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Abstract The burden of osteoporotic fractures in older
men is significant. The objectives of our study were to:
(1) characterize older men with fractures associated with
osteoporosis, (2) determine if medication treatment
rates for osteoporosis are improving and (3) identify
patient, healthcare benefit and utilization, and clinician
characteristics that are significantly associated with
treatment. This retrospective cohort study assessed
1,171 men aged 65 or older with any new fracture
associated with osteoporosis between 1 January 1998
and 30 June 2001 in a non-profit health maintenance
organization in the United States. Multiple logistic
regression was used to evaluate pre-fracture factors for
their association with osteoporosis treatment in the 6-
month post-fracture period. The main outcome measure
was pharmacologic treatment for osteoporosis in the
6 months after the index fracture. Subjects’ average age
was 76.7 years; 3.3% had a diagnosis of osteoporosis
and 15.2% a diagnosis or medication associated with
secondary osteoporosis. Only 7.1% of the study popu-
lation and 16.0% of those with a hip or vertebral
fracture received a medication for osteoporosis follow-
ing the index fracture, and treatment rates did not
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improve over time. In the multivariate model, factors
significantly associated with drug treatment were a
higher value on the Charlson Comorbidity Index (odds
ratio 1.26, 95% confidence interval 1.05-1.51), having
an osteoporosis diagnosis (odds ratio 8.11, 95% confi-
dence interval 3.08-21.3), chronic glucocorticoid use
(odds ratio 5.37, 95% confidence interval 2.37-12.2) and
a vertebral fracture (odds ratio 16.6, 95% confidence
interval 7.8-31.4). Bone mineral density measurement
was rare (n =13, 1.1%). Our findings suggest that there
is under-ascertainment and under-treatment of osteo-
porosis and modifiable secondary causes in older men
with fractures. Information systems merging diagnostic
and treatment information can help delineate gaps in
patient management. Interventions showing promise in
other conditions should be evaluated to improve care
for osteoporosis.
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Introduction

Although osteoporosis is often considered a “woman’s
disease,” the risk and burden of osteoporotic fractures in
older men are substantial, and the consequences of a hip
fracture may be more severe for a man than a woman [,
2]. The lifetime risk of any clinical osteoporotic fracture
of the hip, wrist or vertebra in white men is 13%,
compared to 40% in women [3, 4, 5], and 30% of hip
fractures occur in men [6]. Men and women who have
sustained a hip fracture are 3—5 times more likely to die
in the 12 months after the fracture than those who have
not had a fracture [7]. Men have a 70-100% higher
mortality rate than women after hip fracture [2, 8, 9].
Osteoporotic fractures, particularly those of the hip,
result in significant disability, medical care costs and
reduction in quality of life [3, 10]. The numbers of hip
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fractures are projected to quadruple by 2050, and the
effects of osteoporosis will become an increasing human
and healthcare system burden [1].

Expert consensus for the evaluation and treatment of
osteoporosis in men after a hip fracture includes an
evaluation for secondary causes of osteoporosis, bone
mineral density (BMD) measurement, calcium and
vitamin D supplementation, and a bisphosphonate
medication [11]. Although there are effective and ap-
proved treatments for osteoporosis in men, the condi-
tion is rarely recognized and treated, even after a
fracture has occurred [9, 12]. We found that in men aged
65-89 who had sustained a study fracture (any except
skull, facial, finger, toe or ankle) during 19981999, only
1% received a BMD measurement and 3% a pharma-
cologic treatment for osteoporosis during the 2 years
[12]. We were unable to identify other papers specific to
men describing the patient characteristics relevant to
risk and treatment, treatment trends and factors asso-
ciated with treatment across a broad range of fracture
types.

We undertook the current study to characterize
older men with any fracture associated with osteopo-
rosis and to determine if the pharmacologic treatment
of osteoporosis in men after a fracture has improved
since the publication of information on the consensus
of experts [11], and the availability and FDA approval
of effective treatment. We also sought to determine the
patient, healthcare benefit and utilization, and clinician
characteristics that are significantly associated with
treatment. The results should help to inform future
interventions.

