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άώΧϐ DƛǾŜƴ ǘƘŀǘ ƻǎǘŜƻǇƻǊƻǎƛǎ in men remains an 

underdiagnosed and undertreated disorder, 

increasing public awareness of this important cause 

of morbidity and mortality in men is key to ensure 

that as men age, they are spared the consequences 

of this disabling but now eminently preventable and 

treatable disease.έ 

S. Khosla, 2010 

Khosla S. J Clin Endocrinol Metab 2010;95:3-10. 



Åʁˋˍʶˇˉˈˊ˖ˋʹΥ ˄ˈˋˇˌ ˉˇˎ ˔ʰˊʰˁˍʹˊʾʸʶˍʰʽ ʰˉˈ ʶ˂ʰˍˍ˖-
˃ʷ˄ʹ ˉˇʽˈˍʹˍʰ ˇˋˍˇˏΣ ˉˇˎ ˃ˉˇˊʶʾ ˄ʰ ˉˊˇˋʲʱ˂˂ʶʽ ʱ˄ʵˊʶˌ 
ˁʰʽ ʴˎ˄ʰʾˁʶˌΦ ɶ ˁˏˊʽʰ ˁ˂ʽ˄ʽˁʺ ʶˁʵʺ˂˖ˋʹ ʶʾ˄ʰʽ ˍʰ 
ˁʰˍʱʴ˃ʰˍʰ1  

Åɼʰˍʱʴ˃ʰˍʰ ʅʅ ˁʰʽ ʽˋ˔ʾˇˎ ʶʾ˄ʰʽ ˇʽ ʵˏˇ ˁˎˊʽˈˍʶˊˇʽ ˍˏˉˇʽ 
ˇˋˍʶˇˉˇˊ˖ˍʽˁ˗˄ ˁʰˍʰʴ˃ʱˍ˖˄Υˋʹ˃ʰ˄ˍʽˁˈˌ ˉˈ˄ˇˌΣ 
ʰ˄ʽˁʰ˄ˈˍʹˍʰΣ ˄ˇˋʹˊˈˍʹˍʰ ˁʰʽ ʻ˄ʹˍˈˍʹˍʰ1 

Åмκр ʱ˄ʵˊʶˌ Ҕрл ʶˍ˗˄ ʻʰ ˉʱʻʶʽ ʁʃ ˁʱˍʰʴ˃ʰ ˋʶ ˁʱˉˇʽʰ 
ˋˍʽʴ˃ʺ ˍʹˌ ʸ˖ʺˌ ˍˇˎ1,2 

Åʆˇ мκо ˍ˖˄ ˁʰˍʰʴ˃ʱˍ˖˄ ˍˇˎ ʽˋ˔ʾˇˎ ʰ˒ˇˊʱ ʱ˄ʵˊʶˌ3 

 

 
A key unresolved issue in the management of  

male osteoporosis is increasing public awareness2 

1. Ström O, et al. Arch Osteoporos 2011;6:59-155.  2. Khosla S. J Clin Endocrinol Metab 2010;95:3-10.  
3. Herrera A, et al. World J Orthop 2012;3:223-234. 



ɮɿɲʄɹɼɶ ʁʅʆɳʁʃʁʄʍʅɶ: ʇʃʁɸɳʄɮʃɳʇɳʆɮɹ! 

¶ɯ˄ʵˊʶˌ ʰˋʻʶ˄ʶʾˌ ˃ʶ ʁʃ ʶʾ˄ʰʽ ˂ʽʴˈˍʶˊˇ ˉʽʻʰ˄ˈ ˄ʰ 
˂ʱʲˇˎ˄ ʵʽʱʴ˄˖ˋʹ ʺ ʰʴ˖ʴʺ ʴʽʰ ʁʃ ˃ʶˍʱ ʰˉˈ ˁʱˍʰʴ˃ʰ 
ˋʶ ˋ˔ʷˋʹ ˃ʶ ʴˎ˄ʰʾˁʶˌ1  

