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Fracture Prevalence and Treatment with Bone-Sparing
Agents: Are There Urban-Rural Differences? 
A Population Based Study in Ontario, Canada
SUZANNE M. CADARETTE, SUSAN B. JAGLAL, and GILLIAN A. HAWKER

ABSTRACT. Objective. To estimate the prevalence of self-reported osteoporotic fractures and use of bone-spar-
ing agents, and to examine if region of residence is associated with fracture or treatment prevalence. 
Methods. A census of persons aged ≥ 55 years residing in 2 regions of Ontario, Canada (East York,
a region within Toronto, and Oxford County), was completed between 1995 and 1998. Region was
coded by record linkage of residential postal codes to 1996 Canadian Census data into 4 groups: East
York (urban core), and Oxford County subdivided into: urban core, small urban, and rural.
Respondents were excluded if they resided outside the regions of interest or were missing fracture
data (5%).
Results. A total of 26,839 persons (15,541 women) were studied. Nearly 3 times as many women as
men reported having had an osteoporotic fracture (14% vs 5%), with 31% and 8%, respectively, tak-
ing bone-sparing agents. Controlling for age, a diagnosis of osteoporosis, number of osteoporotic
fractures, and height loss, women residing in East York were more likely (OR 1.2, 95% CI 1.0–1.4)
to be taking a bone-sparing agent other than estrogen, but less likely to be taking estrogen (OR 0.8,
95% CI 0.7–0.9) compared to those living in rural areas. No regional differences were observed in
fracture prevalence, treatment among those with an osteoporotic fracture, or use of a bone-sparing
agent among men.
Conclusion. Further research into regional differences in osteoporosis screening, treatment, and
fractures is warranted. This should examine the appropriateness of possible differences, and separate
physician practice patterns from patient characteristics, such as willingness to begin treatment with
bone-sparing agents. (J Rheumatol 2005;32:550–8)
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Large regional variation in access to bone mineral density
(BMD) testing exists in the province of Ontario, Canada.
Regional rates of BMD testing correlate with the location of
bone densitometers, which are largely located in urban
areas1. A survey of family physicians in Ontario found that
rural physicians report using BMD tests less frequently, are
less likely to have local access, and have less confidence in
its use than urban doctors2. It is important to further evalu-
ate this regional phenomenon in screening for osteoporosis

with BMD testing to see if it translates into practice varia-
tion in the prevention and treatment of osteoporosis. The
objectives of this study were to estimate the prevalence of
osteoporotic fractures and the use of bone-sparing agents,
and to examine if region of residence is associated with frac-
ture or treatment prevalence. 

MATERIALS AND METHODS
Study population. The Study of Arthritis in Your Community completed a
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census of all persons aged ≥ 55 years living in East York (region within the
city of metropolitan Toronto) and Oxford County (including large segments
of rural areas). The names and addresses of residents were obtained from
residential tax records provided by the Ontario Ministry of Finance. Data
collection started in 1995 and ended in 1998. A brief questionnaire was sent
to all residents. Those not responding after the second mailing were con-
tacted by telephone to complete the questionnaire by telephone interview.
A total of 16,521 women and 11,930 men participated, reflecting a response
rate of 77% of those eligible3. While the focus of the study was on arthri-
tis, information on self-reported osteoporosis and fractures was collected.
Participants residing in East York or Oxford County at the time of survey
completion with information regarding fracture history were included in
the current study.

Measures: osteoporosis, fractures, and treatment. A diagnosis of osteo-
porosis was identified by self-reported physician diagnosis. Self-reported
fractures of the wrist, arm, hip, rib, pelvis, or vertebrae that were not
reported to be due to severe trauma (e.g., motor vehicle accident, fall from
stairs, sports injury) and that had occurred after the age of 40 for women
and age 50 for men were included as a possible osteoporotic fracture, here
referred to as osteoporotic fracture. These fracture sites and ages were
selected as they are recognized as being associated with osteoporosis4. The
use of bone-sparing agents to prevent/treat osteoporosis and fractures were
identified by responses to the question: “Have you ever been treated by a
physician with any of the following medications: estrogen, calcium sup-
plements, vitamin D supplements, didronel/etidronate, fluoride?”;
response options were: never, past, or current.