Materials and methods

Selected details of the study methods have been de-
scribed previously [13].

Research setting

The study site was a not-for-profit HMO with about
440,000 members in the Northwestern United States.
The HMO’s clinical electronic databases capture close to
100% of all medical care and pharmacy services received
by members. The electronic medical record contains
clinician-entered ICD-9-CM-coded diagnoses and
problem list. These databases are linked through the
unique health record number that each member receives
at the time of his or her first enrollment in the health
plan.

Clinicians have access to the HMO’s intranet-based
clinical guidelines for osteoporosis, which are consistent
with prevailing national guidelines and began to include
post-fracture management of osteoporosis in men in
January of 2001. Clinicians’ use of national guidelines
available on the Internet is voluntary [14, 15, 16, 17, 18,
19].

Study subjects

The study was approved by the HMO’s Institutional
Review Board; members provide consent for use of their
records for research purposes. Study participants were
male members of the HMO who had a new study-de-
fined ICD-9-CM fracture diagnosis and were aged 65 or
older at the time of the fracture (n =1, 526).

“Study-defined” fractures included any closed frac-
ture except skull, facial, finger, toe or ankle that was
coded as a diagnosis during a clinical encounter. We did
not include open fractures (suggestive of high force). The
study-defined fractures have been associated with de-
creased bone mass [20].

We defined the index date as the date of the clinical
encounter during which the fracture was diagnosed. We
included only those men who had minimum HMO eli-
gibility for 12 months before and 6 months after the
index date ( » =1, 195). This included the exclusion of
203 men who died within 6 months after the index
fracture. We excluded those who did not have a phar-
macy benefit at the time of the index fracture, resulting
in a final study population of 1,171 men.

Analysis variables

We grouped index fractures according to site—hip,
vertebra, wrist, humerus, pelvis, other upper extremity
(radius, ulna, carpals and metacarpals), other lower
extremity (femur, patella, tibia, fibula, tarsals and met-
atarsals) and other torso (rib or clavicle). For each study
subject, we identified an 18-month observation window,
beginning 12 months prior to and ending 6 months
following the index date. We used a 12-month pre-
fracture period to assess medication use and other
healthcare utilization, and the 6-month post-fracture
period to assess patient management in response to the
fracture. We also used at least the 12-month pre-fracture
period (all available data from 1 January 1997 through
the index fracture) to assess for clinical conditions
associated with osteoporosis, fracture risk and the
presence of other chronic conditions. We limited our
post-fracture evaluation window to 6 months because
we were interested in practice patterns in response to a
fracture. After about 6 months, other triggers for
treatment could intervene, such as additional fractures
and visible kyphosis.

We defined use of pharmacologic agents for the
treatment of primary osteoporosis as a dispensed pre-
scription for oral bisphosphonates or calcitonin. We did
not include treatment of secondary osteoporosis, such as
testosterone for hypogonadism. We defined existing
treatment as a dispensed prescription for any of these
drugs prior to the patient’s index date. New treatment,
the primary outcome for analysis, was defined as a dis-
pensed prescription that occurred in the post-fracture
period without a dispensed prescription in the pre-frac-
ture period.



BMD measurements were performed by an outside
contractor that provided rapid patient access to axial
dual X-ray absorptiometry (DXA) and electronic re-
sults. We recorded any BMD measurement during the
18-month observation period. BMD 1is not typically
measured frequently; a BMD measurement frequency of
1-2 years is recommended by prevailing clinical guide-
lines [21].

Pre-fracture comorbidities were identified by
searching visit diagnoses and problem list notations in
the ambulatory medical record from 1 January 1997,
through the date of the index fracture. We were
interested in whether or not patient disease burden was
associated with treatment for osteoporosis. We in-
cluded common co-morbidities (diabetes, heart disease,
hypertension, hyperlipidemia, malignant neoplasms,
COPD/asthma, arthropathies, osteoarthritis and
depressive disorders). We used the identified comor-
bidities to calculate the Charlson Comorbidity Index
[22] as adapted for use with ICD-9-CM administrative
databases [23].