-ɽʽʴˈˍʶˊˇʽ ʱ˄ʵˊʶˌ ˉʰˊʰˉʷ˃ˉˇ˄ˍʰʽ ʴʽʰ ʻʶˊʰˉʶʾʰ1 

-ʁʽ ʱ˄ʵˊʶˌ ˉˇˎ ˉʰˊʰˉʷ˃ˉˇ˄ˍʰʽ ʷ˔ˇˎ˄ ˉʽˇ ˋˇʲʰˊʺ ʁʃ1 

-ʁʽ ʱ˄ʵˊʶˌ ˂ʽʴˈˍʶˊˇ ˉʽʻʰ˄ˈ ˄ʰ ˎˉˇʲ˂ʹʻˇˏ˄ ˋʶ ɾʁʃ1 

Åɾʽʰ ʶʻ˄ʽˁʺ ˃ʶ˂ʷˍʹ ˋˍʹ ʅˇˎʹʵʾʰ ʲˊʺˁʶ ˈˍʽ ʹ ʰ˄ʰ˂ˇʴʾʰ 
ˍ˖˄ ʴˎ˄ʰʽˁ˗˄ ˉˇˎ ˉʰʾˊ˄ˇˎ˄ ʰ˄ˍʽʁʃ ʰʴ˖ʴʺ ʶʾ˄ʰʽ р 
˒ˇˊʷˌ ˃ʶʴʰ˂ˏˍʶˊʹ ʰˉˈ ˍʹ˄ ʰ˄ˍʾˋˍˇʽ˔ʹ ˍ˖˄ ʰ˄ʵˊ˗˄ ˉˇˎ 
ʻʰ ʷˉˊʶˉʶ ˄ʰ ˂ʰ˃ʲʱ˄ˇˎ˄ ʰʴ˖ʴʺ2  

1. Curtis JR, et al. J Bone Miner Res 2009:24;3-7. 2. Johnell K, Fastbom J. Arch Osteoporos 2009:4;17-23. 



ɮɿɲʄɹɼɶ ʁʅʆɳʁʃʁʄʍʅɶ: ʇʃʁɸɳʄɮʃɳʇɳʆɮɹ! 

Åʅˍʹ˄ ɳˎˊ˗ˉʹΣ оΦс ʶˁΦ ʱ˄ʵˊʶˌ Ҕрл ʶˍ˗˄ 
ˎˉˇ˂ˇʴʾʸʶˍʰʽ ˈˍʽ ʷ˔ˇˎ˄ ʁʃΦ 

Å ʅ˔ʶʵˈ˄ тл҈ ʰˉˈ ʰˎˍˇˏˌ ʵʶ˄ ˂ʰ˃ʲʱ˄ˇˎ˄ ʰʴ˖ʴʺ 

Ström O, et al. Arch Osteoporos 2011;6:59-155.  



ʁɹ ɮɿɲʄɳʅ ʃʁʇ ɲɳɿ ɽɮɾɰɮɿʁʇɿ ɮɱʍɱɶ 
ɳʋʁʇɿ ɾɳɱɮɽʇʆɳʄʁ ɼɹɿɲʇɿʁ ɼɮʆɮɱɾɮʆʁʅ 
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Treated men have a longer mean 

time to fracture 

Treated men have a lower incidence 

of fracture 

n = 15ô848 per group 

Tomic K, et al, Arthritis Rheum 2012;64 (Suppl 10):922. 



ɶ ɳʃɹɱɿʍʅɶ ʆɶʅ ɮɿɲʄɹɼɶʅ ʁʃ ɮʇʀɮɿɳɹ 

A PubMed search¶ for papers on 
male osteoporosis revealed a total 

of 5ô810 hits* 

1984 2014 1989 1994 1999 2004 2009 

253 
106 

548 

1ô136 

1ô605 

2ô177* 

*Up to 26 May 2014 

Number of papers indexed on PubMed per time period 

¶Search string (((((((((low BMD[Title/Abstract]) OR low bone density[Title/Abstract]) OR low bone mineral density[Title/Abstract]) OR low 

bone mass[Title/Abstract])) OR ((osteoporo*[Title/Abstract]) OR osteoporosis[MeSH Terms]))) AND men[Title/Abstract])) OR male 

osteoporosis[Title/Abstract] 

 



Åс҈ ˍ˖˄ ʰ˄ʵˊ˗˄ ˃ʶˍʰ˅ˏ рл ˁʰʽ уп 
ʶˍ˗˄ ˍʰ˅ʽ˄ˇ˃ˇˏ˄ˍʰʽ ˖ˌ ʁʃ 
ʰˋʻʶ˄ʶʾˌ1 

Å (>3 ʁ ˁΦʱ˄ʵˊʶˌ ˋˍʹ˄ EU5) 