Anthropometric variables. Descriptive characteristics including self-report-
ed body weight and current and tallest height were collected. Height loss
was calculated by subtracting current height from tallest height.

Region of residence. Data collected from respondents were linked by
postal code to 1996 census data to determine region of residence.
Statistics Canada defines urban areas as having a minimum population
concentration of 1000 and a density of at least 400/km2. Rural regions are
defined as sparsely populated areas lying outside urban areas. Urban
cores are very large urban areas with a population of at least 100,000 and
may include surrounding urban areas (population of at least 10,000) that
have a high degree of social and economic integration with an adjacent
urban core5.

Given the differences in population density between Metropolitan
Toronto, the largest city in Canada, and those residing in an urban core in
Oxford County, 2 distinct categories were created to differentiate
between those residing within East York and an urban core within
Oxford County. Therefore region of residence was stratified into 4
groups: East York, and Oxford County subdivided into: urban core, small
urban, and rural.

Statistical analysis. Descriptive statistics of the study participants were
summarized as means or proportions. Preliminary analysis identified a sig-
nificant interaction between age and sex on the prevalence of fracture,
therefore all subsequent analyses were stratified by sex. The age and sex-
specific proportion of individuals who had sustained at least one osteo-
porotic fracture was evaluated overall, and separately for fractures of the
arm, hip, rib, and pelvis (self-reported prevalence of vertebral fractures
were too small for this subanalysis). Correlates of ever taking a bone-spar-
ing agent other than estrogen (calcium, vitamin D, etidronate, fluoride)
were evaluated overall, as well as limited to those with a prevalent osteo-
porotic fracture. Given that estrogen is commonly used to treat menopausal
vasomotor symptoms4, correlates of ever taking estrogen were evaluated
separately among women. Analyses were repeated evaluating current use of
a bone-sparing agent other than estrogen, and estrogen, separately. The
main association of interest was between region of residence and ever/cur-
rent treatment with a bone-sparing agent other than estrogen, or estrogen.
Multivariable logistic regression was used to determine these associations
adjusting for age, self-reported diagnosis of osteoporosis, number of osteo-
porotic fractures, and height loss.

RESULTS
Descriptive statistics and fracture prevalence. Ninety-five
percent of respondents were eligible (fracture data and
residing in regions of interest) for study (N = 26,839). Half
the participants resided in East York. Of those residing in
Oxford County, 30% lived in a rural area. Table 1 summa-
rizes descriptive characteristics of the study population
stratified by sex. Compared to results in men, women were
on average 2 years older, had 3 times as many osteoporotic
fractures (14.3% vs 4.9%, respectively), 6 times as many
reported a physician diagnosis of osteoporosis (15.6% vs

Table 1. Descriptive characteristics of the study sample by sex.

Female, Male,
n = 15,541 n = 11,298

Mean SD Mean SD

Age, yrs 69.2 9.1 67.6 8.5
Weight, kg 66.3 13.1 80.3 13.3
Height, in 63.3 2.7 68.7 2.9
Tallest height, in 63.9 2.6 69.2 2.9
Height loss, in 0.68 0.98 0.53 0.75

n % n %

Diagnosis of osteoporosisa 2072 15.6 257 2.5
Prevalence of osteoporotic 

fractureb 2214 14.3 551 4.9
Wrist/arm 1877 12.1 334 3.0
Hip 342 2.2 103 0.9
Pelvis 62 0.4 12 0.1
Rib(s) 179 1.2 82 0.7
Vertebrae 28 0.2 72 0.6

