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Abstract To determine if physicians have improved the
recognition and treatment of osteoporosis in patients
with an acute hip fracture, we performed a retrospective
analysis of discharge data from 1995 and 2000 at the
University of Pittsburgh Medical Center, a large tertiary
care, academic institution. We examined patients
admitted with an acute hip fracture in 1995 and 2000
and age- and sex-matched patients admitted with com-
munity acquired pneumonia in 2000. Outcomes included
age, gender, race, discharge diagnoses (from ICD-9
codes) and discharge medications (from discharge sum-
maries) in all patients. There were 136 acute hip fracture
patients (mean age 73±18 years) in 1995, 117 acute hip
fracture patients (mean age 76±16 years) in 2000 and
116 patients with community-acquired pneumonia
(mean age 78±7 years). Patients admitted in 2000 with
an acute hip fracture were more likely to be diagnosed
with osteoporosis (18% vs. 4%, P<0.02), more likely to
be discharged on calcium (17% vs. 7%, P<0.02) and
more likely to be discharged on antiresorptive therapy
(15% vs. 2%, P<0.001) than those admitted in 1995.
Moreover, patients admitted with community-acquired
pneumonia were just as likely to receive calcium, vitamin
D or antiresorptive agents at the time of discharge as
those with an acute hip fracture in 2000. Patients with a

diagnosis of osteoporosis in 2000 were older and more
likely to receive antiresorptive agents than those without
a diagnosis (29% vs. 11%, P<0.05). None of the pa-
tients received a bone mineral density examination while
in the hospital. Although there was an improvement in
the management of osteoporosis after an acute hip
fracture from 1995 to 2000, there was no difference in
management of patients with hip fracture versus pneu-
monia in the year 2000. However, patients with a ‘‘di-
agnosis’’ of osteoporosis in 2000 were more likely to be
discharged on appropriate therapeutic options. We
conclude that although we have improved our care of
osteoporosis for elderly in general from 1995 to 2000,
patients with an acute hip fracture are not receiving any
additional treatment unless they have a diagnosis of
osteoporosis. Further studies are needed to determine
which factors are needed to target patients for appro-
priate diagnosis and treatment.
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Introduction

Osteoporosis is the major contributing factor to frac-
tures in the elderly population [1]. There are approxi-
mately 1.3 million osteoporotic fractures involving the
spine, hip and distal radius in the U.S. each year [2] at a
cost of over 13.8 billion dollars in 1995 (equivalent to 17
billion dollars in 2001) [1, 3]. However, fractures of the
hip are associated with the greatest morbidity and
mortality. Over 50 percent of patients become institu-
tionalized and up to 20% of patients die within the
first year after the hip fracture [1].

Furthermore, studies have demonstrated that the
occurrence of one type of fracture increases the
probability of a second type of fracture [4, 5, 6, 7, 8,
9]. The occurrence of a hip fracture increases the risk
of a subsequent fracture by up to six-fold [10, 11], and
the occurrence of one vertebral fracture increases the
risk of a second vertebral fracture by four-fold [5, 6].
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Moreover, there are potent antiresorptive medications
in our pharmaceutical armamentarium that prevent
further bone loss, increase bone mineral density and
reduce the risk of vertebral and hip fractures [12, 13,
14, 15, 16, 17, 18, 19]. To date, no clinical trial has
tested whether an antiresorptive or anabolic therapy
given after a hip fracture will reduce the rate of sub-
sequent fracture; however, a consensus conference
statement and guidelines developed by the National
Institutes of Health recommended osteoporosis treat-
ment for patients who sustain a hip fracture [20].
Therefore, with the knowledge that osteoporosis is
common, associated with significant mortality and
morbidity and that a previous fracture is a major risk
factor for a subsequent fracture, it would be appro-
priate to implement osteoporosis preventive and ther-
apeutic measures at the time of admission for a hip
fracture.