Åʃˊˇˇˉˍʽˁʺ ʰˏ˅ʹˋʹˌ ˍ˖˄ 
ˁ˂ʽ˄ʽˁ˗˄ ˋˉˇ˄ʵˎ˂ʽˁ˗˄ 
ˁʰˍʰʴ˃ʱˍ˖˄ ˋˍˇˎˌ ʱ˄ʵˊʶˌ 
˃ʶˍʰ˅ˏ нлмл ˁʰʽ нлнр2 

ÅFrance: 38% 

ÅGermany: 33% 

ÅItaly: 36% 

ÅSpain: 48% 

ÅUnited Kingdom: 32% 

ÅSweden: 34% 
 

ɳʃɹɲɶɾɹʁɽʁɱɹɮ 
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Men with a history of fracture¶  

in EU5+ countries1  

1. Ström O, et al. Arch Osteoporos 2011;6:59-155 2.  Svedbom A, et al. Arch Osteoporos 2013;8:137. 



 



 



  



ɮʇʀɶɾɳɿʁʅ ɼɹɿɲʇɿʁʅ ɳʃɮɼʁɽʁʇɸʁʇ 
ɼɮʆɮɱɾɮʆʁʅ 
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Men initial fracture Men subsequent fracture 
Women initial fracture Women subsequent fracture 

ÅɆŰɞɡɠ ɎɜŭɟŮɠ, ɞ əɑɜŭɡɜɞɠ 

ŮˊŬəɧɚɞɡɗɞɡ əŬŰɎɔɛŬŰɞɠ 

ŬɡɝɎɜŮɘ 3-4 űɞɟɏɠ ɛŮŰɎ Űɞ 

ˊɟɩŰɞ əɎŰŬɔɛŬ 

Åȷɜ əŬɘ ɞ əɑɜŭɡɜɞɠ ˊɟɩŰɞɡ 

əŬŰɎɔɛŬŰɞɠ, ŮɑɜŬɘ 

ɢŬɛɖɚɧŰŮɟɞɠ ůŰɞɡɠ  

ɎɜŭɟŮɠ, ɞ əɑɜŭɡɜɞɠ  

ŮˊŬəɧɚɞɡɗɞɡ əŬŰɎɔɛŬŰɞɠ 

ŮɑɜŬɘ ŬɜɎɚɞɔɞɠ ůŮ ɎɜŭɟŮɠ 

əŬɘ ɔɡɜŬɑəŮɠ  

Center, J et al. JAMA 2007;297:387-394 



ɮʇʀɶɾɳɿʁʅ ɼɹɿɲʇɿʁʅ ɸɿɶʆʁʆɶʆɮʅ ʅʆʁʇʅ 
ɮɿɲʄɳʅ 
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ȽɆɉ ɆɄ ɀȺȽȻ 

  ũɈɁȷȽȾȺɆ 

183 

283 

154 

63 

107 

69 

  ȷɁȹɅȺɆ 

Fracture incidence and deaths in men 

and women 

Data from the Dubbo Osteoporosis Epidemiology Study in 2ô245 women and 1ô760 men, aged > 60 

years; fracture patients: 952 women and 343 men.  Bliuc D, et al. JAMA 2009;301:513-521. 

Áʅˎ˄ˇ˂ʽˁʺ ʻ˄ʹˍˈˍʹˍʰ ˃ʶˍʱ ʰˉˈ І 

ςɮ: 11.30 per 100 person-years 

ςɱ: 7.78 per 100 person-years 

 

Áɸ˄ʹˍˈˍʹˍʰ ˃ʶˍʱ ʰˉˈ І ʽˋ˔ʾˇˎ 

ςɮ: 25.67 per 100 person-years 

ςɱ: 15.42 per 100 person-years 

 

Áɸ˄ʹˍˈˍʹˍʰ ˃ʶˍʱ ʰˉˈ ˋˉˇ˄ʵ. # 

ςɮ: 15.16 per 100 person-years 

ςɱ: 8.97 per 100 person-years 



 



ɼʁʅʆʁʅ 



 