No. of adult fractures
1 1776 11.4 478 4.2
2 or more 438 2.8 73 0.6

Estrogen use
Past 2021 13.9
Current 2241 15.4

Ever bone-sparing drugc 4096 28.5 764 7.1
Calcium supplement use

Past 1023 7.1 166 1.5
Current 2689 18.6 368 3.4

Vitamin D supplement use
Past 308 2.2 111 1.0
Current 1195 8.6 258 2.4

Etidronate use
Past 73 0.5 22 0.2
Current 232 1.7 64 0.6

Fluoride use
Past 212 1.6 86 0.8
Current 200 1.5 98 0.9

Region of residence
East York 8143 52.4 5257 46.5
Oxford urban core 4256 27.4 3288 29.1
Oxford small urban 1024 6.6 762 6.7
Oxford rural 2118 13.6 1991 17.6

a Self-reported physician diagnosis. b Self-reported fracture of wrist, arm,
hip, rib, pelvis, or vertebrae since age 40 (women)/50 (men), not known to
be due to a traumatic event. c Calcium, vitamin D, etidronate, or fluoride.
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2.5%), and 4 times as many had ever been treated by a
physician with a bone-sparing agent other than estrogen
(28.5% vs 7.1%). However, more men (0.6%) compared to
women (0.2%) reported having experienced a vertebral frac-
ture. As would be expected, fracture prevalence increased
with increasing age in both sexes, and was significantly high-
er among women compared to men (Figure 1). The preva-
lence of osteoporotic fractures increased from 5.1% of
women aged 55–59, to 29.3% of women aged ≥ 85 years; and
from 2.5% of men aged 55–59 years to 9.9% of men aged ≥
85. The prevalence of adult fractures were not different by
region after adjusting for age and sex (data not shown).

Frequency of treatment with a bone-sparing agent. Figure 2
summarizes the proportion of men and women currently
taking a bone-sparing agent, by age. Few women (2.8%,
range 1.9–3.6%) or men (1.1%, range 0.8–1.7%) were tak-
ing etidronate or fluoride; the proportion did not reveal clin-
ically significant differences or a clear pattern by age. A
total of 17.8% of women and 3.3% of men were currently
taking calcium and/or vitamin D. Among men, there was a
significant increase in the proportion taking calcium and/or
vitamin D with increasing age. Although there was no clin-
ically significant difference in the proportion taking calcium
and/or vitamin D among women, the proportion taking

Figure 1. Prevalence of osteoporotic fractures in women (since age 40) and men (since age
50) by age. Any: wrist/arm, hip, rib, pelvis, or vertebrae.
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estrogen declined with increasing age, from 21.0% to 1.5%.

Association between region of residence and use of bone-
sparing agent other than estrogen. Table 2 summarizes the
results of bivariate and multivariable logistic regression of
ever taking a bone-sparing drug other than estrogen, strati-
fied by sex. In both sexes, osteoporosis, increasing number

of osteoporotic fractures, and increasing height loss were
positively associated with ever using a bone-sparing agent.
While older age was negatively associated with ever taking
a bone-sparing agent in women, older age was positively
associated with ever taking a bone-sparing agent among
men. Women residing in a large urban area (East York or an

Figure 2. Percentage of men and women currently using bone-sparing agents by age and
sex. Bottom panel of each bar: etidronate/fluoride; middle panel: calcium/vitamin D; top
panel: estrogen.
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urban core within Oxford County) had significantly higher
odds of ever taking a bone-sparing agent other than estrogen
compared to women residing in rural areas. There was no
association with region of residence among men. Similar
results were observed when modeling current use of a bone-
sparing agent other than estrogen (data not shown).
However, the number of fractures lost statistical significance
among men; and among women, while those residing in East
York were more likely than those living in a rural area (OR
1.26, 95% CI 1.06–1.51) to be taking a bone-sparing agent,
there was no difference within regions of Oxford County.

Correlates of taking estrogen among women. Results of
multivariable logistic regression of ever and current estro-
gen use among women were similar, as indicated in Table 3.
In contrast to observations for bone-sparing agents other
than estrogen, residents of East York had lower odds of ever
taking estrogen compared with those residing in rural
regions. The magnitude of the odds ratio estimates between
a diagnosis of osteoporosis was smaller with ever-estrogen

use (OR 2.0, Table 3) compared with ever taking a bone-
sparing agent (OR 6.2, Table 2). The number of fractures
was not associated with current or ever-estrogen use.