To determine if hospitalization for hip fracture has an
impact on the diagnosis, evaluation and subsequent
treatment of osteoporosis, and if the availability of new
agents has improved our treatment track record, we
performed a retrospective analysis of patients with acute
hip fractures admitted to the University of Pittsburgh
Medical Center in the years 1995 and 2000. For a hos-
pital control group, we examined the number of elderly
patients admitted with community-acquired pneumonia
in 2000. Community-acquired pneumonia was chosen to
represent a common nonskeletal-related hospitalization
in this age group. We postulated that at an academic
institution, in which lectures on osteoporosis, National
Osteoporosis Foundation guidelines and rehabilitation
are frequently presented to the house staff and faculty,
the majority of patients with acute hip fracture would be
assigned a diagnosis of osteoporosis and sent home on
calcium, vitamin D or antiresorptive therapy. We also
postulated that patients without this diagnosis would be
less likely to receive preventive measures after the frac-
ture, and those without a diagnosis of hip fracture (i.e.,
those with community-acquired pneumonia) would be
less likely to be discharged on preventive or therapeutic
alternatives for osteoporosis.

Materials and methods

After obtaining approval by the Institutional Review Board, a
retrospective chart analysis was conducted using the ICD-9 diag-
nosis codes for all acute hip fractures in the years 1995 and 2000,
and elderly patients with community-acquired pneumonia in 2000,
admitted to the University of Pittsburgh Medical Center (including
Presbyterian University Hospital and Montefiore University Hos-
pital—tertiary care, level-1 trauma centers). The hospitals have
residency programs in internal medicine and orthopedics, as well as
fellowship programs in endocrinology, rheumatology and geriat-
rics. The data were collected by electronic medical records using
discharge diagnosis codes. The codes included those for pathologic
femur fracture, intracapsular femur fracture, closed epiphyseal
femur fracture, femoral neck fracture, trochanteric fracture, inter-
trochanteric fracture and subtrochanteric fracture. ICD-9 codes for
community-acquired pneumonia were also included.

Collected data included the patient�s age, gender, race, etiology
of hip fracture (fall, motor vehicle accident, trauma or unknown),
whether the patients received a dual-energy X-ray absorptiometry
(DXA) scan as an inpatient or had a DXA scan ordered for the
time of follow-up, and medications the patients received at dis-
charge (e.g., calcium, vitamin D, bisphosphonates, calcitonin,
hormone replacement therapy or selective estrogen receptor mod-
ulators). We assessed if the diagnosis of osteoporosis was assigned
to the patient. The patient�s name and medical record number were
not provided. Patient data were provided by an honest broker who
was not aware of the research question.

The clinical characteristics of all patients were examined,
including race, gender and age. Comparison of the categorical data
from 1995 and 2000 was performed by Fisher�s exact test as well as
acute hip fracture in 2000 and community-acquired pneumonia in
2000. In 2000, patientswith hip fracturewere divided into two groups
according to whether or not they had received a diagnosis of osteo-
porosis. Fisher�s exact test was performed to determine whether
diagnosis of osteoporosis impacted on hip fracture patients receiving
calcium, vitamin D or antiresorptive therapy during the year 2000.
Characteristics such as race and gender on influence of osteoporosis
diagnosis were also assessed. The effect of mean age on influence of
diagnosis was analyzed via two-sample t-test. Significance was
defined as a P<0.05. Statistical procedures were performed with
the SAS 8.1 program (SAS Institute, Cary, N.C., USA).

Results

In 1995, 136 patients were admitted with an acute hip
fracture. The majority of patients were Caucasian
women (Table 1), and only 4% received a discharge

Table 1 The demographics and therapy prescribed to patients in 1995 and 2000. AA African American

All hip fractures All hip fractures Community acquired pneumonia
Patients in 1995 Patients in 2000 Patients in 2000

Characteristic (n=136) (n=117) (n=120)
Average age in years
(mean ± SD)

73±18 76±16 78±7

Gender 43 males (32%) 38 males (32%) 41 males (34%)
93 females (68%) 79 females (68%) 79 females (66%)

