	··
	··
	60+ with fragility fracture, OP+ON
T: 98.5  

60+ with fragility fracture, confirmed OP/ON
T: 35.7/9.4
	··
	Patients aged 60 years or above with a hip fracture (intertrochanteric or neck of femur) from 2010-2012; WHO

	(Mithal A et al. 2009)

N/A; G
	N/A
	··
	··
	2006
F, raw: 55000
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	All secondary data; review paper

	(Kung et al. 2013)

GOOD; Mp
	N/A
	··
	F: 28
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Postmenopausal women discharged after hip fragility fracture 2006-07 in six Asian countries; primary data are estimates, from bar chart with no point numbers

	(Tribhuwan et al. 2014)

POOR; R
	N/A
	T, raw: 448,194
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Secondary data with unclear source, listed in paper on qualitative interviews with tribal members in India; estimated prevalence value based on 2014 country population

	(Chan D, Mamun 2018)
N/A; P
	78
	··
	··
	··
	··
	··
	60+, OP/ON
T: 59/33
	··
	Patients aged 60+ admitted to community hospital for rehabilitation

	(Goh, Hart 2016a)

GOOD; CS
	1326
	LS/FN
F: 2.5/12.5
	··
	LS/FN
F: 0.5/7.1
	41-50, LS/FN
F: 0/5.8
	51-60, LS/FN
F: 3.8/15.7
	>60, LS/FN
F: 10.5/36.8
	<40, LS/FN
F: 0.6/6.1
	Healthy, community-dwelling Singaporean Chinese women aged 29-71; WHO DXA BMD


Abbreviations:
BMD – Bone mineral density; CS – Cross-sectional; DXA/DEXA – Dual-energy x-ray absorptiometry; F – Female; FN – Femoral Neck/Hip; G – Gray literature; LS – Lumbar spine; M – Male; Mp – Multiple; N/A – Not applicable; ON – Osteopenia; OP – Osteoporosis; P – Poster; R – Review; T – Total; WHO – World Health Organization













[bookmark: _Ref82724809]Taiwan
Table 1. Taiwan: Study characteristics and results for osteoporosis prevalence
	Osteoporosis Prevalence [% unless otherwise stated]: Taiwan

	Paper and Study Quality (GOOD, FAIR, POOR, N/A); Study Design Code
	Total N
	All adults
	Post-menopausal
	Ages 50+
	40-49
	50-59
	60-69
	70-79
	80-89
	90+
	Other
	NOTES

	
	
	
	
	
	40-44
	45-49
	50-54
	55-59
	60-64
	65-69
	70-74
	75-79
	80-84
	85-89
	
	
	

	(Wang H-L et al. 2013)

FAIR; C
	500
	[secondary]
F: 22
	F:  165/500= 33 
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Women aged 45-60, late perimenopause or postmenopausal, from medical center and residential community in southern Taiwan; purposively sampled women with diagnosed/screened self-report osteoporosis, CVD, or healthy; not clear whether this n number was selected in to balance the groups or if out of 500 people approached, this many had osteoporosis

	(Li Y-M, Lai 2012)

FAIR; CS
	519
	··
	··
	M, LS: 17.4

[secondary]
M, LS: 4.3
M, LS, FN or FA: 23.9
	M: 0
	M: 19.6
M, osteopenia: 45.2
	M: 14.3
M, osteopenia: 41.3
	M: 15.6
M, osteopenia: 46.7
	··
	··
	··
	30-39
M: 0
	2004-2005; men 30-79 years undergoing check-up at a hospital in eastern Taiwan; WHO DXA BMD

	(Yen CM et al. 2014)

GOOD; C
	124,890
	Incidence in IBS
M: 3.99
F: 9.76
T: 6.90

Incidence in non-IBS
M: 2.28
F: 5.97
T: 4.15
	··
	··
	Incidence 40-59
IBS, F: 9.49
Non-IBS, F: 5.42
	Incidence 60+
IBS, F: 31.79
IBS, T: 12.55
Non-IBS, F: 20.63
Non-IBS, T: 19.74
	Incidence <40
IBS, F: 0.80
IBS, T: 0.16
Non-IBS, F: 0.18
Non-IBS, T: 0.60
	Osteoporosis incidence per 1000 person-years in irritable bowel (diagnosed 2000-09) vs non-irritable bowel cohorts; national health claims data 1996-2010

	(Lin CH et al. 2015)

FAIR; R
	15480
	··
	··
	Raw count
T: 2580

No true denominator given
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Newly diagnosed osteoporosis patients aged 50+ from 1 million randomly sampled patients in the national database, ICD-9, 2003-2005; matched 1:5 with non-osteoporotic patients; unclear how many aged 50+ were in initial data 

	(Liu LK et al. 2015)

GOOD; C
	1839
	··
	··
	M: 8.4
F: 21.4
T: 15.3
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Men and women aged 50+ in the I-Lan Longitudinal Aging Study (ILAS); WHO DEXA

	(Lin HH et al. 2018)

GOOD; CS
	2007
	[secondary]
T (2013-15): 12.3
	··
	M: 5.9
F: 14.8
T: 10.2

Osteopenia
M: 28.3
F: 40.0
T: 34.0
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Men and women aged 50+ undergoing health check-up in urban Taiwan; WHO DXA BMD

	(Lin T et al. 2015)

GOOD; R
	1,878, 401
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	No age restriction; 7-year incidence 
M: 239/922419=0.03%
F: 1251/946677=0.13%
	National database with individuals sampled 2004-2010; general population counts used for calculation; no age restrictions noted

	(Tsai et al. 2015)

FAIR; CS
	398
	Osteoporosis or osteopenia
M: 69/187=36.9
F: 88/211=41.7
	··
	[secondary]
1999-2001
M: 1.63
F: 11.35
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	870 randomly sampled patients from the Nutrition and Health Survey in Taiwan (NAHSIT) project; aged 19+; from 2005-2008

	(Liao W et al. 2015)

GOOD; C
	18980
	Among BPPV patients
T: 12.93

Among control
T: 7.84
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Patients aged 20+ with new benign paroxysmal positional vertigo (BPPV, n=3796), 2000-06; diagnoses and data from national database with 1 million randomly selected participants from entire population

	(Wang WJ et al. 2017)

POOR; CS
	91
	··
	··
	··
	··
	··
	··
	55+
M: 1/28=3.6
F: 29/63=46.0
T: 30/91=33
	··
	Randomly selected from 3680 health check-up patients aged 55+ in 2010; 671 randomly selected for questionnaire; 91 further randomly selected for BMD DXA

	(Lin YC, Pan 2011)

GOOD; CS
	1121
	··
	··
	Any site
M: 23.9
F: 38.3

LS/FN/FA
M: 4.3/12.0/11.6
F: 12.6/18.1/25.0

[secondary]
1999-2001
M:1.63
F: 11.4
	··
	··
	M: 12.5
F: 21.0
	M: 18.6
F: 50.3
	M: 45.4
F: 63.7
	M: 49.6
F: 100
	··
	Representative sample of adults 19+ nationwide; DXA BMD in 2005-2008

	(Sun et al. 2017)

FAIR; C
	N/A
	··
	··
	[secondary]
M: 1.63
F: 11.35
	··
	··
	··
	··
	Secondary data only

	(Su FM et al. 2015)

GOOD; CS
	12175
	··
	LS, FN, or TH
F: 41.3

LS/FN/TH
F: 32.7/25.3/8.8

Among OSTAi Low/Medium/High risk groups
F: 23.4/44.7/70.0
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Postmenopausal women with DXA BMD; from 2008-11 from the Taiwan OsteoPorosis Survey (TOPS); validation of the OSTAi tool (osteoporosis self-assessment tool for Taiwan)

	(Li Y-M, Liu 2010)

GOOD; CS
	475
	··
	50+
F: 37.2
	··
	··
	··
	F: 21.6

Osteopenia 
F: 46.6
	F: 28.8

Osteopenia 
F:46.6
	F: 46.2

Osteopenia 
F:32.1
	F: 38.4

Osteopenia 
F: 52.1
	70+
F: 62.9

Osteopenia 
F: 29
	··
	Postmenopausal women aged 50+ getting checkup 2004-2005; eastern Taiwan; WHO DXA BMD; FRAX

	(Chang KH et al. 2015)

POOR; L
	36608
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Among Lowest CO/NO2 exposure
T: 13.58/14.33

Among Highest CO/NO2 exposure
T: 22.25/20.37
	2000-11; people without osteoporosis followed from national database, paired with locational exposure to pollutants; incidence per 1000 person-years

	(Chang SF et al. 2011)

FAIR; L
	867
	F: 14.0

30+
F: 19.0

[secondary], 2007
35+
M: 6.01
F: 14.91
	··
	[secondary]
Raw count
F: 452,000

1999-2001
F: 12
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Women aged 30+ with BMD DXA at a northern Taiwan hospital 2006-2007 (stage 1); community-dwelling women (stage 2); to validate computer-assisted appraisal system of osteoporosis

	(Wu CH, Tung YC et al. 2016)

GOOD; C
	23180
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	40+
Among ED patients 
M: 10.09

Among non-ED patients
M: 3.67
	Male patients aged ≥ 40 years who had been diagnosed with psychogenic erectile dysfunction; from national database, with non-ED matched controls; 1996-2010

	(Wu, C et al. 2016)

GOOD; C
	81344
	Incidence, 20+, 1996-2010
M: 2.28 
F: 3.61

Raw count 1996-2010, no denominator
T: 40,672
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	[secondary]
M: 12
F: 30
	Per 1000 patient-years; patients with osteoporosis diagnosed 1996-2010 and matched controls from national health database; no denominator for patients 20+ baseline group to interpret raw count

	(Chang, KH et al. 2014)

GOOD; C
	71520
	Raw count 2000-10, no denominator 
T: 23941
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Patients aged 50+ with new-onset osteoporosis and matched non-osteoporotic controls, 2000-10 from national health database followed for dementia incidence; no baseline denominator of all people 50+ in database

	(Liao C et al. 2014)

GOOD; C
	97413
	20+
Among diabetics:
T: 7.4
Among non-diabetics:
T: 6.4
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Patients aged 20+ from national database with and without diabetes 2000-03; fractures 2000-08 and repair surgeries 2004-10

	(Lee CW et al. 2015)

GOOD; C
	164890
	20+
Among depressed
M: 4.30
F: 11.27 
T: 8.39

Among non-depressed
M: 2.35
F: 6.87
T: 5.03
	··
	··
	35-49
Among depressed
T: 4.63

Among non-depressed
T: 1.92
	Among depressed
T: 13.9

Among non-depressed
T: 7.96
	65+
Among depressed
T: 25.4

Among non-depressed
T: 17.0
	20-34
Among depressed
T: 0.37

Among non-depressed
T: 0.16
	Incidence of osteoporosis per 1000 person-years;
1998-2011; patients 20+ with and without depression from national health database, followed for osteoporosis incidence

	(Wu CH, Lu YY et al. 2016)

GOOD; C
	22300
	··
	··
	··
	Incidence
M, ED: 4.28
M, Non-ED: 0.86
	··
	65+
Incidence M, ED: 17.74
M, non-ED: 5.04
	40+ incidence, (%)
M, ED: 9.74, 5.92%
M, Non-ED: 2.47, 3.65%
	Incidence of osteoporosis per 1000 person-years among patients aged ≥40 years diagnosed with ED between 1996 and 2010 and matched controls

	(Chen HJ et al. 2018)

GOOD; C
	21590
	Incidence among NAFLD
M: 16.2
F: 81.9
T: 37.9

Incidence Non-NAFLD
M: 14.7
F: 16.2
T: 30.3
	··
	··
	<65 incidence
T, NAFLD: 31.1

T, Non-NAFLD: 21.9
	65+ incidence
T, NAFLD: 106.7

T, non-NAFLD: 108.6
	··
	Incidence of osteoporosis per 1000 person-years; 
Newly diagnosed with non-alcoholic fatty liver disease (NAFLD) 2000-03; matched to controls; followed through 2013

	(Chang C-S et al. 2013)

FAIR; CS
	365
	··
	··
	··
	··
	··
	··
	··
	··
	65+
F: 75.3

	History of non-traumatic fracture
F: 186/365=51
	Osteoporosis drug-naïve, ambulatory women aged 65+ in a rural community, recruited by random sampling 2009; DXA BMD

	(Pan, Chen, Tsao, Chen 2017)

GOOD; CC
	214326
	Incidence

20+
Among IDA
M: 1.07
F: 2.55
T: 2.27

Among non-IDA
M: 0.53
F: 1.51
T: 1.32
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Diagnosed with iron-deficiency anemia 1998-2012 in national health database, matched with IDA-free controls ages 20+, followed for osteoporosis incidence


	(Chou et al. 2013)

GOOD; S
	24435
	20+
Among low back pain
T: 48.6

Among no back pain
T: 51.4
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Adults aged 20+ in the National Health Interview Survey 2002-03

	(Chen PH et al. 2015)

FAIR; CS
	572
	T: 21.8
T, osteopenia or osteoporosis: 62.5
	··
	··
	··
	··
	··
	··
	··
	[secondary]
F: 16
F: 30
	··
	Community-dwelling adults with disabilities, intellectual or physical or both, aged 20+, surveyed in 2013; BMD QUS; men had lower BMD 

	(Lin CH et al. 2016)

FAIR; S
	953
	··
	··
	[secondary]
M: 23.9
F: 38.3
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Postmenopausal women at morning health exams at public health centers in West Chiayi County who responded to follow-up interviews about falls/fragility fractures; 2008-2011

	(Wu CY et al. 2017)

GOOD; C
	70458
	··
	··
	··
	incidence
Among AD/Among non-AD
T: 5.26/0.65

	··
	··
	··
	··
	··
	··
	··
	··
	··
	incidence
Among AD/Among non-AD

20-49 
M: .78/.15
F: 2.39/.29
T: 1.82/0.36

20-29 
T: 0.21/0.03

30-39
T: 0.97/0.16
	Incidence of osteoporosis per 1000 person-years among patients aged 20-49, with and without atopic dermatitis (AD) diagnosed 1996-2010 in national health database

	(Yan Y-H et al. 2017)

N/A; P
	74220
	T: 2.2
T: 2.4
T: 2.8
(possibly for each year 2014-2016)
	··
	[secondary]
M: 1.63
F: 11.35
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Patients diagnosed with osteoporosis at a tertiary hospital; compared to national databases 1999-2001 and 2014-16; unclear population for primary database prevalence data

	(Chang WP et al. 2014)

GOOD; C
	N/A
	1996-2006
M: 1.63
F: 11.35
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Secondary data only

	(Liao H-H et al. 2015)

GOOD; C
	115327
	Among TCM users
T: 8.0

Among non-TCM users
T: 8.1
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	All patients with fractures of any kind, from national health database 2001-08; all ages; checked for prevalence of osteoporosis and traditional Chinese medicine (TCM) use through 2010

	(Chen PH et al. 2017)

FAIR; CS
	941
	··
	··
	T: 16.8
T, osteopenia: 46.9
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Men aged 65+, and postmenopausal women (n=651); Yunlin County; community-based health screening 2015-16; WHO DXA BMD

	(Lin MR et al. 2014)