We were also interested in whether or not patient
risk factors for osteoporotic fracture were associated
with treatment. To this end, we calculated age on the
date of the index fracture and averaged body weight
over the entire observation period. We also identified
specific diagnoses associated with secondary osteopo-
rosis (hyperthyroidism, hyperparathyroidism, Cushing’s
syndrome, vitamin D deficiency, cirrhosis, chronic renal
failure, malabsorption, malnutrition, testicular hypo-
function and hypogonadism) and conditions associated
with risk of fracture due to falls (Parkinson’s disease,
rheumatoid arthritis, osteoarthritis, Alzheimer’s, senil-
ity and subacute delirium, alcoholism and type 1 dia-
betes). We examined use of medications prior to the
index fracture that are related to the development of
osteoporosis. Anti-convulsant drug use, associated with
osteomalacia [24], was defined as any single dispensed
prescription for phenobarbital, phenytoin or carba-
mazepine. In accordance with accepted guidelines [18§],
chronic glucocorticoid use was defined as usage in ex-
cess of 5 mg of prednisone or its equivalent per day for
more than 90 days prior to the index fracture. We also
examined medications related to increased risk of falls
and fractures, including long-acting benzodiazepines
(chlordiazepoxide, diazepam, flurazepam, triazolam)
and tertiary tricyclic antidepressants (amitriptyline,
imipramine, doxepin) [21] that were in use at the time
of the index fracture. We considered a patient to be a
user of these medications at the time of the index
fracture if the date the prescription was dispensed plus
the days of medication supplied included the index
fracture date.

We also evaluated healthcare benefit, patient medi-
cal utilization and clinician characteristics for their
potential association with receipt of an osteoporosis
medication. We hypothesized that high out-of-pocket
expenses for care could be associated with lack of
treatment. We assessed healthcare benefit variables at
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the time of the index fracture, including the copayment
level for office visits and for filled prescriptions
dichotomized into high ($20 or more) and low. We
assessed utilization variables in the 12-month pre-frac-
ture period because we were interested in whether the
type or frequency of interaction with the healthcare
system was associated with treatment. We included
whether or not the patient had an office visit for a
routine examination; counts of visits to the patient’s
personal primary care clinician; visits to any primary
care clinician (internal medicine or family practice
physicians, nurse practitioners or physician assistants);
emergency room visits; hospital admissions; days spent
in skilled nursing, intermediate or residential care
facilities. We hypothesized that some types of clinicians
might be more apt to treat than others. Clinician
characteristics were assessed at the time of the index
fracture and included the age and gender of the pa-
tient’s primary care clinician, whether that clinician was
an MD or non-MD (nurse practitioner or physician
assistant), the total number of patients on the clini-
cian’s panel and the average number of monthly visits
to the clinician.

Statistical methods

All analyses were performed using SAS version 6.12
(SAS Institute, Cary, N.C.). We conducted bivariate
comparisons using Student’s ¢ -test for continuous
measures and Pearson’s chi-square tests for dichoto-
mous or categorical variables. We used the Mantel-
Haenszel chi-square to test trends across index years.

We evaluated 34 potential explanatory variables for
their ability to predict receipt of a drug for the
treatment of osteoporosis in the follow-up period,
limiting the analysis to the 1,143 men who had not
received an osteoporosis drug prior to their index
fracture. The variables tested included patient clinical
characteristics, patient utilization and health benefit
variables, primary care clinician characteristics and
three interaction terms (age with osteoporosis diagno-
sis, age with number of ambulatory visits and osteo-
porosis diagnosis with chronic steroid use). Using the
backward selection stepwise option and a 0.05 P -va-
lue criterion, we reduced these 34 possible predictor
variables to the four-variable model presented here
(results for the 30 nonsignificant variables are shown
in the Appendix).

