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Osteoporosis is a systemic skeletal disease characterized by
low bone mass and microarchitectural deterioration of bone
tissue, leading to enhanced bone fragility and thus an
increased susceptibility to fractures1. Osteoporotic fracture is
now recognized as a major public health problem. Its medical,
social, and economic consequences are becoming increasing-
ly serious2,3.

Vertebral fractures are the most frequent fractures associat-
ed with osteoporosis4 and may result in major back pain,
spinal deformity, and functional impairment5.

A clear distinction should be made between clinically diag-
nosed fractures and vertebral deformities. Data available on
clinical fractures in both sexes are limited6, and information on
osteoporotic vertebral fractures has been obtained fundamen-
tally via inferences from epidemiological studies7,8, focusing
primarily on radiologically defined vertebral deformity.

According to recent estimates5,9, only one out of 3 verte-
bral deformities is attended clinically. Moreover, vertebral
deformity may result from a multitude of causes other than
osteoporosis10-12, including malignancy, Scheuermann’s dis-
ease, osteomalacia, hyperparathyroidism, and, above all, high
energy trauma.

Further, epidemiological studies provide no information on
2 important clinical issues: the frequency of secondary osteo-
porosis and the percentage of patients admitted to hospital. We
describe an approach to osteoporotic vertebral fracture in clin-
ical practice from a rheumatological perspective.
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ABSTRACT. Objective. Few data are available on clinically diagnosed vertebral fracture. Information about osteo-
porotic vertebral fracture has mainly been obtained via inferences from epidemiological studies of ver-
tebral deformity. We evaluated the characteristics of patients with osteoporotic vertebral fracture diag-
nosed in a rheumatology department over a 10 year period.
Methods. Patients with back pain and vertebral fracture diagnosed between January 1990 and
December 1999 were recruited from our data base. Patients with high energy trauma, malignancies, and
metabolic bone diseases other than osteoporosis were excluded. These variables were analyzed: sex, age
at diagnosis, type of osteoporosis (primary vs secondary), number of fractures at diagnosis (single vs
multiple), and percentage of admissions and length of stay.
Results. Of the 669 patients, 534 (80%) were women and 135 (20%) were men. Age at diagnosis
ranged from 30 to 91 yrs, mean 67.1 ± 9.1. Secondary osteoporosis was diagnosed in 177 (26%)
patients and the frequency was significantly higher in men than women (55% vs 19%; p < 0.001); the
most common associations for secondary osteoporosis were oral corticosteroids, chronic obstructive
airway disease, and rheumatoid arthritis. At diagnosis, half of the patients presented with multiple frac-
tures. One hundred twenty (18%) patients were admitted; length of stay ranged from 5 to 56 days,
mean 15.9 ± 7.7. The frequency of admissions was higher in men than women (27% vs 16%; p <
0.001), higher in patients with secondary osteoporosis than in those with primary osteoporosis (33%
vs 12%; p < 0.001), and higher in patients with multiple fractures than in those with single fractures
(27% vs 8%; p < 0.001).
Conclusion. Characteristics of patients recruited from a clinical setting differ significantly from those
of subjects included in the epidemiological studies. In a rheumatology practice, frequency of secondary
osteoporosis, mainly associated with corticosteroid treatment, is notably high. Admission is by no
means a rare event. (J Rheumatol 2001;28:2289–93)
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MATERIALS AND METHODS
The study was performed at the Rheumatology Department of the Ciutat
Sanitària i Universitària de Bellvitge, a 1000 bed teaching hospital in
Barcelona, Spain. The rheumatology department has a 14 bed unit for admis-
sions and 4 outpatient clinics, one in the hospital and 3 in affiliated primary
care health centers. In our area, patients with suspected osteoporotic fracture
are usually referred to rheumatology staff members for specialized opinion.
Study protocol. The department has an established protocol for evaluation of
patients with vertebral fractures. The following procedures are performed: (1)
a thorough history to identify a potential cause of osteoporosis and to detect
possible high energy trauma (high energy trauma is considered when the frac-
ture is due to a traffic accident or a fall from greater than standing height); (2)
a complete physical examination; (3) a basic analytical study (erythrocyte
sedimentation rate, full blood count, chemistry panel including serum levels
of calcium, phosphorus and alkaline phosphatase); and (4) plain radiographs
of the spine.

When malignancy is suspected, we usually perform analysis of tumoral
markers, protein electrophoresis, technetium bone scanning, mammography,
and computerized tomography of chest and abdomen. In selected cases, a
magnetic resonance investigation of the spine is also performed.