FAIR; CS
	651
	··
	··
	··
	··
	··
	··
	··
	··
	65+
M: 78.9
F: 86.1
	··
	Men and women aged 65+, in the emergency room due to a fall, followed 6 to 12 months; BMD QUS, t-score <-1.8 as osteoporosis

	(Chen FP et al. 2018)

GOOD; CS
	Millions
	··
	··
	2001
Raw M: 164,961
M: 6.9%
Raw F: 653,072 F: 28.1%
Raw T: 818,033
T: 17.4%

2005
F: 36.2% then plateaued

2011
Raw M: 452,290
M: 13.3% (smooth since 2009)
Raw F: 
1,293,759
F: 36.0
Raw T: 1,746,049
T: 25.0%
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Incidence per 100,000 of diagnosed osteoporosis from national health database 2001-11 among patients aged 50+; annual prevalence decreased 2006-2011 possibly due to 2005 policy

	(Hong-Jhe et al. 2016)

GOOD; C
	14196
	Among anxiety
M:4.08
F: 10.81
T: 7.75

Among no anxiety
M: 2.16
F: 5.28
T: 3.88
	··
	Among anxiety
T: 24.08

Among no anxiety
T: 12.85
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	<50
Among anxiety
T: 4.51

Among no anxiety
T: 2.01
	Per 1000 patient-years;
Matched cohort of patients with anxiety disorder and not, in Longitudinal Health Insurance Database 2000-13, tracking for new-onset osteoporosis; no age limits

	(Chen CY et al. 2010)

GOOD; S
	2238
	··
	··
	··
	··
	··
	··
	··
	··
	65+, SR
T: 20.0
Among frail
T: 32.1
Among pre-frail
T: 25.5
Among non-frail
T: 15.0
	··
	Nationwide sample of people 65+ in 2003 interviewed about frailty; probability sample

	(Lin CC et al. 2015)

FAIR; CS
	711
	··
	··
	··
	··
	··
	··
	··
	··
	T: 10.82
	T: 16.67
	75-80
T: 17.47
	>80
T: 25.41
	65+, Any/LS/FN/TH
M: 11.03/1.68/9.11/6.95
F: 24.15/14.29/13.61/12.24
	Adults aged 65+; BMD DXA; 8 neighborhoods in Taichung City, 2009

	(Lin L-P et al. 2015)

FAIR; CS
	184
	M: 32.2
F: 15.9
T: 26.1

Osteopenia
M: 29.6
F: 24.6
T: 27.7
	··
	··
	40+
T: 35.8

Osteopenia
T: 34.0
	18-29, OP/ON
T: 20.7/27.6

30-39, OP/ON
T: 23.3/23.3

	Institution-dwelling adults with intellectual disabilities; BMD WHO t-score, Calcaneal QUS

	(Lu YC et al. 2016)

GOOD; R
	3740
	··
	··
	Multiple sites
Asian reference
M: 4.29
F: 10.75

US Reference
M: 21.20
F: 26.64
	··
	··
	Asian reference, multiple sites
M 3.18
F: 5.49

	Asian reference, multiple sites
M: 4.61
F: 17.48
	Asian reference, multiple sites
M: 13.38
F: 38.82
	··
	2007-14 records of annual health examinations from national database; BMD DXA at multiple sites; Adults aged 50+ and postmenopausal; two-thirds misdiagnosed if only use one site for BMD

	(Tzeng et al. 2015)

GOOD; CC
	75488
	F: 10.6
F, tamox: 10.2
F, no tamox: 11.5
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Breast cancer survivors with and without tamoxifen; potentially a disease/drug-induced bone weakness population; but large sample, useful data; Longitudinal Health Insurance Database for Catastrophic Illness Patients; 2000-11

	(Lu Y-M et al. 2017)

GOOD; L
	104900
	Control
M: 3.4%
F: 12.0%
T: 7.0%

Urolithiasis group incidence
T: 9.25

Control incidence
T: 7.79
	··
	··
	Control
T: 6.9%
	60+, Control
T: 18.9%
	<40, Control
T: 0.8%
	Adults with and without urolithiasis, with no diagnosis of osteoporosis, in national longitudinal insurance database; 2000-03; followed for incidence per 1000 person-years

	(Yen C-M et al. 2014)

GOOD; C
	134070
	Controls
M: 2.90
F: 9.24
T: 6.77

	··
	··
	Controls
T: 6.24
	65+, Controls
T: 18.2
	<40, controls
T: 0.33
	Incidence per 1000 person-years; Patients aged 20+ newly diagnosed with sleep disorders (n=846 with sleep apnea) and matched comparisons with no sleep disorder; national health insurance database; 1998-2001, followed for OP diagnosis through 2010

	(Mithal A et al. 2009)

N/A; G
	N/A
	2020 projection
T, raw: 7.5 million
2050 projection
T, raw: 9.5 million
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	All secondary data; review paper; gray literature

	(Kruger et al. 2013)

GOOD; R
	N/A
	··
	··
	[secondary]
T: 54

OP+ON
M: 57.1
F: 47.5
	··
	··
	··
	··
	··
	·· 
	··
	··
	··
	··
	··
	··
	All secondary data; literature review content within research study

	(Kung et al. 2013)

GOOD; Mp
	N/A
	··
	F: 62
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Postmenopausal women discharged after hip fragility fracture 2006-07 in six Asian countries; primary data are estimates, from bar chart with no point numbers

	(Chen JH et al. 2017)

GOOD; L
	1350
	··
	··
	··
	40-55
Osteopenia
F: 108/1350=8%
	··
	··
	··
	··
	··
	··
	··
	··
	(secondary)
40+, Spine/FN
F: 10.1/7.5
	Women aged 40-55 from Taipei; 2009-10; self-report; OSTA, and Osteoporosis Preclinical Assessment Tool

	(Tribhuwan et al. 2014)

POOR; R
	N/A
	T, raw: 2,341,895
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Secondary data with unclear source, listed in paper on qualitative interviews with tribal members in India; estimated prevalence value based on 2014 country population

	(Wu P, Liu 2017)

N/A; P
	1997
	··
	··
	M: 16.2
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	~70 years old average
M: 16.2
	Men, mean age ~70 years; 2008-11; BMD DXA WHO

	(Tung T, 2017, 2018; Tung Y, Tung 2017)

N/A; P
	4360
	··
	··
	··
	··
	··
	··
	··
	··
	65+, OP/ON
M: 26.4/39.0
F: 48.1/35.7

T: 34.4
	··
	Elderly men and women in Taipei voluntarily admitted to a teaching hospital for a physical exam in 2010; Men=2758; shared data



Abbreviations:
AD – Atopic dermatitis; BMD – Bone mineral density; BPPV – Benign paroxysmal positional vertigo; C – Cohort; CC – Case-control; CO/NO2 – Carbon monoxide/nitrogen dioxide; CS – Cross-sectional; CVD – Cardiovascular disease; ED – Erectile dysfunction; DXA/DEXA – Dual-energy x-ray absorptiometry; F – Female; FA – Femoral axis; FN – Femoral Neck/Hip; FRAX – Fracture risk assessment tool; IBS – Irritable bowel syndrome; IDA – Iron deficiency anemia; ILAS – I-Lan Longitudinal Aging Study; L – Longitudinal; LS – Lumbar spine; M – Male; Mp – Multiple; N – Number; NAFLD – Non-alcoholic fatty liver disease; NAHSIT – Nutrition and Health Survey in Taiwan; N/A – Not applicable; ON – Osteopenia; OP – Osteoporosis; OSTA – Osteoporosis self-assessment tool for Asians; OSTAi – Osteoporosis self-assessment tool for Taiwan; P – Poster; QUS – Quantitative ultrasound; R – Review; S – Survey; T – Total; TCM – Traditional Chinese medicine; TH – Total hip; TOPS – Taiwan OsteoPorosis Survey; WHO – World Health Organization



Fracture Incidence Full Data Tables

Australia
Table 2. Australia: Study characteristics and results for fracture incidence
	Osteoporosis-Related Fracture Incidence per 100,000 unless otherwise stated: Australia

	Paper and Study Quality (GOOD, FAIR, POOR, N/A); Study Design Code
	Total N
	All adults
	Post-menopausal
	Ages 50+
	40-49
	50-59
	60-69
	70-79
	80-89
	90+
	Other
	NOTES

	
	
	
	
	
	40-44
	45-49
	50-54
	55-59
	60-64
	65-69
	70-74
	75-79
	80-84
	85-89
	
	
	

	(Australian Institute of Health and Welfare 2014)

GOOD; G
	Various; review paper
	M: 139
F: 362
T: 263

	··
	Lifetime risk 
M: 25%
F: 40%

Geelong Lifetime risk 
F: 42%

Hip fractures 2011-12
19,000 (71% were 80+ years old, F: 72%)
	··
	··
	T: 17
	Dubbo 60+ Lifetime risk 
M: 29%
F: 56%

	··
	 80+
M: 1573
	··
	Incidence per 100,000 unless otherwise specified.
Fracture rates are decreasing but total numbers are increasing

	(Pisani et al. 2016)

GOOD; R
	N/A
	Hip
T, raw: 20000/year
	··
	··
	··
	··
	··
	··
	··
	··
	··
	All secondary data; review paper

	(Watts et al. 2013)

GOOD; G
	Various; review paper
	··
	··
	··
	··
	··
	Annual incidence of first fracture among osteoporotics 50-69 
M: 8.6
F: 5.5
	Annual incidence of first fracture among osteoporotics 70+
M: 5.3
F: 6.8
	··
	··

	(Sanders KM et al. 2010)

GOOD; I
	2256
	··
	··
	··
	··
	··
	··
	··
	··
	··
	SR 70+
135 fractures total;
F: 3.9
	··
	Per 100 person-years;
RCT intervention cholecalciferol vs placebo in community-dwelling women aged 70+ at high risk of fracture; 2003-2005

	(Williams et al. 2013)

GOOD; R
	4269
	··
	··
	··
	··
	··
	··
	··
	··
	2011 65+ age-standardized hip fractures per 10,000 patient-years
M: 28.9
F: 53.7
	··
	2002-2011
aged 65+ (F=73.7%) with fractured proximal femur admitted one hospital 2002-11

	(Pasco et al. 2011)

GOOD; C
	Various; longitudinal
	1994-1996 
M: 2.24
F: 5.86

2006-2007
M: 2.33
F: 4.36
	··
	··
	··
	··
	··
	2006-2007 
M: 0.34
F: 0.23
	2006-2007 
M: 0.87
F: 1.57

	2006-2007 
M: 4.96
F: 7.18

	85+, 2006-2007 
M: 17.6
F: 24.6
	··
	Hip fracture incident cases per 1000 person-years; baseline assessment (1993–1997) and follow-up (2004–2008)

	(Bliuc, Nguyen, Nguyen, Eisman, Center 2013)

GOOD; C
	4005 (M=1760)
	··
	··
	··
	··
	··
	··
	··
	1295 fractures in 4005 osteoporotics aged 60+

Re-fracture among living at follow-up
448/833 living had a re-fracture

Re-fracture within 5 years of initial fracture
M: 20% 
F: 24%
	··
	60+ years with incident fractures, Dubbo Osteoporosis Epidemiology Study 1989-2010

	(Crisp et al. 2012)

GOOD; L
	16412 low-trauma hip fractures
	··
	··
	2006-2007 
M: 174
F: 295

Raw count 
M: 4443
F: 11969


	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Ages 90-94
M: 2256 
	Ages 95+ 
M: 3495
F: 3780
	Per 100,000 unless otherwise stated,
from National Hospital Morbidity Database 1997-2007; age-standardized decrease in incidence but rise in absolute fracture counts

	(Center 2017)

GOOD; L
	4005 
	··
	··
	··
	··
	··
	··
	··
	Ages 60+ per 1000 person-years, 2000-2014
M: 9
F: 18

Age-standardized
M: 53
F: 53
	··
	25-year Dubbo Osteoporosis Epidemiology Study, participants aged 60+

	(Briggs et al. 2015)

GOOD; R
	5326
	··
	··
	1+ re-fracture in 10 years
38.2%
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Admitted to a Western Australia hospital between 2002 and 2011 due to osteoporotic fractures

	(Bleicher et al. 2010) 

GOOD; CS
	1705
	··
	··
	··
	··
	··
	··
	··
	··
	··
	70+
5% had minimal trauma fracture in 10 years
	··
	Men 70+ who participated in the Concord Health and Ageing in Men Project (CHAMP) baseline questionnaires and clinical assessments

	(Brennan et al. 2015)

GOOD; R
	1869 fragility fractures 
	··
	··
	M:14.5
F: 28.9
T: 22.2
	··
	··
	T: 10.2
	T: 15.2
	T: 26.8
	T: 65.1
	··
	All skeletal sites combined, per 1000 person-years;
2006-2007, identified from radiological reports for Barwon Statistical Division near Geelong

	(Fisher et al. 2009)

GOOD; CS
	2114
	1994-98
M: 26.2
F: 66.9
T: 46.6

1999-2001
M: 35.2
F: 82.9
T: 59.4

2002-06
M: 33.7
F: 67.7
T: 50.9
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	2002-06
60+ 
M: 218.2
F: 455.9
T: 346.4

75+
M: 604.9
F: 1128.3
T: 918.3

85+
M: 1535.1
F: 2222.9
T: 2009.1
	Per 100,000 person-years; Canberra Hospital hip fracture patients in the ACT region; 1994-2007; standardized to 2006 population; significant reduction in incidence among women but not men, likely due to medications; more data available

	(Osteoporosis National Action Plan Working Group 2016)

N/A; G
	N/A
	2016 estimate
T, hip: 155000
	··
	2013-14 hip fractures
T: 62132

Residual lifetime fracture risk
M: 20%
F: 33%


	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Refracture risk
T: 50%
	All likely secondary data; National Action Plan 2016, developed by numerous osteoporosis groups

	(Brennan et al. 2010)

GOOD; R
	N/A
	Urban/Rural, 1994-99
M: 3.52.5
F: 8.2/4.5
M: 30/18
F: 78/58
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	All secondary data; annual incidence rate per 10000 person-years; systematic review covering several countries for urban vs rural hip fractures; 2 Australian studies

	(Kanis et al. 2012)

GOOD; R
	N/A
	2006-07
M:105
F: 252
T: 183
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	All secondary data; summary paper; world age-standardized hip fracture rates per 100,000

	(Odén et al. 2013)

GOOD; R
	N/A
	··
	··
	M: 6263
F: 28288
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	All secondary data; summary paper; total annual hip fractures in ages 50+; 2010

	(Cauley J 2011)

GOOD; R
	N/A
	··
	··
	M: 6.3%
F: 17.7%
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	All secondary data; literature review; lifetime risk of hip fracture

	(Dhanwal et al. 2011)

GOOD; R
	N/A
	1990-2000
M: 130
F: 390
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	All secondary data; literature review on hip fracture; all rates per 100,000

	(Sattui, Saag 2014)

GOOD; R
	N/A
	··
	··
	··
	··
	··
	··
	··
	60+
Hip/V, >10 years follow-up; 2009
M: 1.6/2.7%
F: 4.6/7.1%

Hip/V, 5 years follow-up; 1999
M: 0.6/0.9%
F: 1.8/1.8%
	··
	All secondary data on cumulative fracture incidence (%) during follow-up in multiple countries

