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Thirty years have passed since Foss and Byers published
their report confirming observations made by orthopedic
surgeons on the relative absence of osteoarthritic changes in
excised femoral heads from patients who had had hip frac-
ture1. Their findings of higher percentages of hip fractures
among those with the lowest bone density (measured at the
metacarpal bone) and abnormally high bone density among
patients with osteoarthritis (OA) were intriguing1. This
apparent inverse relation between OA and osteoporosis led to
important speculations on the pathogenesis of these 2 condi-
tions, spurring several investigators to further explore the
relationship between OA and bone mineral density (BMD).
The relation between these 2 common, age related disorders
is relevant not only for our understanding of the pathogenesis
of these conditions, but also for the development of appro-
priate management for both OA and osteoporosis, especially
if treatment for one could theoretically increase the risk for
the other. Thirty years later, however, we have come to learn
that the relationship between the OA and BMD is actually
much more complex and even more intriguing.

Among several cross sectional epidemiologic studies an
association has been seen between higher BMD and either
hip or knee OA, primarily in women2-4. Unfortunately, rela-
tively few studies have been performed in men. Speculation
has been that weight-bearing activities, which are beneficial
to the attainment and preservation of peak bone mass, also
increase the risk of damage to articular cartilage leading to
OA in lower extremity joints. Another explanation offered
has been that high body mass index, which is associated
with higher BMD, confers a detrimental biomechanical load
to weight-bearing joints, thus leading to OA. However,
growth factors and other hormones that affect bone metabo-
lism may also play a role.

The association between lower extremity OA and BMD,
however, becomes more complex when results from longi-
tudinal studies are considered. Studying women from the
Framingham cohort, Zhang, et al found that higher BMD at
the hip was associated with prevalent as well as incident
knee OA in older women5. On the other hand, among
women with established knee OA, high BMD decreased the
risk of progression of disease in the knee over the followup

period5. Similarly, women who gained BMD over the
followup were at higher risk of incident knee OA, but a
lower risk of progression of established knee OA5. Others
describe similar findings on the association between BMD
and progression of knee OA, although results did not reach
statistical significance6.

Examining men and women from the Rotterdam Study,
Burger, et al found that radiographic OA of the hip was
associated with a higher rate of bone loss at the femoral neck
over a 2 year followup, and appeared to be independent of
lower limb disability7. In women only, similar higher rates
of bone loss were seen with radiographic OA of the knee7.

In contrast to studies of lower extremity OA, cross
sectional studies examining OA of the hand and BMD have
not shown findings as consistent8–11. Some have shown higher
BMD among those with hand OA, others failed to see an
association. And yet in a longitudinal study of women with
hand OA12, Sowers, et al described findings very similar to
what others have seen in longitudinal studies of lower
extremity OA. They showed that women who later developed
hand OA were more likely to have higher baseline bone mass
than women who did not develop OA, but that these women
had a greater likelihood of bone loss over time13.

In this issue of the Journal, Schneider, et al13 examine the
association between symptomatic hand OA and BMD in a
community dwelling, ambulatory population of men and
women over the age of 50. They found women with clini-
cally diagnosed hand OA had significantly lower BMD at
the hip. There was no consistent significant association
between hand OA and BMD among men. The authors
conclude that osteoporosis should not be overlooked in
women with hand OA.

The findings by Schneider, et al raise important questions
regarding the relation between OA and osteoporosis. Is the
apparent inverse relation only seen in weight-bearing joints?
Do those with hand OA represent another spectrum of
disease, being more genetically influenced? Is there a sex
difference in the relation between OA and BMD? Do sex
hormones play a role in this difference?

Before considering these issues, however, it is important
to examine the methodology used by Schneider, et al in their
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study and how that may influence findings. First, the authors
examine hand OA diagnosed clinically using the American
College of Rheumatology criteria14, and not by radiographs.
As they point out, radiographic OA of the hand is much
more prevalent. In trying to understand the pathogenesis of
OA and osteoporosis, however, is it better to examine radi-
ographic OA or clinical OA of the hand? Or should both be
used? Should it matter? If their findings in women are
correct, does symptomatic OA of the hand represent women
who have had OA of the hand for longer and therefore be
representative of those women who have been experiencing
greater bone loss? How does the BMD of women with
asymptomatic hand OA compare?

An important advantage of the study by Schneider, et al
is that men were also examined. It is interesting that results
were somewhat different between men and women. Given
that there is a relative paucity of data on men, does that
mean that men perhaps have a different relationship
between OA and osteoporosis than women?

There may be a more simple explanation for these overall
findings. In examining the results of this study, it is impor-
tant to note that both women and men diagnosed with clin-
ical hand OA were much older than those who were not
diagnosed with clinical hand OA. In women, the mean age
for those diagnosed with hand OA was 78.7 years (range
69.3–86.9) compared to 67.8 years (range 64.1–71.5) for
women without a diagnosis of clinical hand OA. Although
BMD results were adjusted for age, there was very little
overlap in age range between the 2 groups, so a residual
confounding effect of age on BMD results may explain why
women with clinical hand OA had lower BMD. Men with
clinical hand OA were also older than men without clincal
hand OA (78.7 vs 70.3 yrs), but there was no overlap in age
range between the 2 groups. One would expect the older men
to have a lower BMD than the younger men. The fact that
they still had higher BMD despite being 8 years older is rele-
vant. Although the higher BMD results for men with clinical
hand OA did not reach statistical significance, it may be
related to the fact that the number of men with classified
disease was small (46 vs 652 men without clinical hand OA).

Nevertheless, the conclusions reached by Schneider, et al
are relevant for clinicians. Osteoporosis should not be over-
looked in women or men regardless of whether they carry a
diagnosis of OA, be it in their hand or lower extremity.
Some studies have reported no difference in osteoporotic
fractures between subjects with and those without OA of the
lower extremity15,16. Lower limb disability related to OA
may actually increase the risk of falls and thereby increase
the risk for fracture. Further, even though many have shown
an inverse relation between OA and osteoporosis, it does not
mean that the 2 conditions are mutually exclusive. The pres-
ence of OA in a joint should not exclude the diagnosis of
osteoporosis in a patient.

Longitudinal studies have shown that the relationship

between OA and BMD is much more complex than was first
recognized from cross sectional studies. If we are to design
effective management strategies for OA and osteoporosis, it
is necessary that we better understand the pathogenesis of
these conditions and how they relate to each other.
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