Results

Table 1 shows that the mean age of study subjects was
76.7+7.6 years, and body weight was 179 + 34 pounds.
BMD measurement was rare (n =13, 1.1%). There were
39 patients (3.3%) with a diagnosis of osteoporosis, 178
patients (15.2%) who had a diagnosis or were taking a
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Table 1 Study population by post-fracture treatment status

Post-fracture Rx No post-fracture Rx Total
treatment treatment
n Y% n % n Y%
Study subjects 83 7.1% 1,088 92.9% 1,171 100%
Mean age** 78.7 - 76.6 - 76.7 -
(Standard deviation) (6.9) (7.6) (7.6)
Mean weight (Ibs)* 164 - 180 - 179 -
(Standard deviation) (31.8) (34.3) (34.3)
Mean Charlson Comorbidity Index** 1.8 - 1.3 - 1.3 -
(Standard deviation) (1.6) (1.5) (1.5)
Charlson Comorbidity Index distribution**
0 21 25.3% 431 39.6% 452 38.6%
1 17 20.5% 240 22.1% 257 22.0%
2 22 26.5% 225 20.7% 247 21.1%
3+ 23 27.7% 192 17.7% 215 18.4%
Pre-fracture Rx treatment* 20 24.1% 8 0.7% 28 2.4%
Had BMD measurement* 4 4.8% 9 0.8% 13 1.1%
Osteoporotic fracture risk:
Osteoporosis diagnosis* 23 27.7% 16 1.5% 39 3.3%
Risk of secondary osteoporosis:
Diagnosis + 5 6.0% 78 7.2% 83 7.1%
Chronic glucocorticoid use* 20 24.1% 42 3.9% 62 5.3%
Anti-convulsant use 4 4.8% 41 3.8% 45 3.8%
Any secondary osteoporosis risk* (see note) 29 34.9% 149 13.7% 178 15.2%
Risk from falls:
Falls-risk diagnosis+ + 34 41.0% 425 39.1% 459 39.2%
Tertiary tricyclic anti-depressant at index 5 6.0% 27 2.5% 32 2.7%
Long-acting benzodiazepine at index 0 0.0% 14 1.3% 14 1.2%
Any risk from falls (see note) 38 45.8% 445 40.9% 483 41.3%
Chronic medical conditions:
Diabetes mellitus 11 13.3% 195 17.9% 206 17.6%
Heart disease 26 31.3% 354 32.5% 380 32.5%
Hypertension 29 34.9% 423 38.9% 452 38.6%
Hyperlipidemia 15 21.4% 233 18.1% 248 21.2%
Malignant neoplasms** 30 36.1% 246 22.6% 276 23.6%
COPD/asthma** 33 39.8% 294 27.0% 327 27.9%
Arthropathies 33 39.8% 341 31.3% 374 31.9%
Osteoarthritis 17 20.5% 195 17.9% 212 18.1%
Depressive disorders 5 6.0% 113 10.4% 118 10.1%

*Includes hyperthyroidism (0.6%), hyperparathyroidism (0.3%), Cushing’s syndrome (0.2%), cirrhosis (0.5%), chronic renal failure

(5.3%) and testicular hypofunction (0.5%)

* *Includes Parkinson’s (3.8%), rheumatoid arthritis (2.0%), osteoarthritis (18.1%), dementia (5.7%), alcoholism (2.6%), type 1 diabetes
(2.9%) and stroke (13.3%). Note: These figures are not additive because the percentages are not mutually exclusive.

*P<0.001, **P<0.05

medication associated with secondary osteoporosis and
484 patients (41.3%) with a diagnosis or medication
associated with falls. The most common comorbidities
were hypertension ( n =452, 38.6%), heart disease
(n=1381, 32.5%), arthropathies ( n =374, 31.9%), and
asthma/COPD (n =327, 27.9%).

