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Abstract

Osteoporosis represents an increasingly important clinical and public health problem among older men. Estimates
indicated that 1-2 million (3-6%) men aged 50 years and over in the United States have osteoporosis and 8-13 million (28-
47%) have osteopenia. The lifetime risk of suffering a hip, spine or forearm fracture for a 50-year-old man is 13%, similar to
the risk for prostate cancer. The number of osteoporotic fractures in men is expected to increase dramatically due to aging of
the population and secular increases in fracture rates. Identification of men who are at greatest risk of osteoporosis and the
risk factors, which predispose men to fracture, are essential so that preventive steps can be taken. Data on risk factors are
emerging but many questions remain. Men may fracture at a higher bone mineral density (BMD) level than women. However,
estimates of volumetric BMD, which correct in part for gender differences in bone size, and risk of fracture, may actually show
similar relationships in men and women. Fracture rates are similar in older African American women and Caucasian men.
Improved understanding of ethnic differences in fracture could identify potential reasons for gender differences. Family
history and genetic factors are also important risk factors for fractures but the specific candidate genes are not known and
whether gender modifies the effects of these genetic polymorphisms on BMD and the risk of fracture is also not known. In
general, lifestyle factors and anthropometric measurements show similar relationships with fractures in men and women
although few comprehensive prospective studies have been conducted. Current data will be reviewed on the relationships
between markers of skeletal health, genetic polymorphisms, lifestyle and anthropometric factors and fracture.
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Introduction

Osteoporosis is an important health problem among older
men. It is estimated that the lifetime risk of experiencing an
osteoporotic fracture in men over the age of 50 is 13%1,
similar to the lifetime risk of developing prostate cancer2.
The lifetime risk of hip fracture in older white men (6%) is
similar to the lifetime risk of hip fracture in older African
American women3. The number of osteoporotic fractures in
older men will increase largely because of dramatic changes
in the demographies of aging. The older population is growing
rapidly and the aging of the “baby boomers” born between
1946 and 1964 will accelerate this growth. Men comprise
42% of the population age 65 and older and 30% of the
population age 85 and older. Gender differences in life
expectancy narrows with age. Life expectancy for men at age
65 is 15.9 years and at age 85, 5.5 years compared to 19.2 and

6.6 years for women4. There were 0.5 million hip fractures in
men in 1990 and this number will increase to 1.2 million by
20255. Men account for about 20% of the direct costs of
osteoporosis in the United States6.

Fractures have a major public health impact in men.
Mortality after osteoporotic fractures may be greater in men
than women7. The gender differences in the excess mortality
among men increases with age8.

The gender ratio of hip fracture varies geographically and
by ethnic group9. The gender ratio of hip fracture is 1.5 among
US blacks compared to 2.9 among US whites. Hip fracture
rates are similar in African American women and Caucasian
US men. The prevalence of vertebral fracture is also similar in
both groups. Trabecular and cortical BMD is similar in white
men and African American women, but there are no ethnic
differences in vertebral cross-sectional areas10. These
observations raise the possibility that efforts to understand
ethnic differences in women could actually improve our
understanding of gender differences in fracture risk.

Few prospective studies have been done to identify risk
factors for fractures in men. The cohort studies were, in
general, not specifically designed to look at fractures, so
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many of the important skeletal and other determinants were
not measured. In general, the number of fractures has been
small, limiting the statistical power.

It is currently unknown whether the same diagnostic criteria
for osteoporosis applies to both men and women. A more
stringent criteria might be appropriate for men because men
have a lower risk of fracture11.

In a Finnish study of 75 and 80-year-old men and women,
at a given BMD level, the risk of fracture was equivalent in
men and women12. However, this study relied on calcaneal
BMD and axial BMD, in particular hip BMD, may be a
stronger predictor of the clinically important hip and spine
fractures13. In addition, at the extremes of the distribution of
BMD, there was no overlap in BMD in men and women.

Selby and colleagues recently reported that gender-
specific t-scores of –2.5 were appropriate in identifying both
men and women with a fracture14. The t-score associated
with a 50% prevalence of vertebral fractures was –2.77 in
women and –2.60 in men. However, there was some suggestion
that the cumulative percent of men with a vertebral fracture
occurred at higher BMD levels in men, but the study had
very limited power to detect a difference in men and women.
The results of this study were based on only 13 men with a
prevalent fracture, all of whom were referred for possible
inclusion in an osteoporosis treatment study.