	(Cheng S et al. 2011)

GOOD; R
	N/A
	··
	··
	1994-96
M: 16.13
F: 28.35
T: 23.61

1999-2000
M: 16.27
F: 26.82
T: 22.66
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	All secondary data; review paper on osteoporotic hip fractures; age-standardized rates; ages 50+; per 10,000

	(Dhanwal et al. 2010)

FAIR; R
	N/A
	M: 187.8
F: 504.2
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	All secondary data; review paper on osteoporotic hip fractures; age-standardized rates; per 100,000; For Australia, “no significant changes in last 2 decades”

	(Bow et al. 2012)

GOOD; R
	N/A
	1989-90
F: 567.6
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	All secondary data; summary of FRAX official positions; age-standardized hip fracture rates per 100,000

	(Cauley JA et al. 2014)

GOOD; R
	N/A
	Age-standardized, V 1999
M: 113
F: 267
T: 185
	··
	··
	··
	··
	M: 30
F: 50
	M: 60
F: 90
	M: 200
F: 100
	M: 80
F: 310
	M: 160
F: 510
	M: 180
F: 760
	M: 210
F: 770
	85+
M: 590
F: 791
	··
	Found in Supplement 4; secondary data; Australian rate of clinical vertebral fracture incidence; 1999 data, per 100,000



Abbreviations:
C – Cohort; CHAMP – Concord Health and Ageing in Men Project; CS – Cross-sectional; F – Female; FRAX – Fracture risk assessment tool; G – Gray literature; I - Intervention trial; L – Longitudinal; M – Male; N – Number; N/A – Not applicable; R – Review; RCT – Randomized controlled trial; SR – Self-reported/self-report; T – Total; V – Vertebrae/Spine


China

Table 3. China: Study characteristics and results for fracture incidence
	Osteoporosis-Related Fracture Incidence: China

	Paper and Study Quality (GOOD, FAIR, POOR, N/A); Study Design Code
	Total N
	All adults
	Post-menopausal
	Ages 50+
	40-49
	50-59
	60-69
	70-79
	80-89
	90+
	Other
	NOTES

	
	
	
	
	
	40-44
	45-49
	50-54
	55-59
	60-64
	65-69
	70-74
	75-79
	80-84
	85-89
	
	
	

	(Zhou H et al. 2016)

GOOD; CS
	3830
	··
	··
	··
	··
	··
	··
	··
	60+
Prevalence, F: 10.34%
	··
	Women aged 40+ from Beijing; WHO, DXA BMD; vertebral x-ray for women 60+; 2011-14

	(Pisani et al. 2016)

GOOD; R
	N/A
	Hip
T, raw: 687000/year
	··
	··
	··
	··
	··
	··
	··
	··
	All secondary data; review paper

	(Liu J-M et al. 2012)

FAIR; CS
	9352
	··
	Any/Non-vertebral/vertebral/multiple
F: 18%/13.8%/1.3%/1.8%
	··
	40+, SR, Any/Non-vertebral/vertebral/multiple
M: 14.3%/9.6%/0.7%/1.9%
F: 15.9%/12.2%/1.2%/1.5%
T: 1430/9569=14.9%
	Premenopausal, Any/Non-vertebral/vertebral/multiple
F: 9.6%/7.4%/0.8%/0.7%
	Prevalence (history, self-reported) of osteoporotic fractures in women and men aged 40+; 2010; calcaneal QUS BMD

	(Liu D et al. 2016)


GOOD; C
	1802
	··
	··
	··
	··
	··
	··
	··
	60-75, SR
T: 3

Among Alzheimer’s patients
T: 8

Among normal cognition
T: 2
	··
	··
	··
	··
	··
	Incidence per 1000 person-years; Participants aged 60-75 from randomly selected communities in Chongqing city; community centers; BMD DXA; 2007 baseline, follow-up through 2013

	(Tian F et al. 2014)

GOOD; L
	1509
	Cv/Tr/Combined
M: 23.1/24.7/47.8
F: 29.3/21.1/50.4 

2010
T, hip: 111.1

1994
T, hip: 57.6
	··
	··
	<49, Cv/Tr/Combined
M: 9.9/9.6/19.4
F: 3.6/1.6/5.2
	Cv/Tr/Combined
M: 22.6/26.6/49.2
F: 30.5/7.4/37.9
	Cv/Tr/Combined
M: 25.0/22.3/47.3
F: 52.0/17.6/69.6
	Cv/Tr/Combined
M: 42.8/33.2/76.1
F: 68.3/35.2/103.5
	Cv/Tr/Combined
M: 61.9/49.5/111.4
F: 91.8/59.6/151.4
	Cv/Tr/Combined
M: 71.4/83.0/154.37
F: 105.0/95.1/196.1
	Cv/Tr/Combined
M: 77.9/119.3/197.23
F: 118.4/127.9/248.7
	Cv/Tr/Combined
M: 87.2/122.7/209.8
F: 124.2/153.0/280.1
	85+, Cv/Tr/Combined
M: 89.0/127.7/216.7
F: 127.2/165.0/292.2
	[secondary]
65+ hip fracture, 2001
M: 381.6
F: 853.3

2009
M: 341.7
F: 703.1
	Per 100,000 person-years; 2010; 15 hospitals in Tangshan, medical records and radiographs reviewed; incidence increased 85% in men, 306% in women since 1994

	(Zhang Z-Q et al. 2017)

GOOD; CS
	N/A
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	[Secondary data only] hip fracture increased 176% in women and 61% in men (aged 50+) from 1990/92 to 2002/06

	(Du et al. 2011)

FAIR; CS
	703
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	M: 5.75%
F: 12.3%7
T: 10.24%
	··
	Prevalence (history, self-reported) of osteoporotic fracture;
Adults aged 90+ in Dujiangyan, 2005

	(Yan D-D et al. 2017)

FAIR; CS
	5199
	··
	F: 14.9%
	M: 12.2%

	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Prevalence/history of fractures; secondary data only 

	(Yan P et al. 2018)

FAIR; CS
	1562
	··
	T2DM + OP
F: 36.58%

T2DM + ON
F: 5.03%
	T2DM + OP
M: 39.26%

T2DM + ON
M: 4.66%
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	History of fractures in men aged 50+ and postmenopausal women aged 45+, with confirmed T2DM; Sichuan province; BMD DXA T-score

	(Li N et al. 2013)

FAIR; CS
	N/A
	··
	[secondary]
F: 18.3%
F: 15%
	[secondary]
F: 15%
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Prevalent vertebral fractures all secondary; Also, this study in 144 postmenopausal women with QCT and DXA found vertebral fractures in 17.1% of the women identified as osteoporotic by QCT but not DXA; 2010-13

	(Yuan et al. 2015)

GOOD; R
	N/A
	Raw, current vertebral
T: 18.1 million per year

2050 projection, hip
M: 626 
F: 1444
T, raw count: 5.91 million

2050 projection, vertebral
T, raw count: 485.0 million
	Vertebral
F: 15%
	1990-2004, hip
M:441 to 1586 (49% increase)
F: 479 to 2423 (58% increase)

Vertebral
M: 14%
	··
	··
	Vertebral
T: <20%
	Vertebral
T: 19-25.42%
	80+, Vertebral
F: 40%
	·· 
	All secondary data on “prevalence”/history of fractures; per 100,000

	(Wang H et al. 2012)

GOOD; CS
	996
	Raw incidence
T: 24

Percentage of spinal fractures that were osteoporotic: 26.5%
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	2001-11; patients with spinal fractures seen at two academic hospitals; per 100,000 for annual incidence

	(Deng W et al. 2012)

FAIR; I
	194
	··
	Fractures in 5 years
Fufang group
F: 4.5%

Control
F: 10.4%
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Women 47-70 years from three clinical recruitment centers in Guangzhou City; for intervention with herbal Fufang for 5 years, followed for fractures; BMD SPA (single-photon X-ray absorptiometry); fractures confirmed radiographically

	(Shen et al. 2016)

GOOD; CC
	7424
	M: 102/2156=4.7%
F: 282/5268=5.4%
T: 384/7424=5.2%
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Incidence in 16 years; Aged 15-91; population of 384 with low-trauma femoral neck fractures were matched with controls and checked via DXA BMD’ 1996-2012

	(Wang J et al. 2014)

GOOD; R
	1518
	··
	··
	Age-adjusted
M: 97
F: 144

2010 standardized
M: 98.2
F: 151.7
	··
	··
	M: 44
F: 33
	M: 48
F: 46
	M: 46
F: 54
	M: 65
F: 96
	M: 126
F: 233
	M: 237
F: 408
	M: 519
F: 644
	M: 571
F: 659
	M: 835
F: 867
	··
	Per 100,000; Adults 50+ in Hefei, with hip fractures in 2010, obtained from hospital discharge register; standardized to 2010 world population

	(Zhou J et al. 2017)

FAIR; CS
	175
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	80+
M: 14.0%
F: 45.9%
T: 25.1%
	[secondary]
Prevalence of fragility fracture in elderly
M: 14.3%
F: 15.9%
	Prevalence/history of fragility fracture; 2015-16; adults aged 80+ with good self-care ability, recruited from geriatrics outpatient department; questionnaire and health assessment, no BMD test—bone turnover markers used

	(Tian M et al. 2016)

GOOD; R
	780
	··
	··
	[secondary] 2003-06 estimate of hip fractures
T, Raw count: 687,000 per year
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Patients aged 60+ with X-ray confirmed hip fracture; 2009-11; 76% of patients were <80

	(Qin et al. 2016)

FAIR; Mp
	9930
	··
	··
	··
	40+, SR history
M: 2.5%
F: 3.1%
T: 2.9%
	··
	Men and women aged 40+ in Chongming, with and without metabolic syndrome (MetS); self-report low-trauma fracture history in past 2 years; 2011-12; most common sites were wrist in men and ankle in women

	(Ran, Yu, Chen, Lin 2017)

FAIR; I
	153
	··
	Control group
F: 4/67=6%

	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	RCT study evaluating hormone therapy in early menopausal women aged 40-55; 5 years of follow-up

	(Si L et al. 2014)

GOOD; R
	N/A
	····
	
	Projections, raw count all fractures
2015
T: 2.69 million

2020
T: 3.17 million

2025
T: 3.77 million

2030
T: 4.36 million

2050
T: 5.99 million

[secondary] Predictions
2006
T, hip: 0.69 million
2020
T, hip: 1.64 million
2050
T, hip: 5.91 million
	··
	··
	Existing, hip/V/Wrist
M:0.44/0.50/1.37
F: 0.33/2.19/4.76
	Existing, hip/V/Wrist
M: 0.48/1.11/1.22
F: 0.46/3.13/7.32
	Existing, hip/V/Wrist
M: 0.46/1.65/1.42
F: 0.54/5.16/11.16
	Existing, hip/V/Wrist
M: 0.65/0.95/2.35
F: 0.96/5.64/12.95
	Existing, hip/V/Wrist
M: 1.26/2.26/2.01
F: 2.33/8.74/13.17
	Existing, hip/V/Wrist
M: 2.37/4.50/2.25
F: 4.08/12.05/37.84
	Existing, hip/V/Wrist
M: 5.19/5.94/3.42
F: 6.44/21.19/15.01
	Existing, hip/V/Wrist
M: 5.71/9.54/3.44
F: 6.59/26.89/15.10
	Existing, hip/V/Wrist
M: 8.35/10.85/2.33
F: 8.67/27.10/13.97
	··
	Projection model for osteoporotic fracture incidence 2010-50 for adults 50+; based on review of existing fracture data of annual rates per 1000 person-years; additional data in paper breaks down projections by sex/type and additional years

	(Xia WB et al. 2012)

GOOD; L
	N/A
	··
	··
	2002-06
M: 129
F: 229

2006
M: 124
F: 180

[secondary]
Shenyang 1994 
M: 100
F: 86
Beijing 1990-92
M: 80
F: 83
Tangshan 1994
M: 68
F: 77
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Hip fracture rates per 100,000 in Beijing, from 1990-92 to 2002-06; rapidly increasing, rising 2.76-fold in women and 1.61-fold in men aged 50+ and even more in those over 70, 1990-92—2002-06. Rates increased from 2002 to 2006, 1.58-fold in women and 1.49-fold in men aged 50+

	(Woo et al. 2011)

GOOD; C
	1489
	··
	··
	··
	··
	··
	··
	··
	··
	65+, Any fracture (% in 4 years, incidence rate per 100,000 person-years)
M: 7.3%, 1113.2
Non-vertebral osteoporosis-related fracture
M: 4.0%, 594.5
Hip fracture
M: 2.1%, 308.6
	··
	Community-dwelling men aged 65+; DXA BMD; four years of follow-up

	(Li S et al. 2010)

FAIR; R
	4382
	··
	1 fracture
F: 5.65%
2+ fractures
F: 9.92%
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Premenopausal, 1+ fractures
F: 6.95%

Perimenopausal, 1+ fractures
F: 39.16%
	Percentage with history of fracture; All women aged 18+ (3399 postmenopausal women) hospitalized for pain or numbness in bones or joints; 1998-2008; WHO DXA BMD

	(Yang Y et al. 2013)

GOOD; CC
	1201
	··
	History of fragility fracture, SR
F: 28.39%
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Postmenopausal Han women in Beijing from the osteoporosis clinic (including healthy check-up cases) 2010-11; WHO DXA BMD, OSTA

	(Cui L et al. 2017)

GOOD; CS
	1760
	··
	History of non-vertebral fracture after age 25
F: 23.6%
	··
	··
	··
	F: 13.4%
	F: 22.6%
	F: 31.4%
	80+
F: 58.1%
	··
	Postmenopausal women from age-stratified random sample in Beijing; checked for prevalent vertebral fracture via radiographs; BMD DXA

	(Si L et al. 2016)

GOOD; R
	N/A
	··
	··
	Residual lifetime fracture risk
F: >40%
	··
	··
	Hip/Vert/Wrist
F: 0.33/2.19/4.76
	Hip/Vert/Wrist
F: 0.46/3.13/7.32
	Hip/Vert/Wrist
F: 0.54/5.16/11.16
	Hip/vert/wrist
F: 0.96/5.64/12.95
	Hip/vert/wrist
F: 2.33/8.74/13.17
	Hip/Vert/Wrist
F: 4.08/12.05/13.87
	Hip/Vert/Wrist
F: 6.44/21.19/15.01
	Hip/Vert/Wrist
F: 6.59/26.89/15.10
	Hip/Vert/Wrist
F: 8.67/27.10/13.97
	··
	All secondary data for economic model; annual rates per 1000 person-years

	(Tian FM et al. 2017)

GOOD; CS
	1645
	M: 45.39
F: 59.64
T: 52.48
	··
	··
	··
	··
	M: 36.84
F: 23.83
T: 30.41
	M: 60.82
F: 32.57
T: 46.61
	M: 57.07
F: 92.28
T: 52.48
	M: 86.55
F: 167.13
T: 125.82
	M: 114.47
F: 248.29
T: 181.30
	M: 234.82
F: 382.01
T: 310.05
	M: 238.63
F: 455.79
T: 350.44
	M: 232.90
F: 375.37
T: 310.61
	··
	<50
M:15.85
F: 4.47
T: 10.20
	Hip fracture data from 15 hospitals; 2015; Tangshan; per 100000; age-adjusted; overall incidence increased 7% from 2010; 