Proportion taking a bone-sparing agent among those with
an osteoporotic fracture. Among women with an osteo-
porotic fracture, 36% had ever been treated with a bone-
sparing agent (48% including estrogen), with 27% currently
under treatment (31% including estrogen). Among men with
an osteoporotic fracture, 11% had ever been treated, with
8% currently taking a bone-sparing agent. Table 4 presents
the unadjusted and adjusted results of ever taking a bone-
sparing agent other than estrogen among those who had
experienced an osteoporotic fracture. Due to small numbers
in men, results are presented for men and women together.
Results were similar when restricted to women (data not
shown). While the odds ratio estimates in urban cores were
greater than 1, they were not statistically different from the
odds of taking a bone-sparing agent in rural regions.
Controlling for age and region, more frequent adult frac-

Table 2. Odds ratio estimates of ever taking a bone-sparing agent other than estrogen, by sex.

Women Men
Unadjusted, Adjusted, Unadjusted, Adjusted,
n = 14,383 n = 9026 n = 10,823 n = 7633

OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

Age, yrs 1.01 (1.00, 1.01)*** 0.99 (0.98, 0.99)*** 1.04 (1.03, 1.05)*** 1.03 (1.02, 1.04)***
Osteoporosisa 6.64 (5.98, 7.37)*** 6.22 (5.48, 7.07)*** 8.47 (6.40, 11.22)*** 6.83 (4.87, 9.58)***
No. of fracturesb 1.46 (1.36, 1.56)*** 1.19 (1.08, 1.32)*** 1.69 (1.38, 2.08)*** 1.36 (1.03, 1.78)*
Height loss, in 1.42 (1.36, 1.48)*** 1.26 (1.20, 1.33)*** 1.48 (1.35, 1.62)*** 1.34 (1.20, 1.48)***
Region of residence

East York 1.20 (1.07, 1.34)** 1.18 (1.01, 1.38)* 1.16 (0.93, 1.43) 0.93 (0.72, 1.21)
Oxford urban core 1.19 (1.05, 1.35)** 1.21 (1.02, 1.43)* 1.23 (0.98, 1.55) 1.09 (0.82, 1.45)
Oxford small urban 0.86 (0.71, 1.03) 0.94 (0.72, 1.21) 0.89 (0.62, 1.29) 0.87 (0.55, 1.37)
Oxford rural 1.00 1.00 1.00 1.00

Adjusted analyses include all variables in the table. Bone-sparing agent: calcium, vitamin D, etidronate, or fluoride. * p < 0.05, ** p < 0.01, *** p < 0.001. a

Self-reported physician diagnosis. b Self-reported fracture of wrist/arm, hip, rib, pelvis, or vertebrae since age 40 (women)/50 (men), not known to be due to
a traumatic event.

Table 3. Adjusted odds ratio estimates of estrogen use in women (N = 9126).

Ever Use Current Use
OR (95% CI) OR (95% CI)

Age, yrs 0.95 (0.95, 0.96)*** 0.92 (0.91, 0.93)***
Osteoporosisa 1.98 (1.74, 2.25)*** 2.04 (1.75, 2.38)***
No. of fracturesb 0.92 (0.83, 1.02) 0.95 (0.83, 1.08)
Height loss, in 1.15 (1.09, 1.21)*** 1.13 (1.06, 1.21)***
Region of residence

East York 0.86 (0.75, 0.99)* 0.80 (0.67, 0.94)**
Oxford urban core 1.20 (1.03, 1.40)* 1.04 (0.87, 1.25)
Oxford small urban 1.10 (0.88, 1.37) 1.13 (0.87, 1.47)
Oxford rural 1.00 1.00

Adjusted for all variables included in the table. * p < 0.05, ** p < 0.01, *** p < 0.001. a Self-reported physician
diagnosis. b Self-reported fracture of wrist/arm, hip, rib, pelvis, or vertabrae since age 40 (women)/50 (men), not
known to be due to a traumatic event.
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tures, increasing height loss, female sex, and having a diag-
nosis of osteoporosis were all positively associated with
ever taking a bone-sparing agent among those with an osteo-
porotic fracture.