Race 125 Caucasian (92%) 74 Caucasian (63%)** 98 Caucasian (82%)
7 AA (5%) 25 AA (21%) 18 AA (15%)
4 unknown (3%) 18 unknown (15%) 4 unknown (3%)

Calcium 10 (7%) 20 (17%)* 24 (20%)
Vitamin D 11 (8%) 14 (12%) 22 (18%)
Antiresorptive therapy 3 (2%) 17 (15%)** 12 (10%)

*P<0.02 (hip fracture patients in 2000 compared to 1995),
**P<0.001 (hip fracture patients in 2000 compared to 1995)
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diagnosis of osteoporosis. Overall, 7% of the patients
were discharged on calcium, 8% on vitamin D and 2%
on antiresorptive therapy (Table 1).

In the year 2000, 117 acute hip fracture patients were
admitted to the hospital. The overall mean age was
76±16 years, and the majority of patients were Cauca-
sian women (Table 1). The most common reason for
fracture was a fall from standing height. Seventy (60%)
patients had a fall from standing height, 15 (13%)
fractures were sustained during motor vehicle accidents,
10 (9%) were from other traumas, and the cause was
unknown in 22 (19%) of the patients. Only twenty
(17%) of the 117 hip fracture patients were discharged
home on supplemental calcium in 2000, and 12% were
discharged home on vitamin D (Table 1). Seventeen
(15%) were discharged home on some form of antire-
sorptive therapy.

In 2000, 294 patients were admitted with community-
acquired pneumonia. A subset of 120 patients was
analyzed who were matched for age and sex, but not
race (Table 1). The mean age was 78±7 years, and 66%
were women. In this group, 20% were discharged home
on supplemental calcium, 18% on some form of vitamin
D and 10% on antiresorptive therapy (Table 1).

Comparisons between 1995 and 2000

Only 5 patients in 1995 were diagnosed with osteopo-
rosis at the time of discharge, while 21 patients in 2000
had been diagnosed (4% in 1995 vs. 18% in 2000,
P<0.001). The average age of the patient with a hip
fracture in 1995 was 73±18 years; this was not statisti-
cally different from the mean age found in 2000
(76±16). There was a significant difference in the racial
composition between the 2 years studied; patients in
1995 were nearly all Caucasian (92% in 1995 vs. 63% in
2000, P<0.001). A multivariate logistic regression was
performed to assess the diagnosis of osteoporosis, ad-
justed for the effects of age, race, gender and date of
diagnosis. Hip fracture patients were 2.25 times more
likely to be diagnosed with osteoporosis in 2000 than in
1995 (CI 1.29 to 3.94, P<0.01).

Only ten patients were discharged on supplemental
calcium in 1995, whereas twice as many received this in
the year 2000 (7% in 1995 vs. 17% in 2000, P<0.02,
Table 1). There was no statistically significant difference
in vitamin D prescribing behavior between these years.
This is in contrast to antiresorptive medication, which
was much more likely to be prescribed in 2000 versus
1995 (2% in 1995 vs. 15% in 2000, P £ 0.001). In 1995,
only one patient received alendronate, and two received
hormone replacement therapy. No patients in 1995 re-
ceived DXA scans. In 2000, there were no statistically
significant differences between patients with hip fracture
or community-acquired pneumonia regarding the num-
ber of patients discharged on calcium, vitamin D or
antiresorptive therapy.

Comparison of patients with and without a diagnosis
of osteoporosis

Of the 117 acute hip fractures in 2000, 21 (18%) were
diagnosed with osteoporosis and 96 were not. The pa-
tients in the osteoporosis-diagnosed group versus those
without this diagnosis had a higher percentage of fe-
males than males (81% vs. 65%), but this was not sta-
tistically significant (Table 2). There was no difference in
racial background. Patients diagnosed with osteoporosis
were significantly older than those who did not receive a
diagnosis (81±10 vs. 74±16 years, P<0.05).