	(Cong, Walker 2014)

GOOD; R
	N/A
	··
	50+ prevalent, V
F: 15%
	··
	··
	··
	prevalent, V
F: 5%
	··
	··
	··
	··
	80+, prevalent, V
F: 37%
	··
	All secondary data; osteoporosis prevalence estimate of 88.26 million

	(Lau E 2009)

FAIR; R
	N/A
	Hip
T: 10 per 10000
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	All secondary data; review paper

	(Mithal A et al. 2009)

NA; G
	N/A
	Hip
T: 10 per 10,000

V, 2006
T, raw: 1.8 million
	··
	2006 hip
T, raw: 687,000

1995, V prevalence
T: 15%

2020 projection, hip
T, raw: 1,638,000
2050
T, raw: 5,908,000

1990-92, hip per 100,000
M: 80
F: 85

1994 hip per 100,000
M: 100
F: 87
	··
	··
	··
	··
	··
	··
	··
	··
	1995, V prevalence
T: 36-39%
	··
	All secondary data; review paper; gray literature

	(Kanis et al. 2012)

GOOD; R
	N/A
	2002-06
M: 103
F: 173
T: 140
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	All secondary data; summary paper; world age-standardized hip fracture rates per 100,000

	(Cheung CL et al. 2018)

GOOD; R
	N/A
	··
	··
	··
	··
	··
	2010
M: 44.0
F: 23.8

2015
M: 36.8
F: 23.8
	2010
M: 48.0
F: 32.6

2015
M: 60.8
F: 32.6
	2010
M: 46.0
F: 92.3

2015
M: 57.1
F: 92.3

	2010
M: 65.0
F: 167.1

2015
M: 86.6
F: 167.1
	2010
M: 126.0
F: 248.3

2015
M: 114.5
F: 248.3

	2010
M: 237.0
F: 382.0

2015
M: 234.8
F: 382.0
	2010
M: 557.4
F: 672.1

2015
M: 236.0
F: 416.5
	··
	All secondary data; summary paper; all hip fracture incidence per 100,000 person years, all from national or large databank studies on ages 50+

	(Odén et al. 2013)

GOOD; R
	N/A
	··
	··
	M: 128638
F: 121221
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	All secondary data; summary paper; total annual hip fractures in ages 50+; 2010

	(International Osteoporosis Foundation 2018)

N/A; G
	N/A
	Hip
T, raw annual count: 700000
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	All secondary data; summary report

	(Kruger et al. 2013)

GOOD; R
	N/A
	Hip
T, Raw annual: 687000
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	All secondary data; literature review content within research study

	(Lau EMC et al. 2015)

GOOD; R
	6302
	··
	··
	F: 229
	··
	··
	··
	··
	··
	··
	M: 170
F: 250
	··
	··
	··
	··
	··
	All secondary; hip fractures per 100000; 2002-06

	(Cauley J 2011)

GOOD; R
	N/A
	··
	··
	M: 1.9%
F: 2.4%
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	All secondary data; literature review; lifetime risk of hip fracture

	(Zhu Y et al. 2015)

GOOD; R
	N/A
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	75-88, 2010
T: 2.6% in 4.4 years
	··
	Mean age 75.8, 2002
T: 5.5% in 4.8 years
	All secondary data; literature review; accumulative incidence rate of hip fracture during cohort study periods

	(Wang XF, Seeman 2012)

GOOD; R
	N/A
	1991-98, Hip, Singapore
M: 168
F: 410

1996-2000, Hip Taiwan
M: 225
F: 505

Hong Kong
M: 180
F: 459

	>45, Hong Kong V prevalence
F: 22%
	V prevalence, Beijing
F: 15.0%
M: 14%

Hip per 100000, 2002-06
M: 138
F: 254
	··
	··
	··
	··
	··
	65+, Taiwan, V prevalence
F: 20%
	··
	All secondary data; literature review including Chinese living in Taiwan, Hong Kong, and Singapore vs those in Northern China; hip fracture incidence per 100,000; increasing through early 2000s

	(Dhanwal et al. 2011)

GOOD; R
	N/A
	M: 101.3
F: 80.9

20+
M: 45.4
F: 39.6
1990
M: 97
F: 87
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	All secondary data; literature review on hip fracture; all rates per 100,000

	(Kwan, Close, Wong, Lord 2011)

GOOD; R
	N/A
	··
	··
	··
	··
	··
	··
	··
	60+
T: 6.3%
T: 7.8%
T: 5.6%
T: 13.2%
T: 4.9%
T: 14.0%
	60-79
T: 21.1%
	All secondary data on falls in elderly Chinese and Caucasians; Hong Kong, Taiwan, and Singapore included; data indicates the percent of elderly fallers in those studies who sustained a fracture

	(Cauley JA et al. 2014)

GOOD; R
	N/A
	V, prevalence
T: 25%
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	All secondary data; review of osteoporotic fractures in numerous countries; bar graph with no point data

	(Cheng S et al. 2011)

GOOD; R
	N/A
	··
	··
	1994
M: 9.36
M: 6.68
F: 7.40
F: 6.54
T: 8.21
T: 6.70

1990-92
M: 8.40
F: 7.68
T: 7.97
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	All secondary data; review paper on osteoporotic hip fractures; age-standardized rates; ages 50+; per 10,000

	(Dhanwal et al. 2010)

FAIR; R
	N/A
	M: 87
F: 97
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	All secondary data; review paper on osteoporotic hip fractures; age-standardized rates; per 100,000

	(Cheung EYN et al. 2016)

FAIR; R
	N/A
	··
	··
	2002-06
M: 12.9
F: 22.9
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Incidence of annual age-specific hip fracture per 10,000; All secondary data; review paper

	(Bow et al. 2012)

GOOD; R
	N/A
	1990-92
F: 87
	··
	··
	··
	··
	··
	··
	··
	··
	F: 164
	F: 141
	··
	··
	··
	··
	All secondary data; summary of FRAX official positions; age-standardized hip fracture rates per 100,000

	(Mithal A, Kaur 2012)

FAIR; R
	N/A
	··
	··
	1995, V prevalence
T: 15%
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	All secondary data; summary paper


Abbreviations:
BMD – Bone mineral density; C – Cohort; CC – Case-control; CS – Cross-sectional; Cv – Cervical; DXA/DEXA – Dual-energy x-ray absorptiometry; F – Female; FN – Femoral Neck/Hip; FRAX – Fracture risk assessment tool; G – Gray literature; I - Intervention trial; L – Longitudinal; M – Male; M – Multiple; MetS – Metabolic syndrome; N – Number; N/A – Not applicable; ON – Osteopenia; OP – Osteoporosis; OSTA – Osteoporosis self-assessment tool for Asians; QCT – Quantitative computed tomography; QUS – Quantitative ultrasound; R – Review; SPA – Single-photon X-ray absorptiometry; SR – Self-reported/self-report; T – Total; Tr – Trochanter; T2DM – Type 2 Diabetes Mellitus; V – Vertebrae/Spine; WHO – World Health Organization

Hong Kong
Table 4. Hong Kong: Study characteristics and results for fracture incidence
	Osteoporosis-Related Fracture Incidence: Hong Kong

	Paper and Study Quality (GOOD, FAIR, POOR, N/A); Study Design Code
	Total N
	All adults
	Post-menopausal
	Ages 50+
	40-49
	50-59
	60-69
	70-79
	80-89
	90+
	Other
	NOTES

	
	
	
	
	
	40-44
	45-49
	50-54
	55-59
	60-64
	65-69
	70-74
	75-79
	80-84
	85-89
	
	
	

	(Kwok et al. 2016)

GOOD; CS
	3954
	··
	··
	··
	··
	··
	··
	··
	··
	65+
M: 136 fractures in 133 people
F: 352 in 352 people

Non-vertebral fractures per 1000 person-years
M osteoporosis, 1 fracture: 11.17
M osteoporosis 2+ fractures: 54.32
M total: 10.3
F, osteoporosis 1 fracture: 31.72
F, osteoporosis, 2+ fractures: 47.85
F: 20.5
	··
	2001-2004, recruited through community centers; not on osteoporosis medication; low-trauma fragility fractures other than vertebral; Mr. OS (Hong Kong) and Ms. OS (Hong Kong) study participants

	(Kwok AWL et al. 2012)

GOOD; CS
	4000
	··
	··
	··
	··
	··
	··
	··
	··
	M: 2.9%
F: 6.1%
	70-79
M: 5.2
F: 13.6
	80+
M: 11.4
F: 22.6
	1+ fractures
M: 5.0%
F: 12.1%
T: 8.6%

Among spine/hip osteoporotics:
M: 8.3%/20.1%
F: 17%/24.8%
	2001-2003; Prevalent vertebral fractures per radiography; Genant’s semi-quantitative; ages 65+, recruited through community centers; Mr. OS (Hong Kong) and Ms. OS (Hong Kong) study participants

	(Ip et al. 2013)

FAIR; R
	N/A
	Predicted 2015 age-specific hip fractures:
M: 2349
F: 5293
	··
	··
	··
	··
	1966
M: 16
F: 22

1985
M: 28
F: 32

1991
M: 27
F: 26

1995
M: 22
F: 26
	1966
M: 67
F: 54

1985
M: 54
F: 135

1991
M: 73
F: 112

1995
M: 71
F: 108
	1966
M: 224
F: 173

1985
M: 339
F: 501

1991
M: 321
F: 581

1995
M: 308
F: 581

Prevalence of vertebral fracture:
M: 17%
F: 30%
	1966
M: 321
F: 716

1985
M: 1156
F: 1521

1991
M: 1191
F: 1916

1995
M: 1075
F: 2129
	··
	per 100,000 population; all secondary data from practice guidelines; discussing increasing trend of hip fracture incidence in men and women from 1966-85, leveling off 1985-95 and even decreasing in ages 50-59

	(Lo 2015)

FAIR; CS
	··
	Age-specific
F, 1966-85: 300% increase

F, 1985-95: level

F, 1995-2004: decreased 50% in ages 50-59, stable in others
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Estimated prevalence of vertebral fracture
F: 30%
	Secondary data only for hip fracture incidence

	(Bow et al. 2011)

FAIR; L
	1810
	··
	··
	Raw count 
M: 37 

Incidence all/non-spine/hip
M: 635/528/123
	··
	··
	··
	··
	··
	65+
Incidence all/non-spine/hip
M: 839/769/201

Osteoporotics as a percentage of all fracture cases
M: 26%
	··
	Per 100,000 person years; community-dwelling men, treatment-naïve, aged 50+, 1995-2009; Hong Kong Osteoporosis Study; BMD and fracture incidence

	(Leung KS et al. 2014)

POOR; I
	710
	··
	··
	··
	··
	··
	··
	··
	60+
F, control: 2.31% 
F, intervention: 1.1%
	[secondary] elderly
F, annual fracture rate: 8%
	2009-10; Postmenopausal women aged 60+; cluster-randomized intervention trial for 5 times weekly sessions of long-term low-magnitude high-frequency vibration

	(Bow et al. 2012)

GOOD; L
	4386
	··
	··
	Vertebral
M: 194
F: 508

Past clinical vertebral fracture:
M: 2.7%
F: 5.5%
	··
	··
	Vertebral/hip
M: 50/10
F: 219/16

Vertebral-to-Hip ratio
M: 5.0
F: 13.7
	Vertebral/hip
M: 111/21
F: 313/31

Vertebral-to-Hip ratio
M: 5.3
F: 10.1
	Vertebral/hip
M: 165/46
F: 516/57

Vertebral-to-Hip ratio
M: 3.6
F: 9.1
	Vertebral/hip
M: 95/99
F: 564/103

Vertebral-to-Hip ratio
M: 1.0
F: 5.5
	Vertebral/hip
M: 226/215
F: 874/273

Vertebral-to-Hip ratio
M: 1.1
F: 3.2
	Vertebral/hip
M: 450/348
F: 1205/527

Vertebral-to-Hip ratio
M: 1.3
F: 2.3
	Vertebral/hip
M: 594/602
F: 2119/1377

Vertebral-to-Hip ratio
M: 1.0
F: 2.0
	85+ Vertebral/Hip
M: 954/477
F: 2689/1377

85+ Vertebral-to-Hip ratio
M: 2.0
F: 1.1

	65+
Clinical vertebral/Hip
M: 299/332
F: 594/379


	Per 100,000 person-years; community-dwelling men (n=1810) and women aged 50+ recruited for the Hong Kong Osteoporosis Study 1995-2009 (Average follow-up 4 years)

	(Yu R et al. 2014a)

GOOD; C
	2000
	··
	··
	··
	··
	··
	··
	··
	··
	65+
M, 1+ incident fracture: 11.3%
M, sarcopenia: 20.9%
M, no sarcopenia: 10.3
M, rate: 1200.6
% people with 1+ fractures with OP/ON: 22.6%/52.7%

	··
	Per 100,000 person-years; men aged 65+ from cohort of community-dwelling men followed average of 11.3 years; WHO BMD; fractures via X-ray plus validation

	(Deng M et al. 2017)

GOOD; CS
	3907
	··
	··
	··
	··
	··
	··
	··
	V Prevalence
M: 3.4
F: 6.0
	V Prevalence
M: 6.3
F: 13.1
	V Prevalence
M: 12.5
F: 24.8
	V Prevalence, 65+
M: 5.9%
F: 11.9%

	Vertebral fracture prevalence; men and women aged 65+ in the Mr. OS and Ms. OS (Hong Kong) studies, 2001-2003; Genant’s method for fracture/deformity assessment

	(Yu R et al. 2014b)

GOOD; C
	4000
	··
	··
	··
	··
	··
	··
	··
	··
	65+, 1+ incident fracture
T: 14.1
T, hip: 3.3
Incidence rate of all fractures: 1628.19
	··
	Men and women aged 65+, community-dwelling, 2001-2003; assessed with X-rays, average 10.2 years follow-up; BMD and FRAX; per 100,000 person-years

	(Tsang, Kung, Kanis, Johansson, Oden 2009)

GOOD; CS
	25793
	··
	··
	Lifetime hip/other major osteoporotic fracture risk at age 50
M: 7.2%/15.3%
F: 17.0%/34.2%
	··
	··
	M: 12.0
F: 8.8
	M25.0
F: 23.6
	M: 51.0
F: 68.0
	M: 102.6
F: 156.0
	M: 212.2
F: 364.4
	M: 450.0
F: 830.8
	M: 871.4
F: 1503.8
	85+
M: 1654.4
F: 2837.6
	··
	2000-04 fracture data from Clinical Data Analysis Reporting System for patients 50+ with hip fracture; WHO BMD database with young Caucasian women as reference;
Per 100,000

	(Su Y et al. 2016)

GOOD; L
	4000
	··
	··
	··
	··
	··
	··
	··
	··
	M: 7.04 (6.6% during follow-up)
F: 11.71 (11.0%)
	··
	Incidence per 1000 person-years; Community-dwelling adults 65+ followed for an average of 8-10 years for major osteoporotic fractures; DXA BMD; recruited 2001-03 as part of the Mr. OS and Ms. OS Hong Kong Study

	(Chau et al. 2013)