DISCUSSION
Osteoporotic fractures are sentinel events, signaling the
need for intervention to prevent the personal and societal
costs of subsequent fractures6,7. Our study found that 14%
of women and 5% of men aged ≥ 55 years have a prevalent
osteoporotic fracture. The most common fracture site was
the wrist/arm (12% women, 3% men). These estimates are
similar to reports of prevalent Colles’ fractures in communi-
ty-dwelling persons (11% women, 3% men; response rate
75%) in the United Kingdom of similar age (mean 69 years,
SD 6.3)8. The prevalences of hip (2.2% women, 0.9% men)
and pelvis (0.4% women, 0.1% men) fractures in our study
are also similar to reports from the Canadian Multicentre
Osteoporosis Study (CaMos) of persons aged ≥ 50 years
(hip: 2.1% women, 1.0% men; pelvis: 0.6% women, 0.2%
men)9. However, our estimate of self-reported vertebral
fractures is lower among women (0.2%) compared with pre-
vious reports in Canada by CaMos (1.4%)9 and reports of
postmenopausal women aged ≥ 50 years not currently being
treated in the United States (1.2%)10. Prior research identi-
fies that self-reported fractures are best at the hip and
wrist11-13. The surprisingly lower self-reported prevalence
of vertebral fractures in women compared to men in our
study is likely attributed to underreporting of asymptomatic
fractures in women14 and misclassification of vertebral frac-
tures as osteoporotic in men. Although we excluded frac-
tures known to be due to traumatic events, specific detail on
how fractures occurred was not explicitly requested in the
questionnaire. We were thus only able to identify traumatic
fractures when the participant volunteered this information.
Therefore, the higher self-reported prevalence of vertebral

fractures in men may be partly due to traumatic fractures
(e.g., work related injuries), which are more frequent in
men15. Indeed, before age 60, hospital admissions for verte-
bral fractures are higher in men14.

Treatment of those at high risk for osteoporotic fractures
is an important strategy to reduce the burden of osteoporo-
sis on individuals and the community. We found that 29% of
women and 7% of men had ever been treated with a bone-
sparing agent. The most common form of treatment was cal-
cium and/or vitamin D (19% of women and 3% of men).
These estimates are considerably lower than other popula-
tion based estimates of general calcium supplement use16,17.
However, they show a similar trend with age (constant)
among women with other agents to treat osteoporosis17. In
addition, current treatment with calcium and/or vitamin D is
similar to proportions being treated with bone-sparing
agents other than estrogen (19% women and 3% men) in a
recent study of persons aged ≥ 51 years presenting to a New
England fracture clinic18. These data support our assump-
tion that calcium and vitamin D use was for osteoporosis
treatment, rather than a simple dietary supplement that may
be self-initiated16,17.

The risk for osteoporotic fracture increases with age, and
thus so should osteoporosis treatment. However, this trend
was only observed in men. We found that current treatment
with a bone-sparing agent increased from 2.5% among men
aged 55–59 to 8.5% of men aged ≥ 85 years, but treatment
other than estrogen remained relatively constant across the
ages (about 20%) in women. Osteoporosis has only recently
been recognized as an important health problem in aging
men. Focus groups of family physicians in Ontario identify
that elderly women and men are not thought about when it
comes to osteoporosis prevention19. We thus hypothesize
that the difference in treatment by age between the sexes
may be partly due to more women being treated with agents
to prevent osteoporosis and fractures at younger ages, an

Table 4. Odds ratio estimates of ever taking a bone-sparing agent among those with an osteoporotic fracture.