Patients with a diagnosis of osteoporosis were more
likely to be discharged on supplemental calcium (24%
vs. 16%, P=0.37), but this was not significantly differ-
ent. Only 14 patients were discharged home on supple-
mental vitamin D therapy: 4 (19%) in the osteoporosis
diagnosed group and 10 (10%) in the undiagnosed
group (P=0.39).

Patients assigned a diagnosis of osteoporosis were
more likely than patients without an osteoporosis diag-
nosis to have been discharged on antiresorptive therapy
(29% vs.11%, P<0.05, Table 2). Nine patients were
discharged on calcitonin, eight on alendronate, and two
on hormone replacement therapy. No patients were
prescribed risedronate or raloxifene. None of the pa-
tients had a DXA scan scheduled or performed while in
the hospital.

Discussion

Between 1995 and 2000, the diagnosis and manage-
ment of osteoporosis after acute hip fractures has
changed in our institution. The rate of diagnosis in-
creased from 4% in 1995 to 18% in 2000. The groups
were similar in age and gender, but different in racial
composition. This may have been due to expansion in
the patient catchment area between 1995 and 2000.
More importantly, twice as many patients were dis-

Table 2 Demographics and therapy prescribed in 2000 with and
without diagnosis of osteoporosis. AA African American

Characteristic Patients with a
diagnosis of
osteoporosis in
2000 (n=21)

Patients without a
diagnosis of
osteoporosis
in 2000 (n=96)

Average age in years
(mean ± SD)

81±10 74±16*

Gender 4 males (19%) 34 males (35%)
17 females (81%) 62 females (65%)

Race 13 Caucasian (62%) 61 Caucasian (64%)
5 AA (24%) 20 AA (21%)
3 unknown (14%) 15 unknown (15%)

Calcium 5 (24%) 15 (16%)
Vitamin D 4 (19%) 10 (10%)
Antiresorptive therapy 6 (29%) 11 (11%)*

*P<0.05 (hip fracture patients in 2000 with a diagnosis of osteo-
porosis versus those without)
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charged on supplemental calcium, and a higher per-
centage (2% vs. 15%) were being sent home on anti-
resorptive agents in 2000 compared to 1995. This may
have been due to the approval of several new antire-
sorptive therapies since 1995. However, an unexpected
finding was that patients admitted with community-
acquired pneumonia were just as likely to be treated
with calcium, vitamin D or antiresorptive therapy at
discharge as those who were discharged with a diag-
nosis of hip fracture. This implies that care for skeletal
health in older patients may have improved since 1995,
but not care specific for elderly patients with a hip
fracture.

Patients who were assigned a diagnosis of osteopo-
rosis were more likely to receive some form of therapy.
The percentages of patients who received calcium, vita-
min D and antiresorptive agents were higher in the
group that had the diagnosis, but a statistically signifi-
cant difference was found only among the patients who
received antiresorptive therapy.

Other studies have reported similar findings [21, 22].
Black and colleagues found that the diagnosis of oste-
oporosis was made in only 14% of patients admitted for
hip fracture over a 5-year period at an academic insti-
tution [21]. A large retrospective study by Castel and
colleagues found that physicians rarely made the diag-
nosis of osteoporosis even in the setting of a low impact
fracture [23]. Only 30 to 40% of the patients received
any medication for osteoporosis 6 months after the
fracture, and this was primarily calcium supplementa-
tion. Kleerekoper reported that the rate of diagnosis of
osteoporosis is low even after insurance claims are made
for a fracture [24]. Only 21% of nearly 30,000 women
over the age of 50 making a claim for a fracture sub-
mitted a claim for osteoporosis, indicating that most
fractures are not recognized as being related to osteo-
porosis.