ɹʅʋɹɮɼɮ ɼɮɹ ʅʃʁɿɲΦ ɼɮʆɮɱɾɮʆɮ ɳʋʁʇɿ ɾɳɱɮɽʇʆɳʄʁ 
ɮɾɳʅʁ ɼɮɹ ɳɾɾɳʅʁ ɼʁʅʆʁʅ ʅʆʁʇʅ ɮɿɲʄɳʅ 
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%
 s

h
a

re
 o

f 
in

c
id

e
n

t 
O

A
F

 c
o

s
ts

 

Type of fracture 
Results of a Markov model: aggregated total direct and indirect costs (except long- 

term care costs) from 2010 to 2050 discounted by 3% OAF osteoporosis attributable 

fracture 

Men 

Women 

Bleiber F, et al. Osteoporos Int 2013;24:835-847. 



ɼɮʆɮ ɾΦʁΦ ɳɿɮ ɼɮʆɮɱɾɮ ʅɳ ɮɿɲʄɮ ɳɺɿɮɹ ʃɹʁ 
ɲɮʃɮɿɶʄʁ 

Åʆʰ ʁʃ І ʷ˔ˇˎ˄ ˉʰˊˈ˃ˇʽˇ ˁˈˋˍˇˌ ˋʶ 
ʱ˄ʵˊʶˌ ˁʰʽ ʴˎ˄ʰʾˁʶˌ рл-сф ʶˍ˗˄Φ ɮˎˍˈ 
ˇ˒ʶʾ˂ʶˍʰʽ ˁˎˊʾ˖ˌ ˋʶ ʰˉ˗˂ʶʽʰ 
ˉʰˊʰʴ˖ʴʽˁˈˍʹˍʰˌ όʰˉˇˎˋʾʰ ʰˉˈ ˍʹ˄ 
ʶˊʴʰˋʾʰ ʺ ˉˊˈ˖ˊˇˌ ʻʱ˄ʰˍˇˌ ˉˊʽ˄ ˍʹ˄ 
ˋˎ˄ˍʰ˅ʽˇʵˈˍʹˋʹύ 

Åɮ˄ ˁʰʽ ˇʽ ʴˎ˄ʰʾˁʶˌ ˁʰˍʰ˄ʱ˂˖ˋʰ˄ ˋˎ˄ˇ˂ʽˁʱ 
ˎ˕ʹ˂ˈˍʶˊˇ ˁˈˋˍˇˌΣ ʷ˄ʰ ˁʱˍʰʴ˃ʰ ˋʶ 
ʱ˄ʵˊʰ ʺˍʰ˄ ˁʰˍʱ ˃ΦΦ̌ ˉʽˇ ʵʰˉʰ˄ʹˊˈ 

Åʃʽˇ ʵʰˉʰ˄ʹˊʺ ʹ˂ʽˁʾʰ 

-78 ̝ ˊΦ ˋʶ ʱ˄ʵˊʶˌ 

-84 ̝ ˊΦ ˋʶ ʴˎ˄ʰʾˁʶˌ 

Åʅˎ˄ˇ˂ʽˁˈ όlifetimeύ ˁˈˋˍˇˌ ʰˉˈ ʁʃ І ʰ˄ʱ 
ʱˍˇ˃ˇ 

-ϵ орΩтмп ʴʽʰ ʱ˄ʵˊʶˌ җ рл ʶˍ˗˄ 

-ϵ нсΩмрн ʴʽʰ ʴˎ˄ʰʾˁʶˌ җ 50 ʁ ˍ˗˄ 

Hansen L, et al. Arch Osteoporos 2013;8:126. 
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Cost of osteoporosis (2011) 
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Markov state transition model of Danish population age 50ï99 years at risk of 

osteoporosis, including 149ô466 men and 388ô474 women 



ʆʁ ʃʄʍʆʁ ɹʅʋɹɮɼʁ ɼɮʆɮɱɾɮ ɳɹɿɮɹ ʃɹʁ 
ɲɮʃɮɿɶʄʁ ʅʆʁʇʅ ɮɿɲʄɳʅ 

ÅȺəŰɘɛɩɛŮɜɞ əɧůŰɞɠ 

Åú 13.683 ɎɜŭɟŮɠ 

Åú 9.385 ɔɡɜŬɑəŮɠ 

ÅɆɡɛˊŮɟɘɚŬɛɓɎɜŮŰŬɘ əŬɘ 

ɖ ŮəŰɑɛɖůɖ əɧůŰɞɡɠ 

ˊŬɟŬɔɤɔɘəɧŰɖŰŬɠ 

Hansen L, et al. Arch Osteoporos 2013;8:126. 