Unadjusted, Adjusted
n = 2533 n = 1621

OR (95% CI) OR (95% CI)

Female 4.17 (3.14, 5.52)*** 3.13 (2.16, 4.52)***
Age, yrs 1.01 (1.00, 1.02)* 0.99 (0.97, 1.00)
Osteoporosisa 8.74 (7.02, 10.87)*** 6.44 (4.87, 8.52)***
Number of fracturesb 1.80 (1.54, 2.09)*** 1.37 (1.10, 1.70)**
Height loss, in 1.50 (1.37, 1.64)*** 1.21 (1.08, 1.36)**
Region of residence

East York 1.19 (0.91, 1.55) 1.34 (0.90, 1.99)
Oxford urban core 1.18 (0.88, 1.58) 1.52 (0.99, 2.35)
Oxford small urban 0.73 (0.47, 1.15) 0.76 (0.38, 1.51)
Oxford rural 1.00 1.00

Adjusted for all variables included in the table. * p < 0.05, ** p < 0.01, *** p < 0.001. a Self-reported physician
diagnosis. b Self-reported fracture of wrist/arm, hip, rib, pelvis, or vertabrae since age 40 (women)/50 (men), not
known to be due to a traumatic event.
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inability to distinguish between estrogen therapy for osteo-
porosis versus other conditions, and a tendency for men to
receive treatment for clinically overt osteoporosis (which
increases with age) rather than preventive therapy. Given
that we cannot identify in which cases estrogen use was for
prevention or treatment of osteoporosis compared to other
conditions, we are unable to identify the trend between age
and treatment among women. Both the finding that estrogen
use decreases with increasing age and that osteoporosis
treatment other than estrogen remains constant with age in
women have been reported previously17.

Osteoporosis guidelines clearly indicate that patients
with a prevalent fragility fracture should receive evaluation
for osteoporosis and fracture risk4,20,21. Results from this
study are consistent with findings that few men or women
with fractures receive treatment to prevent recurrent frac-
tures17,22-25, with only 31% of women and 8% of men with
an osteoporotic fracture currently taking a bone-sparing
agent. While region of residence was not associated with
osteoporotic fracture prevalence or taking a bone-sparing
agent among those with a possible osteoporotic fracture,
women residing in large urban centers were more likely to
have ever been treated with a bone-sparing agent other than
estrogen. Given that estrogen may be used for the treatment
of several conditions other than bone health, this suggests
that osteoporosis prevention by drug therapy may be more
likely in large urban areas compared to rural areas.
Similarly, BMD testing rates correlate with sites of BMD
testing machines, which are largely located in urban
areas1,26.

Research has identified that women are more likely to
consider osteoporotic prophylaxis/treatment following
BMD testing27,28. While a total of 88 BMD testing sites
were available in the Toronto regional municipality between
1996 and 1998, only one BMD testing site was available in
the whole of Oxford County1; the mean age-adjusted rate of
BMD tests per 1000 women aged ≥ 40 years was 33.6 in
Toronto compared with only 4.9 in Oxford County1. We
found that among those residing in Oxford County, women
in its urban core (where the single BMD machine is located)
were more likely to have ever been treated with a bone-spar-
ing agent. Therefore, barriers to BMD testing suggested by
studies of family physicians19,29 and administrative data1,26

may also translate into differences in osteoporosis preven-
tion. Of interest, however, regional differences were not sig-
nificant when limited to those with established overt osteo-
porosis (prior fracture). This may suggest that while women
living in urban areas are more likely to have a BMD test and
thus prevention or treatment of asymptomatic osteoporosis,
there are no differences in the secondary prevention of
osteoporosis (i.e., the treatment of osteoporotic fractures) by
region. That is, in the presence of a fracture, BMD testing is
not required to identify risk for osteoporosis and thus pre-
scription with a bone-sparing agent.