GOOD; L
	42717
	··
	··
	··
	··
	··
	··
	··
	··
	65+
2001
M: 381.6
F: 853.3
2009
M: 341.7
F: 703.1
	··
	2001-09; hip fracture patients 65+ from national database; per 100,000; decreasing trend in fracture incidence but not post-fracture mortality

	(Lau E 2009)

FAIR; R
	N/A
	Hip
T: 19 per 10,000
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	All secondary data; review paper

	(Mithal A et al. 2009)

N/A; G
	N/A
	2001
M: 159
F: 394

2015 projection, hip, raw
M: 2349
F: 5293
T: 7642

V, prevalence
M: 16%
F: 30%
	··
	2006
M 169
F: 379

1997-98, hip per 100000
M: 180
F: 459
	··
	··
	··
	··
	··
	··
	V, prevalence
M: 17%
F: 30%
	··
	··
	··
	All secondary data; review paper; gray literature

	(Kanis et al. 2012)

GOOD; R
	N/A
	2000-04
M: 148
F: 324
T: 240
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	All secondary data; summary paper; world age-standardized hip fracture rates per 100,000

	(Kanis et al. 2016)

GOOD; R
	2266
	··
	4.5 years, all major fragility fractures
F, raw: 106 
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	All secondary data; review paper

	(Cheung CL et al. 2018)

GOOD; R
	N/A
	··
	··
	··
	··
	··
	M: 12.0
F: 8.8
	M: 60.8
F: 32.6
	M: 51.0
F: 92.3
	M: 102.6
F: 156.0
	M: 212.2
F: 364.4
	M: 450.0
F: 830.8
	80+
M: 1210.8
F: 2174.3
	··
	All secondary data; summary paper; hip fractures per 100000 person-years; national or large database studies of ages 50+; 2000-04

	(Lau EMC et al. 2015)

GOOD; R
	6099 (Hong Kong)
	··
	··
	··
	··
	··
	··
	··
	[secondary] 2004, Hip per 100,000
M: 300
F: 500
	··
	··
	··
	Drug-naïve, community-dwelling women aged 50-89 in Beijing and Hong Kong; BMD DXA WHO

	(Cauley J 2011)

GOOD; R
	N/A
	··
	··
	M: 4.1%
F: 8.8%
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	All secondary data; literature review; lifetime risk of hip fracture

	(Mohd-Tahir, Li 2017)

GOOD; R
	N/A
	Hip per 100000
T: 19
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	All secondary data; systematic review

	(Kwan et al. 2011)

GOOD; R
	N/A
	··
	··
	··
	··
	··
	··
	··
	··
	··
	70+
T: 7%

M: 4.6%
F: 8.5%
	65+
T: 5.9%
	All secondary data on falls in elderly Chinese and Caucasians; Hong Kong, Taiwan, and Singapore included; data indicates the percentage of elderly fallers in those studies who sustained a fracture

	(Cauley JA et al. 2014)

GOOD; R
	N/A
	V, prevalence
T: 25%
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	All secondary data; review of osteoporotic fractures in numerous countries; bar graph with no point data

	(Cheng S et al. 2011)

GOOD; R
	N/A
	··
	··
	1991
M: 19.33
F: 29.86
T: 25.67

1997-98
M: 16.42
F: 28.33
T: 23.58
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	All secondary data; review paper on osteoporotic hip fractures; age-standardized rates; ages 50+; per 10,000

	(Dhanwal et al. 2010); (Dhanwal et al. 2011)

FAIR; R
	N/A
	M: 193
F: 484.3

1995
M: 50
F: 110
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	All secondary data; review paper on osteoporotic hip fractures; age-standardized rates; per 100,000

	(Cheung EYN et al. 2016)

FAIR; R
	N/A
	··
	··
	··
	··
	··
	··
	··
	··
	··
	M: 21.22
F: 36.44
	M: 45
F: 83.08
	M: 87.14
F: 150.38
	M: 165.44
F: 283.76
	··
	Incidence of annual age-specific hip fracture per 10,000; 2000-04; All secondary data; review paper

	(Kwok A et al. 2012)

GOOD; R
	1588
	··
	··
	··
	··
	··
	··
	··
	··
	V
M: 9.2%
F: 2.0%

SR
M: 0%
F: 1.0%
	V, 75+
M: 18.0%
F: 15.3%

SR
M: 2.0%
F: 1.0%
	65+ SR History of fracture after 50
M: 6.0
F: 16.9
	Men and women 65+ from Hong Kong, Thailand, Indonesia, Japan; x-rays of the spine; BMD of hip, DXA; community-dwelling; prevalence of vertebral fracture

	(Chang WP et al. 2014)

FAIR; R
	N/A
	··
	··
	··
	··
	··
	··
	··
	··
	65+, SR, history of non-traumatic fracture since age 50
M: 5.6%
	··
	All secondary data comparing male osteoporosis and fracture data for races and ethnicities from large studies; from Mr. OS Hong Kong Study 2002

	(Ballane et al. 2017)

GOOD; R
	N/A
	1995-2000 V
M: 202
F: 764
	··
	45+, 1995 V
F: 22%
	··
	··
	··
	··
	··
	··
	1990 V
F: 29.9%
	··
	··
	··
	65+ V
M: 13.6%
F: 8.6%

65+, 2001-03 V
M: 5%
F: 12.1%
	All secondary data; systematic review; prevalence of vertebral fracture (%); incidence of vertebral fractures in men and women age-standardized to 2015 populations, per 100,000

	(Bow et al. 2012)

GOOD; R
	N/A
	1997-98
F: 486.1
	··
	··
	··
	··
	··
	··
	··
	··
	F: 356
	F: 820
	··
	··
	··
	··
	All secondary data; summary of FRAX official positions; age-standardized hip fracture rates per 100,000

	(Shin MH et al. 2013)

GOOD; R
	··
	··
	··
	··
	··
	··
	··
	··
	··
	65+, history of non-traumatic fracture
M: 5.6%
	··
	Men aged 65+ from multiple studies in different global regions; BMD using Hologic QDR or Lunar Prodigy; 2001-2003, Mr. OS Hong Kong Study


Abbreviations:
BMD – Bone mineral density; C – Cohort; CS – Cross-sectional; DXA/DEXA – Dual-energy x-ray absorptiometry; F – Female; FN – Femoral Neck/Hip; FRAX – Fracture risk assessment tool; G – Gray literature; I - Intervention trial; L – Longitudinal; M – Male; Mr. OS – Osteoporotic Fractures in Men Study; Ms. OS – Hong Kong cohort of the Mr. OS; N – Number; N/A – Not applicable; ON – Osteopenia; OP – Osteoporosis; QDR – Quantitative digital radiography; R – Review; SR – Self-reported/self-report; T – Total; V – Vertebrae/Spine; WHO – World Health Organization



Japan
Table 5. Japan: Study characteristics and results for fracture incidence
	Osteoporosis-Related Fracture Incidence: Japan

	Paper and Study Quality (GOOD, FAIR, POOR, N/A); Study Design Code
	Total N
	All adults
	Post-menopausal
	Ages 50+
	40-49
	50-59
	60-69
	70-79
	80-89
	90+
	Other
	NOTES

	
	
	
	
	
	40-44
	45-49
	50-54
	55-59
	60-64
	65-69
	70-74
	75-79
	80-84
	85-89
	
	
	

	(Yoshimura, Moriwaki, Noto, Takiguchi 2017)

FAIR; R
	Various
	2012
M:37,600
F: 138,100
T: 175,700

2007
M: 31,300
F: 116,800
T: 148,100
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Secondary data from nationwide survey of osteoporotic hip fractures

	(Tamaki J et al. 2009)

GOOD; CS
	693
	··
	··
	F: 12.3%
	··
	··
	F: 3.5%
	F: 13.6%
	F: 19.9%
	··
	··
	··
	··
	Prevalent vertebral deformities (fracture proxy) among women aged 50+ from the 1996 JPOS (randomly selected women from 5-year age categories for ages 20-79 from 7 regions in Japan) DEXA, McCloskey-Kanis, T-score healthy young JPOS population 

	(Sato M et al. 2014)

FAIR; R
	16801
	··
	··
	SR fracture since age 50
F: 11%
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Women aged 50+ without diagnosed osteoporosis, selected from a separate large, representative annual survey of Japanese adults

	(Iki, Tamaki, Sato, Morita et al. 2015)

GOOD; C
	3984
	High TBS tertile and osteoporosis
F, V: 15.8

Middle TBS tertile with osteoporosis
F, V: 20.9

Low TBS tertile with osteoporosis
F, V: 42.1
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Per 1000 person-years. Study on women aged 15 to 79 years in the JPOS cohort study were randomly selected to provide bone status and aBMD values; follow-up data obtained from 2174 women; DEXA, aBMD, TBS, Tertiles

	(Fujiwara, Umareddy, Jaffe, Teoh, Taguchi 2017)

N/A; P
	1107
	··
	··
	SR History of fracture
T: 414/1107=37.4%
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	2012-2014 National Health and Wellness Survey database in ages 50+

	(Moriwaki, Noto 2017)

FAIR; I
	Various
	2012
M:37,600
F: 138,100
T: 175,700

2007
M: 31,300
F: 116,800
T: 148,100
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Secondary data only, covering same hip fracture info as (M. Yoshimura et al. 2017)

	(Tsukutani et al. 2015)

GOOD; L
	827
	··
	··
	Hip
M: 217
F: 567

Distal radius
M: 82
F: 432

Proximal humerus
M: 26
F: 96

Vertebral
M: 412
F: 1229
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Per 100,000 person-years;
men and women aged 50+ who lived in Sakaiminato and visited medical institutions for hip, distal radius, proximal humerus, or clinical vertebral fractures 2010-12

	(Arakaki et al. 2011)

GOOD; CS
	1349 (F: 1107)
	··
	··
	Age-adjusted total
M: 123.6
F: 420

Hip/Cervical/Trochanteric
M: 115.2/62.9/51
F: 453.7/220.9/224.2

	··
	··
	M: 201/211.5/9.6
F: 28.6/26.5/2

	M: 30.6/16.713.9
F: 50/38.2/11.8
	M: 53.1/31.3/21.9
F: 66.7/48.5/18.2
	M: 65.6/25/40.6
F: 126.5/91.2/35.3

	M: 150/73.1/73.1
F: 337.9/200/137.9
	M: 220/133.3/86.7
F: 608.3/308.3/300
	M: 420/270/150
F: 1433.3/750/666.1
	85+ 
M:  957.1/514.3/428.6
F: 2147.8/865.2/1273.9
	··
	Okinawa residents aged 50+ with a new hip fracture in 2004; all results by age range Hip/Cervical/Trochanteric
 

	(Mori et al. 2018)

FAIR; R
	N/A
	Hip fractures estimated annual incidence 2012
175,700

1987
53,200
	··
	··
	··
	··
	··
	··
	8.66
	36.7
	151.0
	323.3
	··
	Rate per 10,000 women;
Patients with hip fracture 2012-2013

	(Sato, Ye, Sugihara, Isaka 2016)

GOOD; R
	6546
	··
	··
	Matched rates clinical fractures
F, T2DM: 12.7%
F, Non-T2DM: 9.9%
F: 11.3%

Non-vertebral fractures
F, T2DM: 10.1%
F, Non-T2DM: 7.2%
T: 8.6%
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Prevalence
Clinical fractures
F, T2DM: 5.3
F, Non-T2DM: 5.1
T: 5.2

Non-vertebral fracture
F, T2DM: 3.6
F, Non-T2DM: 3.3
T: 3.5

	Various follow-up periods for incidence rates; 3273 patients with type 2 diabetes and 3273 patients without diabetes. Women aged 50+ diagnosed with osteoporosis; 2008-2013

	(Tamaki J et al. 2011)

GOOD; C
	815
	··
	··
	··
	F: 1.6%
	F: 12%
	F: 16%
	F: 12.5%
	··
	··
	··
	Ages 40-74 with major osteoporotic fracture in 10 years
5.3% 
	10-year time period; Women aged 40–74 not taking hormone therapy or osteoporosis drugs, with baseline FN BMD measurements from Japanese Population-Based Osteoporosis Cohort Study; McCloskey-Kanis

	(Orimo et al. 2009)

GOOD; L
	See notes
	2002
M: 25,300
F: 92,600
T: 117,900

2007
M: 31,300
F: 116,800
T: 148,100

2007 Crude annual incidence
M: 5.11
F: 18.14
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Nationwide hospital survey conducted every 5 years 1987-2007; data was included from 2,997 institutions including tens of thousands of patients

	(Sakuma et al. 2014)

GOOD; CS
	28465
	··
	··
	Fragility fracture 
T: 670

Hip
T: 184

Vertebral
T: 306

Distal Radius
T: 143

Proximal humerus
T: 37
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Per 100,000 population per year;
Residents aged 50+ in Sado City who attended a medical institution with a fracture in 2010

	(Iki et al. 2017)

GOOD; C
	1998
	··
	··
	··
	··
	··
	··
	··
	··
	65+
M: 11.4
	··
	Per 1000 person-years;
community-dwelling ambulatory men aged ≥65 years at baseline, followed for 5 years in the Fujiwara-kyo Osteoporosis Risk in Men (FORMEN) Study

	(Iki et al. 2014)

GOOD; C
	665
	··
	··
	F, V: 16.7
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Per 1000 person-years;
Women aged 50+ who had completed baseline and at least one follow-up study over 10 years in the Japanese Population-Based Osteoporosis Study; McCloskey-Kanis

	(Tatsuno et al. 2013)

GOOD; L
	64809
	··
	··
	··
	40+
F, T2DM: 7.6%
F, Non-T2DM: 5.2%
T: 5.3%
	··
	Measured over prior 5 years;
women aged 40+ in Chiba City, Japan via the Chiba Bone Survey. [including women in the age groups of 40 and 50 years between 2001 and 2004, and at 40, 45, 50, 55, 60, 65, and 70 years between 2005 and 2009]

	(Iki et al. 2009)

GOOD; C
	2012
	··
	··
	M: 4.4%
	··
	··
	··
	··
	··
	M: 1.2%
	M: 4.4%

	M: 4.9%
	M: 4.4%
	··
	Fragility fractures; community-dwelling men aged ≥65+ followed 5 years in the Fujiwara-kyo Osteoporosis Risk in Men (FORMEN) Study

	(Endo 2016)

POOR; R
	N/A
	T: 281.5
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Secondary data from multiple studies; incidence of hip fractures per 100,000 population per year in Niigata Prefecture

	(Yamada et al. 2015)

FAIR; CS
	1021
	··
	··
	··
	40-89 prevalent fragility fracture
5.4%
	··
	··
	Men and women aged 40-89 with panoramic radiography at a single hospital 2007-13

	(Nakamura et al. 2011)

GOOD; C
	767
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	69+ over 6 years
F: 6.5%

Non-vertebral rate
F: 12.2
	Women aged 69+ living in Muramatsu, followed 6 years; incident rate of fractures per 1000 person-years

	(Tajika et al. 2016)

FAIR; CS
	214
	SR
Lifetime experience of fragility fracture
T: 32/214=15%
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Men and women from a mountain village who completed surveys and health assessment; average age 63.6

	(Hagino H et al. 2009)