Incremental life time cost* per person divided by health states 

Health state Men, ú (%) Women, ú (%) 

WellÀ 42.44 (0.12) 128.85 (0.49) 

First hip 13ô682.59 (38.30) 9ô385.04 (35.89) 

Post-first hip 9ô187.82 (25.73) 5ô294.16 (20.24) 

Second hip 5ô759.17 (16.13) 4ô678.48 (17.89) 

Post-second hip 4ô844.14 (13.56) 3ô530.10 (13.50) 

Vertebral 2ô129.51 (5.96) 2ô462.37 (9.42) 

Post-vertebral 41.77 (0.12) 479.11 (1.83) 

Wrist 23.62 (0.07) 79.16 (0.30) 

Post-wrist 3.32 (0.01) 114.91 (0.44) 

*Only costs attributable to osteoporosis, i.e. additional costs for osteoporotic patients on top of the costs for 

the background population 
ÀPrior to first fracture 

Markov state transition model of Danish population age 50ï99 

years at risk of osteoporosis, including 149ô466 men and 

388ô474 women 



ʆʁ ɼʁʅʆʁʅ ʆʍɿ ʁʃ І ʅʆʁʇʅ ɮɿɲʄɳʅ ɸɮ 
ɮʇʀɶɸɳɹ ɲʄɮɾɮʆɹɼɮ ɾɳʋʄɹ ʆʁ нлрл 

Cost of incident fractures attributable to 

osteoporosis in men 2010 

Hospital care 

ú 109.5 m 

Rehabilitation care 

ú 8.7 m 

Long-term care 

ú 25.9m 

Disability days 

ú 21.4 m 

Rehabilitation 

days ú 2.0 m 

Long-term 

care ú 2.0 m 

Ambulatory care 

ú 20.7 

Direct costs 

Results of a Markov model of the German population  

aged > 50 in the time period 2010 to 2050 

Cost of incident fractures attributable to 

osteoporosis in men 2050 

Direct 

costs 

Indirect 

costs 

Bleiber F, et al. Osteoporos Int 2013;24:835-847. 

Hospital care 

ú 341.4 m 

Rehabilitation care 

ú 26.5 m 

Ambulatory care 

ú 71.8 m 

Long-term care 

ú 692.9 m 

Disability days 

ú 49.7 m 

Rehabilitation 

days ú 4.4 m 

Premature death 

ú 258.9 m 

Long-term care 

ú 42.2 m 

Direct costs men and women Indirect costs men and women 

2010 898 million 172 million 

2050 4.8 billion 1.4 billion 

Driver Long-term care cost Premature death 

Indirect 

costs 



ʃɮɸʁɱɳɿɳɹɮ 

 



ʃɮɸʁɱɳɿɳɹɮ 

Ⱥůɢűůɠɟˋŭɘɑɡ ŭɝŮɠəɚɑ ɄɅ1,2 

Å ɈˊɞɔɞɜŬŭɘůɛɧɠ (ůɡɢɜɎ Ŭˊɧ  ADT) 

