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Osteoporosis is an important source of morbidity and
mortality in men. Approximately 20-30% of all hip fractures
occur in men1-3. Furthermore, men have an age-adjusted
prevalence of vertebral fractures similar to women4.
Moreover, bisphosphonates have been shown to increase

bone mineral density (BMD) at the spine and hip and
prevent vertebral fractures in men with osteoporosis5-7.
Despite this, men are less likely to be treated with a bisphos-
phonate after hip fracture than women8. We compared men
and women referred to Canadian specialty osteoporosis
practices and prescribed bisphosphonates.

MATERIALS AND METHODS
We studied 1588 patients (163 men, 1425 women), 50 years of age and
older, who were prescribed cyclic etidronate or alendronate and had at least
2 years of followup registered in the Canadian Database for Osteoporosis
and Osteopenia Patients (CANDOO) Study. The CANDOO study is a
collaborative, prospective observational program in which data are
collected systematically from routine clinical care by a network of tertiary
care specialists in osteoporosis9. Further methodologic information about
the CANDOO database has been published9. Participating study centers
included McMaster University, McGill University, Centre Hospitalier de
Laval, University of Calgary, University of Saskatchewan, and the
University of Toronto. Choice of treatment was at the discretion of the
treating physician. Typically, etidronate disodium was prescribed at a dose
of 400 mg daily for 14 days, followed by 76 days of calcium carbonate (500
mg of elemental calcium) (Didrocal®, Procter and Gamble), and alen-
dronate was prescribed at a dose of 10 mg daily (Fosamax®, Merck Frosst).
All patients were encouraged to consume 1000 mg of elemental calcium
and 400-1000 IU of vitamin D daily. Patients were excluded from this study
if they were receiving concurrent therapy with one of the above bisphos-
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ABSTRACT. Objective. To determine if there are differences between men and women referred for treatment of
osteoporosis in Canada. 
Methods. We performed an observational study of 1588 patients (163 men, 1425 women), 50 years
of age and older, who were prescribed cyclic etidronate or alendronate for treatment of osteoporosis
or osteopenia and had at least 2 years of followup registered in the Canadian Database for
Osteoporosis and Osteopenia Patients (CANDOO). Comparisons of characteristics between men and
women were performed using Pearson chi-square test, Student’s t test, or a Kruskal-Wallis test,
whichever was most appropriate.
Results. Mean baseline femoral neck and lumbar spine bone mineral densities were significantly
higher in men than women at both the femoral neck and lumbar spine (p < 0.05, respectively). Men
had double the rate of prevalent vertebral fractures (44%, 72/163) compared to women (22%,
315/1425; p < 0.001) and triple the rate of multiple prevalent vertebral fractures (10%, 17/163)
compared to women (3%, 37/1425, p < 0.001). Furthermore, men were twice as likely as women to
sustain a fracture within 2 years of starting treatment during observation in the CANDOO study
(men: 4%, 7/163, women: 2%, 24/1425, p = 0.033). 
Conclusion. Osteoporosis may be under-recognized in men until the condition is at an advanced
stage. A form of gender bias may exist in recognition and treatment (or referral for treatment) of
osteoporosis in men. (J Rheumatol 2004;31:1993–5)
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phonates in addition to calcitonin: estrogen, raloxifene, oral corticosteroids,
pharmacologic doses of vitamin D (more than 1000 IU/day) or fluoride; or
if they had diabetes mellitus, primary hyperparathyroidism, chronic renal
failure, Paget’s disease, osteogenesis imperfecta, multiple myeloma, or
inflammatory bowel disease. There was an insufficient number of patients
treated with risedronate for meaningful analysis (as the drug had only
recently been approved for prescription in Canada) so risedronate-treated
patients were also  excluded from the analysis. 

Comparisons of characteristics between men and women were
performed by using a Pearson chi-square test for categorical variables, a
Student’s t test for normally distributed continuous variables, or a Kruskal-
Wallis test for non-normally distributed continuous variables (SPSS 10.0). 

RESULTS
From March 1990 to March 2002, 1588 patients were
prescribed etidronate or alendronate monotherapy. Men and
women were of similar age but men had higher body mass
index, alcohol consumption, and smoking rates, and lower
exercise rates (Table 1). Mean baseline BMD values were
significantly higher in men compared with women at the
femoral neck (men: n = 96, mean ± standard deviation, SD,
= 0.722 ± 0.123 g/cm2; women: n = 824, mean ± SD = 0.695
± 0.109 g/cm2, p = 0.045) and the lumbar spine (men: n =
83, mean ± SD = 0.951 ± 0.195 g/cm2; women, n = 787,
mean ± SD = 0.891 ± 0.146 g/cm2, p = 0.008). At time of
referral, rates of previous vertebral fracture were twice as
high in men (44%, 72/163) compared to women (22%,
315/1425; p < 0.001) and rates of multiple vertebral frac-
tures were 3 times as high in men (10%, 17/163) compared
to women (3%, 37/1425; p < 0.001).