Pharmacologic treatment of osteoporosis was
uncommon—only 83 (7.1%) of the study population
received one or more dispensed prescriptions following
the index fracture. Nearly a quarter of these patients
were already being treated prior to the fracture, i.e.,
only 63 (5.4%) received new treatment. In the bivariate
analyses, factors strongly associated with receiving a
drug after fracture included having received pre-frac-
ture treatment (24.1% vs. 0.7%, P <0.001), having
had a BMD measurement (5% vs. 0.8%, P <0.001),
lower body weight (164 vs. 180 pounds, P <0.001),

having received an osteoporosis diagnosis (28% vs.
1.5%, P <0.001), and chronic glucocorticoid use (24%
vs. 3.9%, P <0.001). Men receiving a drug were also
older (78.7 vs. 76.6 years, P =0.013) and less healthy,
as evidenced by a higher score on the Charlson Com-
orbidity Index (1.8 vs. 1.3, P =0.005). Patients in the
treated group were more likely to have malignant
neoplasms (36% vs. 22.6%, P =0.005) and asthma/
COPD (40% vs. 27.0%, P =0.013) than those who
were not treated.

Table 2 shows the number of fractures by fracture
site and the proportion of subjects with each fracture
type who received post-fracture osteoporosis medica-
tion, BMD measurement and a pre-fracture diagnosis of
osteoporosis, secondary osteoporosis or falls risk. The
most common type of fracture was other torso (rib or
clavicle) with 310 (26.5%), followed by vertebral
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Table 2 Number (%) with post-fracture osteoporosis drug treatment, BMD measurement® and relevant diagnoses by Index Fracture Site

Number with Post-fracture BMD Osteoporosis Secondary Falls-risk
fracture osteoporosis Rx measurement diagnosis osteoporosis diagnosis
diagnosis
Index fracture site:
Hip 203 5(2.5%) 3 (1.5%) 1 (0.5%) 25 (12.3%) 114 (56.2%)
Vertebral 204 60 (29.4%) 6 (2.9%) 24 (11.8%) 16 (7.8%) 83 (40.7%)
Wrist 48 1 (2.1%) 1 (2.1%) 1 (2.1%) 1 (2.1%) 13 (27.1%)
Pelvis 31 2 (6.5%) 0 (0.0%) 0 (0.0%) 2 (6.5%) 9 (29.0%)
Humerus 66 2 (3.0%) 0 (0.0%) 3 (4.6%) 6 (9.9%) 30 (45.5%)
Other upper extremity 109 1 (0.9%) 0 (0.0%) 3(2.8%) 4 (3.7%) 42 (38.5%)
Other lower extremity 200 2 (1.0%) 1 (0.5%) 2 (1.0%) 10 (5.0%) 59 (29.5%)
Other torso 310 10 (3.2%) 2 (0.7%) 5 (1.6%) 19 (6.1%) 109 (35.2%)
Total 1,171 83 (7.1%) 13 (1.1%) 39 (3.3%) 83 (7.1%) 459 (39.2%)

*BMD measurement in the window 12 months prior to and 6 months after index fracture

(n=204, 17.4%), hip (n =203, 17.3%) and other lower
extremity ( n =200, 17.1%). Although only 7.1% of all
subjects received an osteoporosis medication following
their fracture, 29.4% ( n =60) of the 204 subjects who
had a vertebral fracture received post-fracture treat-
ment. Only 5 of 203 (2.5%) of the men who had a hip
fracture received an osteoporosis medication following
their fracture. As noted, BMD measurement was rare
overall and remained rare for all fracture types. Frac-
tures most frequently associated with an osteoporosis
diagnosis were vertebral fractures (11.8%), and those
most frequently associated with a diagnosis increasing
the risk for secondary osteoporosis or a diagnosis
increasing the risk of falls were hip fractures (12.3% and
56.2%, respectively).

We also compared the distribution of fractures in
those who did and did not receive an osteoporosis
medication and/or a BMD measurement. Most (72.3%)
of the 83 subjects who received a drug had vertebral
fractures. Of the 13 subjects who had a BMD mea-
surement, 6 (46.2%) had vertebral fractures, 3 (23.1%)
had hip fractures, 2 (15.4%) had other torso fractures,
and one each (7.7%) had a wrist fracture or other lower
extremity fracture. Four (30.8%) had osteoporosis and 8
(61.5%) had osteopenia at any site, while only 1 (7.7%)
had normal bone mass. In univariate comparisons,
patients who had not received a post-fracture osteopo-
rosis medication were significantly more likely than
those who did have such treatment to have had fractures
of hip (18.2% vs. 6.0%; P <0.001), other upper

extremity (9.9% vs.1.2%; P <0.05), other lower ex-
tremity (18.2% vs. 2.4%; P <0.001) or other torso
(27.6% vs. 12.1%; P <0.001). Patients who had received
an osteoporosis medication or a BMD measurement
were more likely than those who had not (72.3% vs.
13.2%; P <0.001 and 46.2% vs. 17.1%; P <0.05) to
have had a vertebral fracture.