When examining current use of bone-sparing agents,
women in East York were more likely to be treated with an
agent other than estrogen, but less likely to be treated with
estrogen. This may suggest that women in rural areas
receive preferential treatment with estrogen compared to
other types of bone-sparing agents. However, current estro-
gen use was only moderately associated with osteoporosis,
and was not significantly associated with fracture preva-
lence. This highlights the fact that estrogen is indicated for
conditions other than for the prevention and/or treatment of
osteoporosis. Our finding that current estrogen use declined
with increasing age among women is consistent with other
reports17,30, and supports the notion that estrogen was like-
ly used to treat conditions other than osteoporosis, such as
menopausal symptoms. Therefore, it is unclear whether
women in rural areas are treated preferentially with estrogen
over other bone-sparing agents for osteoporosis, or, in gen-
eral, more women in rural regions are treated with estrogen
for a number of conditions. Part of this difference may be
associated with ethnicity; East York is known to be ethni-
cally diverse while Oxford County is relatively homoge-
neous3.

An interesting finding is that while osteoporosis treat-
ment was more common in urban areas, no difference in
fracture prevalence was observed. This may indicate that
higher rates of osteoporosis screening and prophylaxis in
urban areas are not cost-effective, occurring in those at low
risk for fracture with no effect on osteoporotic fracture
prevalence. The cross-sectional design of the study limits
our ability to infer conclusions based on the lack of region-
al differences in fracture prevalence and the presence of dif-
ferences in treatment. Closer examination of the regional
differences in osteoporosis screening and treatment is war-
ranted.

Other limitations of this analysis are centered on how the
data were collected. While a census in the 2 regions was
completed, participants were recruited into a study focused
on arthritis, and thus persons with an interest in arthritis may
have been more likely to participate. However, comparison
of respondents to the 1996 Census showed that socio-demo-
graphically, respondents were highly representative of the
Canadian population3. Given that results are based on self-
report, we may have underestimated the prevalence of
osteoporotic fractures, particularly of sites other than the hip
and wrist11-13. This is highlighted by the small proportion to
report having had vertebral fractures, which often go undi-
agnosed31. Nonetheless, self-reported osteoporotic fracture
in this study was similar to that in other studies and was
strongly associated with use of bone-sparing agents, provid-
ing some evidence for the validity of self-reported fractures.

While this study evaluated the use of bone-sparing
agents, respondents were not asked about the use of a newer
bisphosphonate (alendronate), which received regulatory
approval in Canada for the treatment of patients with estab-
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lished osteoporosis in 199632. However, this agent required
special permission for coverage by the Ontario Drug
Benefits Program during the time period of this study.
Therefore, while the use of bone-sparing agents may be
underestimated in this study, the degree would be small.
Regardless of these limitations, the study is population
based (77% participation rate), includes data on treatment
with calcium and vitamin D use (a limitation of using
administrative data30), and includes information from men
and women residing in both urban and rural regions.

Consistent with previous studies, our study found that
osteoporosis treatment is suboptimal, with few men (8%) or
women (31%) with an osteoporotic fracture receiving treat-
ment to prevent recurrent fractures. While there was no
association between region of residence on the prevalence
of adult fractures or with treatment among those with osteo-
porotic fractures, this study identified small, yet significant
associations between region of residence and the use of
bone-sparing agents among women. Controlling for age,
osteoporosis diagnosis, height loss, and number of possible
osteoporotic fractures, women residing in large urban cen-
ters were more likely to be treated with a bone-sparing agent
(etidronate, fluoride, calcium, and/or vitamin D) than
women in rural areas. Prior evidence has suggested that
women residing in rural regions of Ontario are less likely to
be screened with BMD testing. This study further identifies
regional differences in the management of osteoporosis as
identified by self-reported treatment with bone-sparing
agents among women. Given the study design, we cannot
identify the appropriateness of these differences.

Since the survey was conducted, there have been
improvements in access to BMD testing in Ontario26, and
newer treatments (bisphosphonates and selective estrogen
receptor modulators) have come to market in Canada.
Therefore, further research is warranted to determine
whether urban-rural differences remain. This research into
regional differences in osteoporosis screening, treatment,
and fractures should examine the appropriateness of possi-
ble differences, and separate physician practice patterns
from patient characteristics, such as willingness to begin
treatment with bone-sparing agents.
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