When a metabolic bone disease other than osteoporosis is suspected, spe-
cific diagnostic procedures are carried out. For example, if osteomalacia is the
presumptive diagnosis, a bone biopsy is performed.

Patients. Patients with vertebral fracture diagnosed between January 1990
and December 1999 were recruited from our data base. A 20% reduction in
the height of the anterior, midposterior, or whole vertebra was taken to indi-
cate the presence of a fracture; all radiographs were examined individually. 

We included only patients who consulted for back pain; asymptomatic
patients in whom diagnosis was established on the basis of radiological stud-
ies performed for other clinical problems were not considered.

We excluded patients with high energy trauma, patients with malignan-
cies, and patients with metabolic bone diseases other than osteoporosis.

Six hundred sixty-nine patients were included in the study; back pain was
attributed to vertebral fracture in all of them.

Data collection. The chart of each patient was retranscribed onto a standard
itemized form. The data analyzed included sex, age at diagnosis, type of
osteoporosis (secondary vs primary), and number of fractures at diagnosis
(single vs multiple).

In admitted patients, the length of stay was also calculated. Admission
and discharge dates were recorded; hospital days were numbered sequential-
ly, Day 1 representing the day of admission. We did not preestablish criteria
for admissions; in our department, the 2 main reasons for hospitalization are
control of pain and the suspicion of malignancy.

To establish the effect of osteoporotic vertebral fractures on hospitaliza-
tion in the rheumatology department, the number of admissions during the
study period was recorded. In all cases, only data relating to the first consul-
tation were considered.

Statistical analysis. Results are expressed as mean ± standard deviation. The
relation between categorical variables was established by chi-squared test.
For differences between groups, analysis of variance was applied.
Correlations were calculated by Pearson’s test. A p value < 0.05 was consid-
ered significant.

RESULTS
Demographic data. Of 669 patients studied, 534 (80%) were
women, 135 (20%) were men. Age at presentation ranged
from 30 to 91 yrs (mean 67.1 ± 9.1 yrs). There were differ-
ences between the mean age of men and women (63.7 ± 9.7 vs
67.8 ± 8.6 yrs; p < 0.001). Two-hundred sixty-four (39%)
patients were over 70 yrs, and 18 (3%) were under 50 yrs.

Secondary osteoporosis. Secondary osteoporosis was diag-
nosed in 177 (26%) patients, 103 women and 74 men. The

frequency was significantly higher in male than in female
patients (55% vs 19%; p < 0.001). No significant difference in
the mean age of patients with secondary and primary osteo-
porosis was found (66.2 ± 9.9 vs 67.3 ± 8.6 yrs).

Table 1 shows the etiological factors observed in patients
with secondary osteoporosis. The most common association
for secondary osteoporosis was use of oral corticosteroids; it
accounts for 66% (117/177) of cases. Table 2 gives the condi-
tions requiring corticosteroid treatment.

Number of fractures. Fractures were single in 330 (49%)
patients and multiple in 339 (51%). The prevalence of patients
with multiple fractures was similar in male and in female
patients (58% vs 49%). Differences in the mean age of
patients with one or several fractures were observed (65.8 ±
8.7 vs 68.2 ± 9.1 yrs; p < 0.01). The prevalence of multiple
fractures was higher in patients with secondary osteoporosis
than in those with primary osteoporosis (66% vs 45%; p <
0.001). In corticosteroid treated patients, the prevalence of
multiple fractures was 68% and in patients with excessive
alcohol consumption it was 71%.
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Table 1. Etiological factors observed in 177 patients with secondary osteo-
porosis.

Male, Female,
n = 74 n = 103

Longterm treatment with oral corticosteroids 43 74
Rheumatoid arthritis — 4
Excessive alcohol consumption 15 4
Ankylosing spondylitis 10 4
Non-alcoholic chronic hepatopathy 2 11
Hyperthyroidism 1 6
Cushing’s disease 1 —
Hypogonadism 2 —

Table 2. Medical conditions in 117 patients who required corticosteroid
treatment.