To further explore the relationship between areal and
volumetric BMD and prevalent vertebral fractures in men
and women, we performed several cross-sectional studies.
Although limited to only prevalent fractures, areal BMD
was about 1/3 standard deviation lower among men and
women with a vertebral fracture compared with men and
women without a vertebral fracture. A 0.10 g/cm2 decrease
in areal BMD was associated with a 30 to 40% increased
odds of having a fracture in men and a 60 to 70% increased
odds in women. The cumulative proportion of men and
women with a fracture across the range of areal BMD differed
by gender: 38% of women with a vertebral fracture had a
total hip BMD >0.7 g/cm2 compared with 80% of men.

On the other hand, estimated volumetric BMD was
similar in Caucasian men and women with a fracture. The
cumulative proportion of men and women with a fracture
across the range of estimated volumetric BMD was similar
in both genders.

Our data suggest that men who have a vertebral fracture
have higher areal BMD but not volumetric BMD than
women with a fracture. Nevertheless, prospective studies are
needed to confirm these findings.

References

1. Melton LJ 3rd, Chrischilles EA, Cooper C, Lane AW,
Riggs BL. Perspective. How many women have
osteoporosis? J Bone Miner Res 1992; 7:1005-1010.

2. Merrill RM. The lifetime risk of developing prostate
cancer in white and black men. Cancer Epidemiol,

Biomarkers Prev 1997; 6:763-768.
3. Cummings SR, Black DM, Rubin SM. Lifetime risks of

hip, Colles' or vertebral fracture and coronary heart
disease among white postmenopausal women. Arch
Intern Med 1989; 149:2445-2448.

4. Ries LAG, Eisner MP, Kosary CL, et al. SEER Cancer
Statistics Review, 1973-1998, National Cancer Institute.
Bethesda, MD; 2001.

5. Cooper C, Campion G, Melton L III. Hip fractures in
the elderly: a world-wide projection. Osteoporos Int
1992; 2:285-289.

6. Ray NF, Chan JK, Thamer M, Melton L III. Medical
expenditures for the treatment of osteoporotic fractures
in the United States in 1995: report from the National
Osteoporosis Foundation. J Bone Miner Res 1997;
12:24-35.

7. Center JR, Nguyen TV, Schneider DL, Sambrook PN,
Eisman JA. Mortality after all major types of
osteoporotic fracture in men and women: an
observational study. Lancet 1999; 353:878-882.

8. Ismail AA, O'Neill TW, Cooper C, Finn JD, Bhalla AK,
Cannata JB, Delmas P, Falch JA, Felsch B, Hoszowski K,
Johnell O, Diaz-Lopez JB, Lopez Vaz A, Marchand F,
Raspe H, Reid DM, Todd C, Weber K, Woolf A, Reeve J,
Silman AJ. Mortality associated with vertebral deformity
in men and women: results from the European Prospective
Osteoporosis Study (EPOS). Osteoporos Int 1998;
8:291-297.

9. Lau EM, Cooper C. The epidemiology of osteoporosis.
The oriental perspective in a world context. Clin Orthop
1996; 323:65-74.

10. Cauley JA, Lang T, Newman AB, Danielson ME, Li J,
Nevitt MC, Tylavsky F, Fuerst T, Harris T. Gender and
ethnic differences in spinal volumetric bone mineral
density (BMD). Bone 1998; 23(5S):S170.

11. Kanis JA, Melton LJ III, Christiansen C, Johnston CC,
Khaltaev N. The diagnosis of osteoporosis. J Bone
Miner Res 1994; 9:1137-1141.

12. Cheng SL, Suominen H, Sakarirantala R, Laukkanen P,
Avikainen V, Heikkinen E. Calcaneal bone mineral
density predicts fracture occurrence - a five-year follow-
up study in elderly people. J Bone Miner Res 1997;
12:1075-1082.

13. Cummings SR, Black DM, Nevitt MC, Browner W,
Cauley J, Ensrud K, Genant HK, Palermo L, Scott J,
Vogt TM. Bone density at various sites for prediction of
hip fractures. The Study of Osteoporotic Fractures
Research Group. Lancet 1993; 341:72-75.

14. Selby PL, Davies M, Adams JE. Do men and women
fracture bones at similar bone densities? Osteoporos Int
2000; 11:153-157.

J.A. Cauley: The determinants of fracture in men