Figure 1 displays the proportion of study subjects
who received a BMD measurement and who received
new or ongoing pharmacotherapy for osteoporosis by
year of index fracture. Although these proportions were
relatively stable (the test for trend was not significant),
new drug treatment appeared greater in 2001 than in
prior years. New drug treatment in men with a hip or
vertebral fracture (not displayed) also appeared to
improve from 12.7% in 1998 to 18.6% in 2001, although
this was also not significant. Figure 2 shows post-
fracture pharmacologic treatment by type of treatment,
by index year. Calcitonin was the osteoporosis treatment
of choice in 1998 and 1999, but bisphosphonates became
more common in 2000, and significantly ( P =0.018)
more common in 2001.

Table 3 displays the results of the multivariate lo-
gistic regression model predicting new osteoporosis
medication use after the index fracture. Of the 34 vari-
ables tested in the stepwise fashion, only 4 provided
statistically significant predictive value: a higher value
on the Charlson Comorbidity Index (OR 1.26, 95% CI
1.05-1.51), an osteoporosis diagnosis (OR 8.11, 95% CI
3.08-21.3), chronic glucocorticoid use (OR 5.37, 95% CI

Table 3 Multivariate logistic regression predicting post-fracture osteoporosis drug treatment in subjects without pre-fracture treatment

(n=1, 143)

Parameter Standard Odds
Predictor variable Estimate Error Ratio 95% CI P value
Charlson index 0.233 0.092 1.26 1.05-1.51 0.011
Osteoporosis Dx 2.093 0.494 8.11 3.08-21.3 0.0001
Chronic glucocorticoids 1.682 0.419 5.37 2.37-12.2 0.0001
Vertebral fracture 2.810 0.325 16.6 7.78-31.4 0.0001
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Fig. 1 Post-fracture treatment, 8.0%
by year of index fracture
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2.37-12.2) and a vertebral fracture (OR 16.6, 95% CI
7.8-31.4). Individual co-morbidities, those associated
with secondary osteoporosis or falls, measures of utili-
zation and healthcare benefit and clinician characteris-
tics did not provide significant predictive value for new
osteoporosis medication use.

Discussion

We evaluated patient characteristics and trends in oste-
oporosis treatment after a fracture in men aged 65 and
older. We found very little treatment. Only 7.1%
received a medication for osteoporosis anytime in the
18-month window surrounding an index fracture, and
only 5.4% received new treatment after an index frac-

Fig. 2 Post-fracture 12.0%

ture. Only 1.1% received a BMD measurement in the 18-
month window. The trend in pharmacologic treatment
over the 3.5 years of index fractures was in a positive
direction, but did not significantly improve despite the
promulgation of internal guidelines, the availability of
effective treatment and the publication of expert con-
sensus treatment recommendations [I11]. In fact, we
found that even in the fractures that have been most
often associated with osteoporosis (hip and vertebral
fracture) treatment rates in men were low and did not
improve.

Our findings are not dissimilar to another recent
evaluation of hip fractures in men [9]. That study found
that only 2.7% of 110 men aged 50 and older with hip
fracture had had antiresorptive treatment for osteopo-
rosis at hospital discharge. One to five years after the
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fracture, 9.1% of the men were on treatment. Findings
in four other studies of the management of hip fracture
and in one of wrist fracture that included men (but did
not report results separately for men) also revealed low
rates of osteoporosis treatment [11, 25, 26, 27, 28].