GOOD; L
	2816
	Crude hip
M: 99.1
F: 368.0
T: 244.8

	··
	Lifetime risk 
M: 5.6%
F: 20.0%
	··
	··
	··
	··
	··
	··
	FNM: 58.6
F: 143.7

M, Tr: 62.9
F, Tr: 105.5
	FN
M: 101.1
F: 309.0

M, Tr: 128.8
F, Tr: 244.7
	FN
M: 160.9
F: 477.9

M, Tr: 289.7
F, Tr: 730.2
	FN
M:  301.6
F: 634.7

M, Tr: 575.4
F, Tr: 1470.5
	FN
M: 391.5
F: 820.1

M: 619.6
F, Tr: 2070.0
	··
	Per 100,000 person-years;
Tottori Prefecture hospitals, patients aged 35+ in 2004-06 for hip fractures (not just fragility fractures)

	(Oinuma et al. 2010)

GOOD; L
	1124
	2004
T: 499.9
T, V: 232.8
T, FN:  121.4
T, DR: 108.6
T, PH: 37.1

2005
T: 542.3
T, V: 246.9
T, FN: 141.1
T, DR: 123.4
T, PH: 30.9 

2006
T: 608.2
T, V: 282.3
T, FN: 177.2
T, DR: 111.1
T, PH: 37.5
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Sado General Hospital’s X-ray diagnosed incident fractures associated with senile osteoporosis 2004-06; increasing trend

	(Ohta et al. 2014)

GOOD; S
	1585
	··
	··
	··
	··
	··
	··
	··
	··
	··
	70+ prevalent vertebral fracture
T: ~60%
	··
	Outpatients from 186 institutions nationwide, aged 70+, with osteoporosis and 1+ risk factor for incident fracture, namely prevalent osteoporotic fracture, bone mineral density (BMD) <–3.0 SD of young adult mean, or high bone turnover marker

	(Fujiwara et al. 2011)

GOOD; C
	2613
	··
	··
	47-95, 1+ vertebral fracture
T: 215/2613=8.2%

2+ vertebral fractures
75/2613=2.8%

1+ non-vertebral fragility fracture
79/2613=2.9%

1+ fragility fracture 
281/2613=10.8%
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Population-based community cohort from the Adult Health Study in Hiroshima (ages 47-95, mean age 65), followed for 4 years to assess osteoporotic fracture; patients assessed 1994-1995 cycle

	(Nishimura et al. 2014)

GOOD; C
	1024
	··
	··
	··
	··
	··
	··
	··
	··
	65+, V
T: 17.97%
	··
	Men and women aged 65+ from a population-based longitudinal study 1997-2011; WHO DXA BMD; followed for vertebral fracture

	(Hagino H et al. 2013)

GOOD; I
	704
	··
	··
	··
	··
	··
	··
	55-80
Placebo, 1 prior 
F: 13.0% 
Placebo, 2 prior
F: 23.2% 
Placebo, 3+ prior
F: 41.1%
	··
	··
	··
	··
	Participants in RCT for minodronate; Women aged 55-80 with prior vertebral fragility fractures, followed for re-fractures for 2 years

	(Pisani et al. 2016)

GOOD; R
	N/A
	Hip 2010
T, raw: 153000

Hip 2030 projected
T, raw: 238000
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	All secondary data; review study

	(Lau E 2009)

FAIR; R
	N/A
	Hip
1986-87 per 100000
M: 79
F: 227

1984-85
M: 86
F: 325
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	All secondary data; review paper

	(Vijayakumar, Büsselberg 2016)

GOOD; R
	N/A
	2007, hip per 10000
M: 5.1
F: 18.1
T, raw: 130,000
	··
	··
	··
	··
	··
	··
	··
	··
	V, prevalence
F: 30%
	V, prevalence
F: 40%
	··
	··
	All secondary data; review paper

	(Mithal A et al. 2009)

N/A; G
	N/A
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	All secondary data; review paper; gray literature

	(Kanis et al. 2012)

GOOD; R
	N/A
	2002
M:165
F: 266
T: 218

	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	All secondary data; summary paper; world age-standardized hip fracture rates per 100,000

	(Cheung CL et al. 2018)

GOOD; R
	N/A
	··
	··
	··
	··
	··
	2012 
M: 22.3
F: 31.3

2015
M: 7.1
F: 28.6
	2012 
M: 22.3
F: 31.3

2015
M: 12.1
F: 33.9
	2012 
M: 50.3
F: 86.6

2015
M: 38.1
F: 61.3
	2012 
M: 50.3
F: 86.6

2015
M: 62.0
F: 62.6
	2012 
M: 168.8
F: 367.1

2015
M: 90.3
F: 165.6
	2012 
M: 168.8
F: 367.1

2015
M: 141.8
F: 308.4
	80+, 2012 
M: 723.0
F: 1860.8

2015
M: 496.9
F: 1313.7
	··
	All secondary data; summary paper; hip fractures per 100000 person-years; national or large database studies of ages 50+; 2000-04

	(Odén et al. 2013)

GOOD; R
	N/A
	··
	··
	M: 75530
F: 139299
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	All secondary data; summary paper; total annual hip fractures in ages 50+; 2010

	(Cauley J 2011)

GOOD; R
	N/A
	··
	··
	M: 3.6%
F: 13.6%
	··
	··
	··
	··
	··
	65+ prevalence, V
F: 68%
	··
	All secondary data; literature review; lifetime risk of hip fracture

	(Zhu Y et al. 2015)

GOOD; R
	N/A
	··
	··
	··
	··
	··
	··
	··
	>60, 2006
T: 11.3% in 3.3 years

>65, 2005
T: 6.3% in 4 years
	Mean age 80.1, 2006
T: 5.0% in 10.5 years

Mean age 85.1, 2010
T: 12.8% in 7 years
	All secondary data; literature review; accumulative incidence rate of second hip fracture during cohort study periods

	(Dhanwal et al. 2011); (Dhanwal et al. 2010)


GOOD; R
	N/A
	35+ crude, 2004-06
M: 99.6
F: 368
T: 244.8

M: 107.3
F: 297.3
	··
	2004-06 residual risk
M: 5.6%
F: 20%
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	All secondary data; literature review on hip fracture; all rates per 100,000

	(Cauley JA et al. 2014)

GOOD; R
	N/A
	V
M: 3.2%
F: 9.5%
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	All secondary data; review of osteoporotic fractures in numerous countries; bar graph with no point data

	(Cheng S et al. 2011)

GOOD; R
	N/A
	··
	··
	1997
M: 10.12
F: 22.47
T: 17.53

2001
M: 10.43
F: 20.46
T: 16.61

1990
M: 8.18
T: 20.73
T: 15.68
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	All secondary data; review paper on osteoporotic hip fractures; age-standardized rates; ages 50+; per 10,000

	(Cheung EYN et al. 2016)

FAIR; R
	N/A
	··
	··
	··
	··
	··
	··
	··
	··
	··
	M: 18.12
F: 39.71
	M: 61.03
F: 157.14
	M: 146.62
F: 313.58
	··
	Incidence of annual age-specific hip fracture per 10,000; All secondary data; review paper; 2007

	(Kwok A et al. 2012)

GOOD; R
	1588
	··
	··
	··
	··
	··
	··
	··
	··
	M: 36.6%
F: 18.8%



	75+
M: 37.6%
F: 28.7%

	··
	Men and women aged 65+ from Hong Kong, Thailand, Indonesia, Japan; x-rays of the spine; BMD of hip, DXA; community-dwelling; prevalence of vertebral fracture

	(Ballane et al. 2017)

GOOD; R
	N/A
	··
	··
	47-95, 1994-95 
M: 3.2%
F: 9.5%
	··
	··
	··
	··
	··
	65+
M: 37%
F: 23.7%
	45-69, 1995
F: 4.7%
	All secondary data; systematic review; prevalence of vertebral fracture

	(Bow et al. 2012)

GOOD; R
	N/A
	··
	··
	··
	··
	··
	··
	··
	··
	··
	F: 299
	F: 620
	··
	··
	··
	··
	All secondary data; summary of FRAX official positions; point estimates for hip fracture rates per 100,000

	(Horri et al. 2018)

N/A; P
	1544
	V, prevalence
M: 25.9
F: 19.1

Cumulative incidence, V
M: 7.2%/year
F: 4.8%/year
T: 5.6%/year 
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Men and women from the 3rd ROAD study 2012-13; ages 19-94; 1213 also from the 4th study


Abbreviations:
BMD – Bone mineral density; C – Cohort; CS – Cross-sectional; DR – Distal radius; DXA/DEXA – Dual-energy x-ray absorptiometry; F – Female, Femoral Neck/Hip; FORMEN – Fujiwara-kyo Osteoporosis Risk in Men; FRAX – Fracture risk assessment tool; G – Gray literature; I - Intervention trial; JPOS – Japanese Population-based Osteoporosis Study; L – Longitudinal; M – Male; N – Number; N/A – Not applicable; P – Poster; PH – Posterior hip; R – Review; RCT – Randomized controlled trial; ROAD – Research on Osteoarthritis/Osteoporosis Against Disability; S – Survey; SD – Standard deviation; T – Total; TBS – Trabecular bone score; Tr – Trochanter; T2DM – Type 2 Diabetes Mellitus; V – Vertebrae/Spine; WHO – World Health Organization


South Korea
Table 6. South Korea: Study characteristics and results for fracture incidence
	Osteoporosis-Related Fracture Incidence: South Korea

	Paper and Study Quality (GOOD, FAIR, POOR, N/A); Study Design Code
	Total N
	All adults
	Post-menopausal
	Ages 50+
	40-49
	50-59
	60-69
	70-79
	80-89
	90+
	Other
	NOTES

	
	
	
	
	
	40-44
	45-49
	50-54
	55-59
	60-64
	65-69
	70-74
	75-79
	80-84
	85-89
	
	
	

	(Korean Endocrine Society 2014)

N/A; G
	N/A
	··
	··
	Any osteoporotic fracture
M: 10%
F: 30%

Hip
M: 3%
F: 9%

Spine
M: 7%
F: 21%

Wrist
M: 4%
F: 13%
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Lifetime risk; All secondary data; Various sources compiled in summary fact sheet for 2014; data from 2008, 2009, 2012; age-specific incidences given for each type in graphs with no specific numbers printed

	(Ahn E et al. 2014)

GOOD; CS
	736
	··
	··
	··
	··
	··
	··
	··
	··
	65+
F, first delivery <20 years of age: 4.5%
F, first delivery 20+: 1.8%
F, last delivery <35: 1.9%
F, last delivery 35+: 3.0
	··
	History of fracture; Women aged 65+; From 2010 KNHANES; WHO DXA BMD, Asian reference

	(Kim S-W et al. 2016)

GOOD; CS
	3058
	··
	Vertebral fracture history 
F, rural: 1.8
F, urban: 1.0
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Postmenopausal women aged 45+ who took part in KNHANES 2008-11; BMD DXA WHO; more data on household size 

	(Lee SH et al. 2010)

GOOD; C
	9351
	··
	··
	··
	M: 1.7
F: 2.5
	M: 5.4
F: 11.4
	M: 6.4
F: 20.2
	··
	··
	··
	··
	··
	40-69
M: 4.0
F: 9.1
	Men and women aged 40-69; recruited for the Korean Health and Genome Study in 2001 and followed for an average of almost 4 years for non-vertebral fractures after the age of 40; incidence per 1000; radial and tibial QUS

	(McClung 2017)

GOOD; R
	3906
	··
	Baseline, mild vertebral fracture
F: 23%

Vertebral/non-vertebral/hip/wrist 
F: 7.2/8.0/1.2/2.9%

	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Secondary report of trial data; Placebo population from denosumab therapy trials in 7808 healthy postmenopausal women with osteoporosis; % sustaining each type of fracture in 3 years follow-up

	(Kim HY et al. 2016)

GOOD; C
	718306
	··
	··
	M: 3.61
F: 12.09

Model 
Total/spine/hip/others
M: 3.61/1.82/0.63/1.30
F: 12.09/5.42/1.09/5.96

Validation 
Total/spine/hip/others
M: 3.72/1.91/0.61/1.32
F: 12.03/5.45/1.09/5.96
	··
	··
	Model 
Total/spine/hip/others
M:1.94/0.77/0.19/1.03
F: 6.50/1.66/0.18/4.75

Validation 
Total/spine/hip/others
M: 2.03/0.77/0.20/1.09
	Model 
Total/spine/hip/others
M: 4.11/2.11/0.60/1.51
F: 14.12/6.51/0.92/7.00

Validation 
Total/spine/hip/others
M: 4.28/2.25/0.65/1.49
F: 13.95/6.34/0.82/6.70
	Model 
Total/spine/hip/others
M: 8.67/5.02/2.29/1.87
F: 24.59/14.43/3.43/7.55

Validation 
Total/spine/hip/others
M: 8.74/5.39/1.96/1.76
F: 24.33/14.38/3.54/7.33
	Model 
Total/spine/hip/others
M: 13.34/7.85/3.72/1.96
F: 33.47/18.20/8.84/7.46

Validation 
Total/spine/hip/others
M: 13.98/8.46/3.90/2.41
F: 33.42/18.29/8.24/7.79
	··
	50-90
Raw count
M: 4889
F: 14951
T: 19840
	Per 1000 person-years; men and women aged 50-90 from national health check-up database, 2006-13; followed 7 years for osteoporotic fractures; split to modeling and validation cohorts

	(Kim J et al. 2016)

GOOD; L
	51050
	··
	··
	··
	··
	··
	··
	··
	··
	2011
T, raw count: 22326
	2011, 75+
T, raw count: 28724
	2011, 65+, raw count
M: 6428
F: 44622
T: 51050
	Men and women aged 65+ in national health claims database; osteoporotic fractures; 2007-2011; increased through 2010 then decreased in 2011; additional data on remaining years in paper

	(Lee YK et al. 2013)

GOOD; CS
	N/A
	2005-2008
M: 725
F: 2408
T: 1635
	··
	Residual lifetime osteoporotic/DR/hip fracture risk
M: 23.8/4.9/5.23%
F: 59.5/21.7/12.31%
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	All secondary data; incidence per 100,000 person-years

	(Yoon BH et al. 2013)

GOOD; CS
	Millions
	FN/InTr/SubTr
M: 16.5/16.9/1.6
F: 42.2/36.8/2.4
T: 29.3/26.8/2.0
	··
	··
	··
	··
	··
	··
	60+, hip/subTr
M: 260.0/7.2
F: 527.0/13.2

	··
	Entire population of Korea, 2010; incidence per 100,000; point graphs available by age ranges

	(Kang H-Y et al. 2009)

GOOD; L
	22247
	··
	··
	F: 15.4
	··
	··
	F: 0.9
	··
	··
	··
	··
	··
	··
	85+
F: 78.4
	··
	Women aged 50+ with incident hip fracture 2002-04 from national health claims database; incidence per 10000 population; separate supplement published with more data

	(Jeon et al. 2014)

GOOD; CS
	375
	··
	··
	F: 20.9%
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	SR history of fragility fracture; Women aged 50+ visiting a Busan health center for routine check-up; 2010-11; WHO DXA BMD 

	(Lim Y et al. 2016)