Alendronate prescription rates were not significantly
different between genders (men 35.0%, 57/163, women
28.9%, 412/1425; chi-square = 2.58, df = 1, p = 0.108).
However, men were significantly more likely than women
to be prescribed first-line alendronate therapy (without a
previous history of etidronate use) (men 21.5%, 35/163, vs
women 12.2%, 174/1425; chi-square = 9.82, df = 1, p =

0.003). Men were significantly more likely than women to
sustain an incident fracture within 24 months of starting
bisphosphonate therapy (men 7/163, 4%, compared to
women 24/1425, 2%, chi-square = 5.21, df = 1, p = 0.033).

DISCUSSION
We found that far fewer men than women were referred for
bisphosphonate therapy in university-affiliated osteoporosis
clinics across Canada. Furthermore, referred male patients
presented with more severe degrees of osteoporosis, as
reflected by higher rates of prevalent and incident fractures,
despite higher areal bone density measurements than
women. This may reflect a form of gender bias in recogni-
tion and treatment of osteoporosis in men. 

This observational study has several limitations. First of
all, only subspecialty osteoporosis practice patterns were
studied and the results may not be generalizable to that of
primary care practices or practices of internal medicine
specialists outside the tertiary care setting; confirmation of
our findings in a population-based study may be warranted.
Second, spinal radiographs formally quantifying arthritic
changes, which could affect bone density measurements,
were not systematically performed. Osteophytes of degener-
ative arthritis may have contributed to the falsely elevated
lumbar bone density measurements in men, given that the
prevalence of lumbar spine osteophytes is known to be
higher in men and is known to explain variability of BMD
measurements to a greater degree in men than in women10.
Furthermore, volumetric bone density measurements (as
opposed to areal measurements using DXA) may have been
preferable in men, but were not performed. Our findings
were also limited by missing data, particularly with respect
to BMD values; however imputation of series means did not
alter our results. Moreover, given a limited number of events
(such as incident fractures), we did not have statistical

The Journal of Rheumatology 2004; 31:101994

Table 1. Comparison of baseline characteristics of men and women prescribed bisphosphonates in subspecialty osteoporosis practices.

Variable (n = No. of patients with available data) Men Women P

No. of patients (1588) 163 1425
a Age, years (1588) 65.5 ± 9.4 66.9 ± 8.4 0.081
a Body mass index, kg/m2 (1021) 26.8 ± 3.8 25.5 ± 4.3 0.004
c Weekly Alcohol Intake, No. of drinks/week, (n = 977) 2 (0, 14) 0 (0, 0) < 0.001
b No. of smokers (1325) 88 (64%) 390 (33%) < 0.001
c Daily calcium intake, mg (968) 423 (300, 763) 455 (445, 741) 0.267
c Exercise at baseline, minutes/week (684) 13 (0, 40) 30 (30, 60) 0.004
b Family history of osteoporotic fracture (1259) 17 (13%) 190 (17%) 0.327
a Baseline femoral neck bone mineral density, g/cm (920) 0.722 ± 0.123 0.695 ± 0.109 0.045
a Lumbar spine bone mineral density L2–L4, g/cm2 (870) 0.951 ± 0.195 0.891 ± 0.146 0.008
b Presence of ≥ 1 vertebral fractures (1588) 72 (44%) 315 (22%) < 0.001
b Presence of multiple vertebral fractures (1588) 17 (10%) 37 (3%) < 0.001
b Discontinued bisphosphonate within 24 months (1588) 13 (8%) 153 (11%) 0.275
b Incident fracture within 24 months (1588) 7 (4%) 24 (2%) 0.022

a Mean ± standard deviation shown for continuous variables that are normally distributed. b Number of patients (percentage) shown for categorical variables.
c Median and interquartile range shown for continuous variables that are not normally distributed.
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power to perform multivariable analyses examining inde-
pendent associations of clinical covariables with clinical
outcomes to make conclusions about causation. 

BMD measurements are known to be predictive of frac-
ture risks. BMD testing of men and women with clinical
characteristics predisposing to osteoporosis is generally
recommended11,12. In addition, spinal radiographs should be
conducted to investigate vertebral fractures in men with
back pain, particularly in the setting of known secondary
causes of osteoporosis (such as hypogonadism, cortico-
steroid use, excessive alcohol consumption, or other predis-
posing medical conditions). Treatment is generally indicated
if one or more prevalent vertebral fractures are found in men
or women, particularly if no major trauma causing the frac-
ture is identified. 
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