Many of our study patients who received a medi-
cation (60/83) and almost half (46%) of the patients
who received a BMD measurement had a vertebral
fracture. Nonetheless, almost 70% of our study pa-
tients with a vertebral fracture were untreated. Factors
that increased the likelihood of treatment were an in-
creased burden of illness, a prior diagnosis of osteo-
porosis, vertebral fractures and chronic use of
glucocorticoid medications. Interestingly, fracture types
other than vertebral were not positively associated with
treatment. In fact, those who were treated were less
likely to have had a hip fracture (rather than another
fracture type) than those who were not treated. Also of
interest are the factors that were not significantly
associated with treatment: other risk factors for oste-
oporotic fracture, level of out-of-pocket expenses for
care, measures of health care utilization and primary
care clinician characteristics.

The causes of the low rates of treatment and potential
interventions should be the topic of urgent further re-
search, because treatment significantly reduces future
fractures and associated morbidity [2, 8, 9, 29, 30 ].
Although men lose bone mass and suffer osteoporotic
fractures at an older age than women [1, 31], once a
wrist, hip or vertebral fracture has occurred, osteopo-
rosis is nearly as likely in a man as in a woman [6, 32,
33]. Reduced BMD is a significant risk factor for other
fractures in men as well [34, 35]. Although the data in
men associating some fractures with low BMD are more
limited, most prior fractures increase the risk of future
fractures in men and in women [36]. We conclude that
BMD measurement, with follow-up treatment as indi-
cated, should be considered across a broad range of
fractures in older men.

The clinical characteristics of older men with frac-
tures also assist in defining possible useful future
interventions. About 15% of the post-fracture patients
in our study had a diagnosis or were taking a medi-
cation associated with secondary osteoporosis, and
about 41% had a diagnosis increasing the risk of falls.
Our findings likely represent under-ascertainment and/
or under-documentation of conditions that increase the
patient’s risk of fracture. For example, 30-60% of men
evaluated for vertebral fracture have been found to
have secondary causes for osteoporosis [37]. Tuck et al.
[6] found that 51% of men aged 40-80 with distal
forearm fracture had identified causes of secondary
osteoporosis. Poor et al. [8] retrospectively evaluated
the medical records of 232 men who had hip fractures,
and although there were some differences in the con-
ditions they and we evaluated, they found a higher
prevalence of risk factors for secondary osteoporosis
and for falls. Poor et al. also found that these factors
appeared to account for 72% of the hip fractures in
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men. Many of these risk factors are recognizable, and
some are modifiable and should be treated when pos-
sible to reduce fracture risk.

Preventing osteoporotic fractures can be achieved
through several strategies. Alendronate received Food
and Drug Administration (FDA) approval in the United
States for the treatment of osteoporosis in men in
October of 2000 [38]. Another bisphosphonate, risedr-
onate, and calcitonin (considered a second line treat-
ment with lower efficacy) [39, 40, 41] are approved
treatments for women and receive off-label use in men.
Alendronate reduced the risk of new vertebral fractures
by about 45% and other clinical fractures by about 30%
in post-menopausal women with osteoporosis [42, 43]
and has been demonstrated to increase bone mass and
prevent vertebral fractures in men with osteoporosis
[38].

Other effective treatments include injections of
human parathyroid hormone (1-34) [44], which pro-
duced a marked effect on bone mineral density in men
[46], and calcium and vitamin D supplementation [46,
47]. Tt is likely that multiple reasons explain the low rates
of BMD measurement and treatment we found. In our
HMO, BMD measurement requires a referral outside of
the plan, and this requirement might be perceived as
discouraging use of this contracted service. However, we
do not believe this is a major factor. The contract
encourages ease of access and viewing of results, and the
health plan’s internal guidelines encourage BMD mea-
surement in older post-fracture patients. Since much of
the societal focus in osteoporosis has been on women,
male patients and their physicians may not understand
the risk of osteoporosis and the future risk of fractures
in men who already have sustained one [9]. Even if a
fracture raises the suspicion of osteoporosis, male
patients may avoid evaluation and treatment because of
the stigma that may be associated with a “‘woman’s
disease.” There is evidence that many clinicians are
uncomfortable with the diagnosis and treatment of
osteoporosis [12, 18, 48, 49].