GOOD; CS
	5368
	··
	··
	··
	40-69
M: 1.7%
F: 3.6%
	70+
M: 1.9%
F: 4.3%
	··
	Men and women from the Chungju Metabolic Disease Cohort aged 40+ in rural areas; WHO DXA BMD, Asian reference, performed 2007-11; history of 1+ fracture in past 2 years

	(Kwon GD et al. 2016)

GOOD; R
	Millions 
	··
	··
	Distal radius fracture incidence per 100000
2008/2012 
M: 134.8/162.9
F: 566.1/744.3
T: 367.4/474.1 
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Patients aged 50+ 2008-12 with 1+ claims in national health claims database of radial fracture; fractures increased by 20.8% for men and 31.5% in women from 2008-12

	(Yoon HK et al. 2011)

GOOD; R
	Millions 
	··
	··
	2005/2008
M: 94.8/97.8
F: 191.9/207.0
	··
	··
	M: 23.8
F: 18.1
	··
	··
	··
	··
	80-100
M: 605.8
F: 1052.5
	··
	Per 100,000; patients aged 50+ with hip fracture in national medical claims database 2005-08; increase of 21% over 4 years of the study

	(Kang H et al. 2010)

GOOD; R
	9817
	··
	··
	M: 61.72
F: 146.38
T: 104.06
	··
	··
	M: 8.04
F: 5.41
T: 6.74
	M: 18.99
F: 19.30 T: 19.15
	M: 41.09
F: 43.89
T: 42.57
	M: 69.42
F: 92.55T: 82.23
	M: 125.71
F: 187.02
T: 162.84
	M: 211.42
F: 332.78
T: 289.81
	M: 357.55
F: 561.53
T: 496.70
	85+
M: 517.51
F: 741.23
T: 686.82
	··
	Per 100,000; patients aged 50+ with hip fracture in national medical claims database 2002-04

	(Ahn SK et al. 2014)

FAIR; C
	396
	··
	··
	··
	Per 100,000 person-years; SR; all site fragility fractures/wrists/ribs/vertebrae/hips and ankles 
F: 1924.2/860.8/354.5/177.2/126.6

	··
	··
	··
	··
	··
	··
	Women aged 40-69 from Goryeong county; followed 11 years starting 1999; self-reported fractures recorded in 2010

	(Kim SR et al. 2010)

FAIR; L
	820
	··
	··
	2002/2006
M: 71.3/70.1
F: 165.4/181.2

Overall
M: 66.1
F: 174.4
T: 128.0

[secondary] 2001
T: 133
	··
	··
	M: 18.9
F: 19.7
T: 19.3
	··
	··
	··
	··
	··
	··
	M: 960.4
F: 1112.1
T:  1095.4
	··
	Patients aged 50+ with hip fracture; 8 hospitals on Jeju Island, 2002-06; crude incidence per 100,000; overall incidence increased during the study period, especially in the 70+ age group in both genders

	(Kim SW, Lee, Cho 2012)

FAIR; CS
	337
	··
	··
	Total/spine/hip/non-vertebral
F: 19.9/2.4/0.3/18.2%
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Postmenopausal women aged 50+; self-reported fragility fracture history; areal BMD DXA; 2010-11

	(Choi HS et al. 2016)

FAIR; R
	N/A
	··
	··
	Residual lifetime probability of osteoporotic fracture
M: 23.8%
F: 59.5%
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Secondary data only

	(Yoo JH et al. 2015)

GOOD; R
	N/A
	2005
Hip
M: 113
F: 148
T: 133

Hip
M: 37
F: 31
T: 33

2008, spine/DR/hip/humerus
T: 969/422/157/81
	··
	2002, hip
M: 70.9
F: 167.9
T: 126.6

2011, hip
M: 89.4
F: 261.9
T: 183.7

2005, all 
T, raw: 189856

2008, all
T, raw: 210592
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	All secondary data; position statement; per 100,000; increasing trend of osteoporotic fractures

	(Kim JW et al. 2014)

GOOD; CS
	2866
	··
	··
	Fracture history
M: 15.7%
F: 13.9%
T: 14.7%

[secondary], average lifetime risk
M: 23.8%
F: 59.5%
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Men aged 50+ and postmenopausal women; WHO BMD DXA; 2010 KNHANES

	(Kim JY et al. 2016)

FAIR; I
	404
	··
	··
	··
	··
	··
	··
	··
	··
	Subsequent fractures 
Group 1:12.9%
Group 2: 9.5%
	··
	2011 (Group 1) and 2012 (Group 2); men aged 70+, women aged 65+ with recent osteoporotic hip or spine fractures visiting an orthopedic outpatient clinic; WHO DXA BMD

	(Lee SH, Cho et al. 2016)

FAIR; C
	1023
	··
	F: 182.9 per 10,000 person-years

In n=117 untreated 
F, any/vert/non-vert: 11.1/ 9.4/2.6%
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Postmenopausal women at a health center in Seoul who took part in prior genome studies; followed average of 6 years for incident fracture; WHO DXA BMD

	(Park SB et al. 2016)

GOOD; L
	Millions
	Prevalence
2008
M: 103
F: 881
T: 492

2011
M: 106
F: 855
T: 480

2012
M: 106
F: 858
T: 481

Incidence, 2011
M: 73
F: 421
T: 247
2012
M: 70
F: 395
T: 232
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Entire population; prevalence/incidence of osteoporotic vertebral fractures per 100,000; 2008-12; health claims databases covering entire population; additional info by insurance type and interim years available

	(Kim KC et al. 2010)

FAIR; L
	907
	··
	··
	··
	··
	··
	··
	··
	Prevalence/history of vertebral fracture
F: 21%
	··
	··
	··
	··
	Healthy women aged 60-79; postmenopausal and community-dwelling, seen for health assessments; BMD DXA

	(Kim TI et al. 2016)

GOOD; CS
	Millions
	··
	··
	Incidence per 100,000
All
M: 963
F: 2970

Raw count, 2010
T, hip: 48351
T, spine: 141208
T, humerus: 11609
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Patients aged 50+ with proximal humeral fracture in 2010, per national insurance claim database

	(Kim K-J et al. 2015)

FAIR; S
	3452
	T: 36%

Spine
T: 22.9%
T, hip: 15.7%
T, wrist: 11.1%
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Koreans in the 2010 Korean Community Health Survey being treated for osteoporosis, self-reported; history of fractures

	(Kim SR et al. 2014)

GOOD; L
	Hundreds of thousands
	··
	··
	2008
M: 65.7
F: 193.3
T: 136.6

2011
M: 89.4
F: 261.9
T: 183.7
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Crude incidence rate per 100,000 of hip fractures in adults 50+ in Jeju, 2008-2011; increase in crude rates

	(Lee JS et al. 2014)

FAIR; CS
	162
	1+ vertebral fracture
T: 53.1%

[secondary], Prevalence vertebral fractures
M: 8.8%
F: 12.6%
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Consecutive patients with osteoporosis from orthopedic clinics

	(Park C et al. 2011)

GOOD; L
	Millions
	··
	··
	Crude, any
M: 725
F: 2408
T: 1635

2008
Age-adjusted, any/hip/spine/DR/Hum
M:719/94/424/160/47
F: 2360/199/1419/653/109
T: 1597/151/956/425/80

Residual lifetime risk, Any/Hip/DR
M: 23.8/5.2/4.9%
F: 59.5/12.3/21.7%

2008 Spine/DR/Hip/Hum
T: 969/422/157/81
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	2005-08 data from national health insurance database; patients aged 50+; major osteoporotic fracture incidence and lifetime risk; per 100,000 person-years; age-adjusted rates fairly stable 2005-2008 with temporary rise in 2006-07

	(Ha et al. 2015)

GOOD; C
	2055
	··
	··
	2002, crude
M: 70.9
F: 167.9
T: 126.6

2011, crude
M: 89.4
F: 261.9
T: 183.7

2002 standardized
M: 71.2
F: 129
T: 102.8

2011, standardized
M: 86.7
F: 197.9
T: 146.2
	··
	··
	M: 23.8
F: 18.1
	··
	··
	··
	··
	··
	85+
M: 605.8
F: 1052.5
	··
	Fragility hip fracture patients aged 50+ from 8 Jeju Island hospitals 2002-11; for incidence per 100000; annual growth rate of 4.3% (5.3% in women, 2.2% in men); additional data available

	(Mithal A et al. 2009)

N/A; G
	N/A
	2001, hip
T, raw: 26227

2004, hip
T, raw: 27673
	··
	2001, hip per 100000
F: 250.9 
M: 162.8
T, raw: 20830

2004, hip per 100000
M: 152.4
F: 262.8 
T, raw: 23307

	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	All secondary data; review paper; gray literature

	(Kanis et al. 2012)

GOOD; R
	N/A
	2001-04
M: 176
F: 268
T: 224

	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	All secondary data; summary paper; world age-standardized hip fracture rates per 100,000

	(Cheung CL et al. 2018)

GOOD; R
	N/A
	··
	··
	··
	··
	··
	M: 8.0
F: 5.4
	M: 19.0
F: 19.3
	M: 41.1
F: 43.9
	M: 69.4
F: 92.6
	M: 125.7
F: 187.0
	M: 211.4
F: 332.8
	80+
M: 405.2
F: 629.9
	··
	All secondary data; summary paper; hip fractures per 100000 person-years; national or large database studies of ages 50+; 2002-04

	(Odén et al. 2013)

GOOD; R
	N/A
	··
	··
	M: 10761
F: 21003
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	All secondary data; summary paper; total annual hip fractures in ages 50+; 2010

	(Zhu Y et al. 2015)

GOOD; R
	N/A
	··
	··
	··
	··
	··
	··
	··
	··
	>65, 2013
T: 4.3% in 4 years
	··
	All secondary data; literature review; accumulative incidence rate of second hip fracture during cohort study periods

	(Dhanwal et al. 2011)

GOOD; R
	N/A
	··
	··
	2001
M: 162.8
F: 250.9

2004
M: 137.5
F: 262.8
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	All secondary data; literature review on hip fracture; all rates per 100,000

	(Sattui, Saag 2014)

GOOD; R
	N/A
	··
	··
	V, 2012, 2-year follow-up
T: 1%
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	All secondary data on cumulative fracture incidence (%) during follow-up in multiple countries

	(Cheng S et al. 2011)

GOOD; R
	N/A
	··
	··
	2004
M: 18.35
F: 24.39
T: 22.00

2001
M: 13.17
F: 13.00
T: 13.16
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	All secondary data; review paper on osteoporotic hip fractures; age-standardized rates; ages 50+; per 10,000

	(Cheung EYN et al. 2016)

FAIR; R
	N/A
	··
	··
	··
	··
	··
	M: 2.38
F: 1.81
	··
	··
	··
	··
	80-100
M: 60.58
F: 105.25
	··
	Incidence of annual age-specific hip fracture per 10,000; All secondary data; review paper; 2005-08

	(Chang WP et al. 2014)

FAIR; R
	N/A
	··
	··
	··
	··
	··
	··
	··
	··
	65+, SR, history of non-traumatic fracture since age 50
M: 5.1%
	··
	All secondary data comparing male osteoporosis and fracture data for races and ethnicities from large studies; data from two Korean studies combined

	(Ballane et al. 2017)

GOOD; R
	N/A
	2005
M: 526
F: 1596

2008
M: 544
F: 1575
	··
	··
	40-79, 2006-07
M: 11.9%
F: 14.8%
	··
	··
	··
	··
	All secondary data; systematic review; prevalence of vertebral fracture (%); incidence of vertebral fractures in men and women age-standardized to 2015 populations, per 100,000

	(Bow et al. 2012)

GOOD; R
	N/A
	1991
F: 44
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	All secondary data; summary of FRAX official positions; age-standardized hip fracture rates per 100,000

	(Cauley JA et al. 2011)

GOOD; R
	N/A
	··
	··
	1991
T: 34

2004
M: 57-1331
F: 37-1751
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Secondary data only for overall fracture rate; per 100,000

	(Shin MH et al. 2013)

GOOD; R
	3891
	··
	··
	··
	··
	··
	··
	··
	··
	65+, history of non-traumatic fracture, SR
M: 5.1%
	··
	Men aged 65+ from multiple studies in different global regions; BMD using Hologic QDR or Lunar Prodigy; 2 Korean studies combined


Abbreviations:
BMD – Bone mineral density; C – Cohort; CS – Cross-sectional; DR – Distal radius; DXA/DEXA – Dual-energy x-ray absorptiometry; F – Female; FN – Femoral Neck/Hip; FRAX – Fracture risk assessment tool; G – Gray literature; H – Humerus; I - Intervention trial; InTr – Intertrochanteric; KNHANES – Korea National Health and Nutrition Examination Survey; L – Longitudinal; M – Male; N – Number; N/A – Not applicable; QDR – Quantitative digital radiography; QUS – Quantitative ultrasound; R – Review; S – Survey; SR – Self-reported/self-report; SubTr – Subtrochanteric; T – Total; V – Vertebrae/Spine; WHO – World Health Organization



Singapore
Table 7. Singapore: Study characteristics and results for fracture incidence
	Osteoporosis-Related Fracture Incidence: Singapore

	Paper and Study Quality (GOOD, FAIR, POOR, N/A); Study Design Code
	Total N
	All adults
	Post-menopausal
	Ages 50+
	40-49
	50-59
	60-69
	70-79
	80-89
	90+
	Other
	NOTES

	
	
	
	
	
	40-44
	45-49
	50-54
	55-59
	60-64
	65-69
	70-74
	75-79
	80-84
	85-89
	
	
	

	(Cheen, Kong, Zhang, Tee, Chandran 2012)

GOOD; L
	798
	12-month fracture history among bisphosphonate patients
47.1
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Patients from Singapore General Hospital who were prescribed oral bisphosphonates 2007-2008

	(Dai, Wang, Ang, Yuan, Koh 2016)

GOOD; C
	63,257
	··
	··
	··
	··
	Aged 45-74, hip fractures in 9.9 years follow-up
T: 2.6%

Raw count:
T: 1630
	··
	··
	··
	··
	··
	Chinese men and women without prior hip fracture, in the Singapore Chinese Health Study; recruited 1993-1998 and matched from 1994-1999 and 2000-2005; hip fractures verified by medical records

	(Dai et al. 2018)

GOOD; C
	63,257
	··
	··
	··
	··
	Aged 45-74, raw count hip fractures in 16.7 years follow-up
T: 2502

Age-standardized hip fracture rate
M: 157
F: 294
	··
	··
	··
	··
	··
	Per 100,000 person-years; Chinese men and women without prior hip fracture, in the Singapore Chinese Health Study recruited 1993-1998

	(Koh W et al. 2010)

GOOD; C
	63,257
	··
	··
	··
	··
	Aged 45-74, raw count hip fractures in 12.2 years follow-up
M: 342
F: 871
T: 1213

	··
	··
	··
	··
	··
	Chinese men and women without prior hip fracture, in the Singapore Chinese Health Study aged 45-74, recruited 1993-1998

	(Dai et al. 2013)

GOOD; C
	63,257
	··
	··
	··
	··
	Aged 45-74, raw count hip fractures in 13.8 years follow-up
T: 1630

Hip fracture rate [%]
M: 123 [1.6]
F: 234 [3.3]
	··
	··
	··
	··
	··
	Per 100,000 person-years; Chinese men and women without prior hip fracture, in the Singapore Chinese Health Study aged 45-74, recruited 1993-1998