Several other studies have demonstrated that man-
agement after osteoporotic fractures is inadequate.
Kahn noted that half of the patients who sustained a
wrist fracture from minor trauma received no follow-up
attention for osteoporosis, and very few received any
medications [25]. In another study, after distal radius
fractures in over 1,000 women, less than 3% received a
DXA scan and less than a quarter were started on at
least one form of therapy [26]. As patients grew older,
they were less likely to receive any therapy. A medical
consultation for a hip fracture patient does not appear
to improve osteoporosis therapy or DXA scanning [27].
A recent study identified predictors of osteoporosis
treatment in postmenopausal women after distal fore-
arm fractures, and only 17% of these women were
started on medications for osteoporosis [28]. Women
who were diagnosed with osteoporosis, those with a
previous distal radius fracture and smokers were more
likely to receive medications. In our institution, no pa-
tients received a DXA scan at the time of the fracture,
and only 17% received calcium, 12% vitamin D and
15% an antiresorptive agent.

Our study has several limitations. Since discharge
diagnosis codes were used, we know how many patients
left the hospital with a diagnosis of osteoporosis, but we
do not know the number of patients who were admitted
to the hospital with that diagnosis. We also do not know
the medications on admission. In addition, it is possible
that we may have missed some codes for diagnosis,
fracture, calcium, vitamin D or any of the antiresorptive
agents. There are many over-the-counter supplements
containing calcium that we may have overlooked. Al-
though we examined common supplements found in the
Physicians Desk Reference for nonprescription drugs
that contain vitamin D or pure vitamin D (e.g., mul-
tivitamins containing 400 IU vitamin D), we may have
missed other supplements that contain vitamin D. Also,
we examined only hospitalized patients. It is possible
that if we looked at patients after their follow-up
orthopedic clinic visit, the number of patients on cal-
cium, vitamin D or other therapy may have been greater.
Our analysis may have included patients with hip frac-
ture from other causes besides osteoporosis. Sixty per-
cent of hip fractures occurred after a fall from standing
height, consistent with the clinical diagnosis of osteo-
porosis. Although 13% had a hip fracture after an
automobile accident and 9% from other trauma, it is
still possible that they had osteoporosis. Cummings and
colleagues recently reported data from a prospective
study of over 9,700 elderly women and found that
traumatic fractures in older women were osteoporotic
fractures [29]. Even if we excluded those patients, of the
92 remaining patients, at best only 22, 15 and 18%
would have been treated with calcium, vitamin D and
antiresorptive therapy, respectively.

There are several strengths to the study as well. There
were over 100 patients admitted to the hospital with an
acute hip fracture in 1995 and 2000, so we were not
analyzing a novel event. Our study included both men
and women, whereas many other studies dealing with
osteoporosis have concentrated only on women. In fact,
men comprised about one-third of the fractures. In
addition our institution has a state-of-the-art DXA scan
easily available to these patients, so access to bone
mineral density imaging would not be an issue in the
postoperative management of the patients. Finally, we
included a control group of patients with community-
acquired pneumonia, a disease unlikely to have a major
impact on bone, or to be a reason to start calcium,
vitamin D or antiresorptive therapy. This suggests that
overall, our osteoporosis prevention or treatment of
patients with a hip fracture is no better than the care
given to elderly patients admitted with pneumonia.

The findings of this study suggest that the manage-
ment of osteoporosis may be inadequate, and the diag-
nosis is made in less than 20% of patients with acute hip
fracture. It is encouraging that the diagnosis and treat-
ment have improved over the past 5 years. However, it is
discouraging that patients discharged with a diagnosis of
community-acquired pneumonia were just as likely to
receive calcium, vitamin D or antiresorptive therapy as
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those with a diagnosis of hip fracture. We found that
older patients were more likely to be assigned a diag-
nosis of osteoporosis. Moreover, the patients who
received a diagnosis were more likely to receive appro-
priate management in the form of calcium, vitamin D
and antiresorptive therapy. Therefore, if patients can be
recognized as having osteoporosis, there may be
improvement in their subsequent management. Further
studies are needed to focus on the risk factors, events or
hospital identifiers that will improve the chance that a
patient with a hip fracture will receive the diagnosis of
osteoporosis and receive appropriate preventive and
therapeutic alternatives.
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