No. of Patients

Chronic obstructive pulmonary disease 47
Rheumatoid arthritis 35
Giant cell arteritis/polymyalgia rheumatica 13
Systemic lupus erythematosus 3
Inflammatory bowel disease 3
Necrotizing vasculitis 3
Idiopathic interstitial lung disease 2
Autoimmune hemolytic anemia 2
Mixed cryoglobulinemia 1
Idiopathic thrombocytopenic purpura 1
Atopic eczema 1
Pyoderma gangrenosum 1
Psoriatic arthritis 1
Dermatomyositis 1
Myasthenia gravis 1
Relapsing polychondritis 1
Idiopathic chronic uveitis 1
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Admissions. One hundred twenty (18%) patients, 83 women
and 37 men, were admitted to hospital. There was no differ-
ence in mean age between admitted and nonadmitted patients
(68.3 ± 10.4 vs 66.7 ± 8.6 yrs). The frequency of admissions
was higher in male than in female patients (27% vs 16%; p <
0.01), higher in patients with secondary osteoporosis than in
those with primary osteoporosis (33% vs 12%; p < 0.001), and
higher in patients with multiple fractures than in those with
single fractures (27% vs 8%; p < 0.001).

Length of stay ranged from 5 to 56 days (mean 15.9 ± 7.7
days). There was no relation between length of stay and
patient’s age. No difference in mean length of hospital stay
was observed between male and female patients (16.3 ± 9.6 vs
15.8 ± 6.7 days) or between patients with secondary and pri-
mary osteoporosis (16.7 ± 8.8 vs 15.2 ± 6.3 days). Patients
with a single fracture underwent a longer hospital stay than
those with multiple fractures (16.8 ± 8 vs 13 ± 5.3 days; p <
0.05).

No hospital readmissions due to vertebral fractures were
found. During the study period, 2909 patients were admitted
to the rheumatology department; thus osteoporotic vertebral
fractures were responsible for 4% of admissions.

DISCUSSION
As specialists in the musculoskeletal system, rheumatologists
play a key role in diagnosis and management of patients with
osteoporosis, particularly those with vertebral fractures and
back pain13. Surprisingly, no clinical series of patients with
osteoporotic vertebral fractures diagnosed in a rheumatologi-
cal setting have been reported in the literature.

We describe a large series of patients seen in our rheuma-
tology department over the last 10 years. The study reflects
the experience of rheumatologists both in a teaching hospital
and at primary health care centers. Our findings should be
interpreted in the light of several considerations.

Although we systematically questioned patients about the
existence of a high energy trauma, it is possible that an
episode may have been overlooked. Nonetheless, we are con-
fident that the effect of this possibility on the overall series is
extremely low.

Our study protocol excluded non-osteoporotic causes of
vertebral fracture, but it is not exhaustive enough to include
conditions associated with secondary osteoporosis. It is con-
ceivable that some patients with primary osteoporosis were
incorrectly classified. However, the most prominent causative
mechanisms14,15, such as corticosteroid treatment, alcoholism,
and diseases that decrease bone mineral density, were all ade-
quately recorded.

As we did not preestablish criteria for admissions, there
may have been a lack of uniformity regarding the decision to
hospitalize particular patients; no guidelines are currently
available for admission of patients with osteoporotic vertebral
fracture. Moreover, we make no distinction between the 2
main reasons for hospitalization, control of pain and the sus-

picion of malignancy; medical records do not clearly reflect
these data in many cases.

Finally, radiographs were not digitized when we measured
the reduction in the vertebral height.

Despite these criticisms, the results may be useful to clari-
fy certain issues concerning osteoporotic vertebral fracture in
practice and to establish an approach to the profile of patients
attended by rheumatologists.

The demographic characteristics of our sample were par-
ticularly revealing. Our female to male ratio was 4:1. In con-
trast, in a recent multicenter, population based European
study7 that included randomly selected subjects, vertebral
deformity defined by digitized radiographs was equally fre-
quent in men and women. Interestingly, they had more men
aged 50–64 years with a prevalent deformity than women of
similar age, possibly as a result of greater exposure of men to
high energy trauma during their working life, implying that
the deformity probably should be considered as traumatic.

Our data are more closely in agreement with the results of
Cooper, et al6 in a population based study of clinically diag-
nosed vertebral fractures; men accounted for 17.5% (40/228)
of symptomatic vertebral fractures due to moderate trauma. A
recent European consensus report on the treatment of male
osteoporosis16 estimated a female to male ratio of 2 to 3:1 for
hip and vertebral fracture in the elderly.

Factors that may contribute to the differences in fractures
have not been clearly established. The following have been
suggested16-19: differences in bone geometry with greater bone
size, high bone mineral density, high bone mass index, a more
progressive pattern of changes in sex steroid exposure, and the
shorter life expectancy in men.