	(Koh WP et al. 2009)

GOOD; C
	63,257
	··
	··
	··
	··
	Aged 45-74, raw count hip fractures through 2006
M: 276
F: 692
T: 968

Hip fracture rate:
M: 96.1
F: 181.6
	··
	··
	··
	··
	··
	Per 100,000 person-years; Chinese men and women without prior hip fracture, in the Singapore Chinese Health Study aged 45-74, recruited 1993-1998

	(Daruwalla et al. 2016)

GOOD; R
	572
	··
	··
	··
	··
	··
	··
	··
	60+ history of distal radius fracture in past 10 years
5%

Of these, 99.1% were low-impact fractures
	··
	Patients aged 60 years or above with a hip fracture (intertrochanteric or neck of femur) from 2010-2012 at any hospital or polyclinic in Singapore

	(Dai 2015)

GOOD; CS
	63,257
	··
	··
	··
	··
	Aged 45-74, hip fracture incidence rate in 1996
M: ~150
F: ~435
	··
	··
	··
	··
	··
	Dissertation; full publications also contained in this table;
Chinese men and women without prior hip fracture, in the Singapore Chinese Health Study, aged 45-74, recruited 1993-1998

	(Chandran et al. 2011)

FAIR; C
	193
	Prevalent fragility fracture
36%
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Patients (75.6% women) referred to the Osteoporosis and Bone Metabolism Unit at the largest hospital in Singapore 2007-09 for evaluation of low BMD; BMD DXA

	(Kua et al. 2016)

FAIR; C
	N/A
	Hip fracture
M: 152
F: 402
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	[Secondary data only]
Per 100,000

	(Huiting et al. 2012)

FAIR; R
	N/A
	··
	··
	[secondary]
Hip fractures
F: 403

1997-98
M: 164
F: 442

	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Secondary only; per 100,000 population

	(Mithal A et al. 2009)

N/A; G
	N/A
	··
	··
	Hip
F: 450 per 100000

1998, hip
T, raw: 1300

2050 projection, hip
T, raw: 9000
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	All secondary data; review paper

	(Kanis et al. 2012)

GOOD; R
	N/A
	2007-09
M: 156
F: 331
T: 248

	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	All secondary data; summary paper; world age-standardized hip fracture rates per 100,000

	(Cheung CL et al. 2018)

GOOD; R
	N/A
	··
	··
	··
	··
	··
	M: 22.0
F: 14.1
	M: 34.5
F: 34.0
	M: 48.6
F: 81.1
	M: 98.6
F: 195.0
	M: 210.0
F: 408.0
	M: 611.0
F: 1369.0
	80+
M: 611.0
F: 1369.0
	··
	All secondary data; summary paper; hip fractures per 100000 person-years; national or large database studies of ages 50+; 1997-98

	(Mohd-Tahir, Li 2017)

GOOD; R
	N/A
	Hip per 100000
T: 19
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	All secondary data; systematic review

	(Dhanwal et al. 2011); (Dhanwal et al. 2010)

GOOD; R
	N/A
	1991-98
M: 152
F: 402
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	All secondary data; literature review on hip fracture; all rates per 100,000

	(Cheng S et al. 2011)

GOOD; R
	N/A
	··
	··
	1991-98
M: 15.57
M: 6.60
F: 30.63
F: 19.87
T: 24.21
T: 14.13

1997-98
M: 14.28
F: 28.77
T: 22.78

1998
M: 14.72
F: 28.40
T: 22.77
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	All secondary data; review paper on osteoporotic hip fractures; age-standardized rates; ages 50+; per 10,000

	(Bow et al. 2012)

GOOD; R
	N/A
	··
	··
	··
	··
	··
	··
	··
	··
	··
	F: 432
	F: 896
	··
	··
	··
	··
	All secondary data; summary of FRAX official positions; point estimates hip fracture rates per 100,000


Abbreviations:
BMD – Bone mineral density; C – Cohort; CS – Cross-sectional; DXA/DEXA – Dual-energy x-ray absorptiometry; F – Female; FRAX – Fracture risk assessment tool; G – Gray literature; L – Longitudinal; M – Male; N – Number; N/A – Not applicable; R – Review; T – Total




Taiwan
Table 8. Taiwan: Study characteristics and results for fracture incidence
	Osteoporosis-Related Fracture Incidence: Taiwan

	Paper and Study Quality (GOOD, FAIR, POOR, N/A); Study Design Code
	Total N
	All adults
	Post-menopausal
	Ages 50+
	40-49
	50-59
	60-69
	70-79
	80-89
	90+
	Other
	NOTES

	
	
	
	
	
	40-44
	45-49
	50-54
	55-59
	60-64
	65-69
	70-74
	75-79
	80-84
	85-89
	
	
	

	(Chan D-C et al. 2013)

GOOD; R
	Thousands+
	2010, hip
M: 47.8
F: 50.4

2015, hip
M: 45.39
F: 59.64

2010, Cervical/Tr
T: 26.14/22.92

2015, Cervical/Tr
F: 27.09/25.40
	··
	··
	··
	··
	··
	··
	··
	Crude hip 1999/2010
T: 385/297

 
	Crude hip 1999/2010
T: 1562/1282

Age-Stand. hip 1999/2010
T: 2740/1282
	65+ Age-Stand. hip 1999/2010
T: 1050/729
 [secondary]
Hip fracture 
T: 299
	Per 100,000; 1999-2010; public data on hip fractures in patients aged 65+; rates age-standardized to 2010 Taiwan age structure; count totals increase in oldest group only; rate decreasing but total costs going up (more medication use, growing older population)

	(Liao W et al. 2015)

GOOD; C
	15184
	Among osteoporotics no BPPV
T: 38.12

Non-osteoporotics, no BPPV
T: 18.68
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Per 1000 patient-years; Patients aged 20+ with new benign paroxysmal positional vertigo (BPPV, extra n=3796, not covered here), 2000-06; diagnoses and data from national database with 1 million randomly selected participants from entire population

	(Wang WJ et al. 2017)

POOR; Mp
	671
	··
	··
	··
	··
	··
	··
	55-75 History of low-impact fracture, SR
T: 3.3%
	75+ History of low-impact fracture, SR
T: 3.9%
	55+
History of low-impact fracture, SR
M: 3.6%
F: 0.6%
	Randomly selected from 3680 health check-up patients aged 55+ in 2010; 671 randomly selected for questionnaire; 91 further randomly selected for BMD DXA

	(Lin YC, Pan 2011)

GOOD; CS
	N/A
	5-year incidence 1996-2000
M: 225
F: 505
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Per 100000
Secondary data only

	(Hsieh, Yeh, Cheng, Chen 2017)

N/A; P
	460,119
	15-year follow-up:
Fractures in TCM users
T: 8514/97156=8.8%

Fractures in non-TCM
T: 18769/153543=12.2%
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Newly diagnosed osteoporosis patients aged 20-70 years who received treatment between 1998 and 2010

	(Wu CH, Tung WC et al. 2016)

GOOD; C
	23180
	··
	··
	··
	40-59 hip fracture
M, ED: 0.91
M, non-ED: 0.23
	60+ hip fracture
M, ED: 3.50
M, non-ED: 0.91
	40+
Hip fracture
M, ED: 2.03
M, non-ED: 0.50

40+ Baseline hip fracture
M, ED: 1.27%
M, non-ED: 0.75%
	Per 1000 person-years;
male patients aged ≥ 40 years who had been diagnosed with psychogenic erectile dysfunction; from national database, with non-ED matched controls; 1996-2010; unclear if baseline was prevalence or history

	(Lee SH, Chen et al. 2016)

GOOD; C
	95484
	··
	··
	Raw count of second hip fractures
M: 1363
F: 2739

Incidence of second hip fracture:
M: 174
F: 206 
	··
	··
	Cumulative in 6 years
M: 3.5%
F: 4%
	Cumulative in 6 years
M: 5.8%
F: 7.4%
	Cumulative in 6 years
M: 7%
F: 8.5%
	Cumulative in 6 years
M: 6.3%
F: 8%
	Cumulative in 6 years
M: 4.8%
F: 6.3%
	Cumulative incidence of second hip fracture in 1 year
M: 1.8%
F: 2.2%

Cumulative in 6 years
M: 6.2%
F: 8%
	Per 10,000 person-years;
Patients older than 50 years with hip fractures from 2006 to 2011; extracted from national health database; followed for subsequent hip fractures

	(Liao C et al. 2014)

GOOD; C
	97413
	20+
Among diabetics
M: 17.9
F: 30.3
T:  24.2
Among non-diabetics:
M: 14.3
F: 19.9
T: 17.1
	··
	··
	Among diabetics
T: 16.8

Among non-diabetics:
T: 10.6
	Among diabetics
T: 22.7

Among non-diabetics:
T: 15.1
	Among diabetics
T: 26.8

Among non-diabetics:
T: 18.4
	Among diabetics
T: 36.4

Among non-diabetics:
T: 30.2
	20-39
Among diabetics
T: 13.3

Among non-diabetics:
T: 8.9
	Per 1000 person-years; Patients aged 20+ from national database with and without diabetes 2000-03; fractures (not specified as fragility) 2000-08 and repair surgeries 2004-10

	(Lin C-H et al. 2013)

FAIR; CS
	1050
	··
	F, fragility fracture: 9.7%
	··
	··
	F, fragility fracture: 4.4%

	F, fragility fracture: 8.7%
	F, fragility fracture: 9.6%
	75+
F, fragility fracture: 13.7%
	··
	Prevalent fragility fractures among postmenopausal women receiving morning health exams at public health centers in western Chiayi County; 2008-2009

	(Lin CH et al. 2016)

FAIR; S
	953
	··
	F: 25/953=2.62% 
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Postmenopausal women at morning health exams at public health centers in West Chiayi County who responded to follow-up interviews about falls/fragility fractures; 2008-2011

	(Chen IJ et al. 2014)

GOOD; C
	141397
	Raw count 2010
T: 18338

Raw count projection 2035
T: 50,421
	··
	M: 211
F: 317

2011 age-standardized
M: 199
F: 299

2004 age-standardized
M: 229
F: 350
	··
	··
	M: 22
F: 30
	··
	··
	··
	··
	··
	··
	··
	M: 1716
F: 2516
	··
	Hip fracture incidence annually, per 100,000 person-years, 2004-11; used for projection through 2035; age-standardized incidence decreased 13.4% for women and 12.2% for men; data obtained from national health database

	(Chen FP et al. 2017)

GOOD; C
	161934
	··
	··
	2001
M: 237.9
F: 432
2002
M:230.3
F: 441.5
2003
M: 233.5
F: 434.5
2004
M: 238.5
F:439.2
2005
M: 233.8
F: 432.3
2006
M: 220.1
F: 398.9
2007
M: 211.7
F: 399.2
2008
M: 217.2
F: 406.9
2009
M: 216
F: 394.2
2010
M: 211
F: 374.8
2011
M: 210.5
F: 375.8
2012
M: 201.6
F: 358.2
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Per 100,000 person-years, age-standardized;
Hip fracture incidence based on national health database for people 50+ from 2001-11 with follow-up to 2013; incidence increased 2001-05 and decreased after (declared national health priority in 2005); raw number increased 39% from 2001-2012

	(Chen FP et al. 2018)

GOOD; CS
	Millions
	··
	··
	2001
Raw T: 13021
T: 277

2005
T: 281

2006
T: 262

2011
Raw T: 17236
T: 247
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	Incidence per 100,000 of diagnosed osteoporosis and incident hip fractures; from national health database 2001-11 among patients aged 50+

	(Mithal A et al. 2009)

N/A; G
	N/A
	2020 projection, hip
T, raw: 29453

2050 project, hip
T, raw: 58896
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	All secondary data; review paper; gray literature

	(Kanis et al. 2012)

GOOD; R
	N/A
	2002
M: 196
F: 392
T: 299

	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	All secondary data; summary paper; world age-standardized hip fracture rates per 100,000

	(Cheung CL et al. 2018)

GOOD; R
	N/A
	··
	··
	··
	··
	··
	1996-2000
M: 36.0
F: 22.0

2013
M: 182.0
F: 167.0
	1996-2000
M: 50.0
F: 45.0

2013
M: 182.0
F: 167.0
	1996-2000
M: 87.0
F: 93.0

2013
M: 324.0
F: 428.0
	1996-2000
M: 149.0
F: 215.0

2013
M: 324.0
F: 428.0
	1996-2000
M: 284.0
F: 459.0

2013
M: 838.0
F: 1553.0
	1996-2000
M: 542.0
F: 934.0

2013
M: 838.0
F: 1553.0
	80+, 1996-2000
M: 1141.7
F: 1965.5

2013
M: 2675.0
F: 4870.0
	··
	All secondary data; summary paper; hip fractures per 100000 person-years; national or large database studies of ages 50+

	(Dhanwal et al. 2011)

GOOD; R
	N/A
	M: 233.4
F: 496.8
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	All secondary data; literature review on hip fracture; all rates per 100,000

	(Kwan et al. 2011)

GOOD; R
	N/A
	··
	··
	··
	··
	··
	··
	··
	··
	65+, fractures among elderly who fell
T: 7.7%
T: 4.8%
T: 5.9%
	··
	All secondary data on falls in elderly Taiwanese adults

	(Cauley JA et al. 2014)

GOOD; R
	N/A
	V, prevalence
T: 25%
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	All secondary data; review of osteoporotic fractures in numerous countries; bar graph with no point data

	(Cheng S et al. 2011)

GOOD; R
	N/A
	··
	··
	1996
M: 18.62
F: 32.74
T: 26.99
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	··
	All secondary data; review paper on osteoporotic hip fractures; age-standardized rates; ages 50+; per 10,000

	(Cheung EYN et al. 2016)

FAIR; R
	N/A
	··
	··
	··
	··
	··
	··
	··
	··
	··
	M: 36.23
F: 51.13
	M: 59.2
F: 99.1
	M: 93.83
F: 178.37
	85+
M: 153.03
F: 274.55
	··
	Incidence of annual age-specific hip fracture per 10,000; All secondary data; review paper; 2002

	(Ballane et al. 2017)

GOOD; R
	N/A
	··
	··
	··
	··
	··
	··
	··
	··
	65+, 1993
M: 11.2%
F: 18.5%
	··
	All secondary data; systematic review; prevalence of vertebral fracture

	(Bow et al. 2012)

GOOD; R
	N/A
	1996-2000
F: 499.8
	··
	··
	··
	··
	··
	··
	··
	··
	F: 459
	F: 934
	··
	··
	··
	··
	All secondary data; summary of FRAX official positions; age-standardized hip fracture rates per 100,000


Abbreviations:
BMD – Bone mineral density; BPPV – Benign paroxysmal positional vertigo; C – Cohort; CS – Cross-sectional; ED – Erectile dysfunction; DXA/DEXA – Dual-energy x-ray absorptiometry; F – Female; FRAX – Fracture risk assessment tool; G – Gray literature; M – Male; Mp – Multiple; N – Number; N/A – Not applicable; P – Poster; R – Review; S – Survey; SR – Self-reported/self-report; T – Total; TCM – Traditional Chinese medicine; Tr – Trochanter; V – Vertebrae/Spine
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