Although there is a known effective osteoporosis
treatment in men, the evidence base regarding the
epidemiology of osteoporosis and outcomes of treat-
ment in men is weaker than in women. For example,
although clinical guidelines are in place for post-men-
opausal osteoporosis, only expert consensus guides
treatment in men [11]. FDA approval of treatment for
men 1S more recent than that for women, and full
diffusion of the treatment into common practice has
not occurred.

Our study has several limitations. First, it includes
patients from a single HMO and may not reflect patterns
of patient management in other geographic areas,
especially in other nations. However, the demographics
of the HMO’s membership are representative of the
insured population in this metropolitan area. For those
patients who were hospitalized, the findings also include
the post-fracture practices at seven area hospitals.
Although the findings may reflect treatment patterns
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only in this area, the similarities to the findings reported
elsewhere suggest that the gaps found here in the man-
agement of osteoporosis in men after a fracture are
widespread.

Second, the diagnostic data are entered into the
electronic medical record as a visit or problem list
diagnosis by treating clinicians. These diagnoses could
be either under- or over-documented and were not
evaluated through review of the medical record text.
However, to the extent that documentation relates to
recognition and follow-up of diagnoses increasing the
risk of future fracture, the data are important.

Third, because this study evaluated existing elec-
tronic data, we did not have access to important life-
style-related treatments, such as calcium and vitamin
D intake and exercise. We also did not fully assess
evaluation and management of secondary osteoporo-
sis, such as through laboratory data and relevant fol-
low-up treatments (e.g., hypogonadism). This should
be the focus of further study. We conclude that even
in men with the significant predictors of treatment,
treatment was uncommon, so virtually all men with
fractures do not receive the BMD measurement or

Table 4 Appendix

treatment that they should. The disconnect between
orthopedic acute treatment of a fracture and the need
for preventive care to reduce the risk of re-fracture
highlights the benefits of using information systems to
merge diagnostic and treatment information and thus
delineate gaps in patient management. Interventions
could be directed toward the clinician and the patient
and could include electronic or paper alerts and
reminders, or educational strategies such as academic
detailing, critical care pathways or clinical guidelines,
or nurse- or pharmacist-based case management pro-
grams [50, 51, 52, 53]. Interventions should be applied
to prevent this important cause of morbidity and
mortality in men.

Appendix

Non-significant variables tested in multivariate logistic
regression predicting post-fracture osteoporosis drug
treatment in subjects without pre-fracture treatment
(Table 4).

Odds ratio 95% CI
Patient characteristics:
Age 1.046 0.97-1.13
Weight 0.994 0.98-1.01
$20 or greater Rx co-pay 0.859 0.45-1.66
$10 or greater office visit 1.960 0.98-3.92
Had BMD measurement 4.516 0.80-25.5
Secondary osteoporosis 0.378 0.09-1.52
Falls risk diagnosis 1.260 0.64-2.49
Utilization variables:
Had routine office exam 0.578 0.18-1.86
Primary provider visits 0.939 0.77-1.15
Primary care visits 1.026 0.80-1.31
Prescriptions 0.994 0.98 - 1.01
Emergency visits 1.111 0.81-1.52
Hospitals admissions 0.991 0.60-1.63
Home health visits 0.906 0.77-1.06
RCF/ICF days 0.995 0.98-1.01
Fracture sites:
Hip 0.926 0.24-3.59
Pelvis 4.385 0.74-26.1
Wrist 1.122 0.11-11.2
Humerus 0.744 0.08-7.08
Other upper extremity - 0-999
Other lower extremity 0.289 0.03-2.58
Other torso 3.465 0.39-31.0
Provider variables:
Provider age 0.967 0.92-1.01
Male gender 1.003 0.36-2.81
MD (vs. PA/NP) 0.801 0.07-9.01
Average panel size 0.999 0.99-1.00
Average monthly visits 1.000 0.99-1.01
Interaction terms:
Age x osteoporosis diagnosis 0.878 0.76-1.01
Age X primary care visits 0.999 0.99-1.01
Steroid use X osteoporosis diagnosis - 0-999
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