Our study seems to show that patients with back pain and
nontraumatic fractures seen in clinical practice are mainly
older6. The existence of an exponential relationship of fracture
rate to age is well established4; further, attitudes toward back
pain in the elderly and the more frequent access to health care
may also help explain this finding5.

In this study, male patients were older than had been
described in previously reported series20. Nevertheless, their
mean age was very similar to that observed by Evans, et al21

in a recent large series that includes, as in our study, men with
symptomatic vertebral fractures.

In this study, a potential cause of osteoporosis was found in
a quarter of our patients. The frequency of secondary osteo-
porosis was clearly higher in male than in female patients. By
far, the most common association for secondary osteoporosis
in both sexes was use of oral corticosteroids.

When a diagnosis of osteoporotic vertebral fracture has
been established, a potential causative mechanism should be
identified. The concept of primary and secondary osteoporo-
sis remains ill defined14. Indeed, bone loss is a multifactorial
process depending on intrinsic factors (e.g., age, sex steroids,
genetics), but on extrinsic factors as well (e.g., immobility,
diseases, pharmacological therapies). In some cases, it is very
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difficult to establish the relative contribution of each factor in
an individual.

It is well established that in women primary osteoporosis is
the most common type of osteoporosis22. Frequency of sec-
ondary osteoporosis in women has been rarely described — it
is estimated14 that only about one-tenth can be defined as sec-
ondary. In contrast, in men, a definite causal factor can be
identified in about half of cases16-21,23.

Corticosteroid treatment seems to be the major causative
mechanism of secondary osteoporosis. However, data regard-
ing corticosteroid induced osteoporosis are very difficult to
interpret since, in a great many cases, the underlying disease
may also affect bone metabolism24,25. From our study we do
not know whether the fractures were due to corticosteroids or
the severity of the underlying disease.

Obstructive airway disease was the most prevalent under-
lying process observed in our series; the importance of verte-
bral fractures in patients with this disease has recently been
highlighted26.

Interestingly, the underlying diseases were rheumatologi-
cal in almost half the cases in our sample; as expected,
rheumatoid arthritis27,28 and polymyalgia rheumatica/giant
cell arteritis29,30 were the most prevalent.

We also found a variety of causes of secondary osteoporo-
sis. As described elsewhere, alcoholism was a major causative
mechanism, especially in men15. The frequency of ankylosing
spondylitis (AS) was higher than previously reported.
Osteopenia has long been a common finding in patients with
AS, but fractures are considered rare. Nevertheless, more
recent studies31,32 have established that fractures are more
prevalent in those patients than in the general population, and
are frequently observed in patients with more advanced dis-
ease and large syndesmophytes.

It is possible that rheumatological diseases are overrepre-
sented in this study, since the patients were recruited from a
rheumatology department. However, our results stress the
importance of vertebral fracture as an extraarticular manifes-
tation of some inflammatory rheumatic diseases33.

Fractures were multiple in half of the cases. As expected,
patients with multiple fractures were older. The prevalence of
cases with multiple fractures was higher in patients with sec-
ondary osteoporosis, probably reflecting the effect of corti-
costeroid treatment and alcoholism.

No data are available about the percentage of patients with
osteoporotic vertebral fracture admitted to hospital. Estimates
from the United Kingdom suggest that perhaps 10% of verte-
bral fracture cases are hospitalized34. In our department, one
in 5 diagnosed patients was admitted; the effect on overall
hospitalization was low but noticeable.

Frequency of admissions was higher in men, probably
because of greater suspicion of malignancy, higher in patients
with multiple fractures, because of greater intensity of back
pain, and higher in those with secondary osteoporosis, proba-
bly for investigation of the comorbid status.

Length of stay was similar to that reported in other
European countries but higher than the estimates for the
United States34. Interestingly, patients with a single fracture
underwent a longer hospital stay than those with multiple frac-
tures; it is possible that physicians use more diagnostic tests in
these patients because of greater uncertainty about the pres-
ence of a neoplasm.

We conclude that patients with osteoporotic vertebral frac-
ture who attended clinic present certain characteristics that
distinguish them from subjects with vertebral deformities
included in epidemiological studies. In a rheumatological set-
ting, frequency of secondary osteoporosis, mainly in relation
to corticosteroid treatment, is a frequent condition and hospi-
tal admission is not a rare event. More studies in a clinical set-
ting are needed to confirm our data.
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