Å ɄŮɟɑůůŮɘŬ (ɐ ɚɐɣɖ) ɔɚɡəɞəɞɟŰɘəɞŮɘŭɩɜ 

Å ȾŬŰɎɢɟɖůɖ Ŭɚəɞɧɚ 

ȹŮɡŰŮɟɞˊŬɗɐɠ 2 

~60% 

ɄɟɤŰɞˊŬɗɐɠ2  

~40% 

ȸɛɛŭɕɐɡ űɥɝ ŭɝŮɠəɚɪɝ ɟɠɜɟɝɪɝ 

űɟɢ Ųɩɛɟɢ 
Å ȺɚɎŰŰɤůɖ ŰŮůŰɞůŰŮɟɧɜɖɠ əŬɘ  

ɞɘůŰɟŬŭɘɧɚɖɠ3 

Ūůɝůűəɚɟɒ ˋŭɠɏɕɟɝűůɡ 
Å ɆɡɢɜɧŰŮɟŬ ůŮ ɜŮŬɟɞɨɠ ɎɜŭɟŮɠ2 

Å Ʉɞɚɡɛɞɟűɘůɛɞɑ Ůɘŭɘəɩɜ 

ˊɟɤŰŮɥɜɩɜ Űɞɡ əɞɚɚŬɔɧɜɞɡ2 

Å ɈˊɞŭɞɢŮɑɠ Vitamin D əŬɘ 

ˊɟɤŰŮɑɜŮɠ ůɢŮŰ. ɛŮ ɡˊɞŭɞɢŮɑɠ 

ɚɘˊɞˊɟɤŰŮɥɜɩɜ2 

Å ũɞɜɑŭɘŬ ˊɞɡ ˊɟɞůŭɘɞɟɑɕɞɡɜ 

Űɖɜ BMD1 

1.Kanis JA, et al. Osteoporosis Int 2011;22:2789-2798.  

2. Herrera A, et al. World J Orthop 2012;3:223-234.  

3. Khosla S, J Clin Endocrinol Metab 2010;95:3-10. 



 



 



ʃɮʄɮɱʁɿʆɳʅ ɼɹɿɲʇɿʁʇ ɱɹɮ ɼɮʆɮɱɾɮ ʅʆʁʇʅ 
ɮɿɲʄɳʅ 

Åɶ˂ʽˁʾʰ Ҕтл 

Åɼʰˍʱʴ˃ʰˍʰ ˔ʰ˃ʹ˂ʺˌ ʶ˄ʷˊʴʶʽʰˌ ʰˉˈ ʹ˂ʽˁʾʰˌ рл ʶˍ˗˄ 

Åʁʽˁˇʴʶ˄ʶʽʰˁˈ ʽˋˍˇˊʽˁˈ ˁʰˍʰʴ˃ʱˍ˖˄ 

Åɴ˂˂ʶʽ˕ʹ ˋ˖˃ʰˍʽˁʺˌ ʵˊʰˋˍʹˊʽˈˍʹˍʰˌ 

Åʅˎ˔˄ʷˌ ˉˍ˗ˋʶʽˌ 

Åɽʺ˕ʹ ˁˇˊˍʽˁˇˋˍʶˊˇʶʽʵ˗˄-ʰ˄ˍʽɳ-ʹˊʶ˃ʽˋˍʽˁ˗˄ςˎ ˉ˄˖ˍʽˁ˗˄ 

Åʋʰ˃ʹ˂ˈ ɰɾɹΣ ʰˉ˗˂ʶʽʰ ʲʱˊˇˎˌ Ҕмл҈ ɾʅɰ 

Åɼʱˉ˄ʽˋ˃ʰ 

Åʇˉʶˊʲˇ˂ʽˁʺ ˂ʺ˕ʹ ʰ˂ˁˇˈ˂ όҔнт ˉˇˍʱκʲʵˇ˃) 

ÅΩɳ˂˂ʶʽ˕ʹ ̱ ʶˋˍˇˋˍʶˊˈ˄ʹˌ  

 



ɶɽɹɼɹʁɳʀɮʄʆʍɾɳɿɳʅ ɮɽɽɮɱɳʅ ʆɶʅ BMD ʅʆʁʇʅ ɮɿɲʄɳʅ   

¶ ȷˊɩɚŮɘŬ ˊŮɟɑˊɞɡ 1% əŬŰô ɏŰɞɠ1  

¶ ȼ ŬˊɩɚŮɘŬ ůˊɞɔɔɩŭɞɡɠ ɞůŰɞɨ ŬɟɢɑɕŮɘ ůŰɖ ɜŮŬɟɐ Ůɜɐɚɘəɖ ɕɤɐ əŬɘ ůɡɜŮɢɑɕŮɘ əŬɗɧɚɖ Űɖ 

ŭɘɎɟəŮɘŬ Űɖɠ ɕɤɐɠ2 
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 Lumbar spine*2 

1. Morgans A & Smith M. J Osteoporos 2011; Article 941310.  

2. Riggs BL, et al. J Bone Miner Res 2008;23:205-214. 
*Data are shown with a smoothing spline and 95% confidence interval2.  
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