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We strongly recommend that caregivers for fractures stop clas-
sifying fractures as high- or low-trauma, fragility fractures and
provide the same care for fractures now mislabeled as “high
trauma” as all other fractures. The study by Leslie and col-
leagues in the current issue of Osteoporosis International adds
to the evidence that attempts to classify the degree of trauma
deprive a large number of patients with fractures of appropri-
ate evaluation and preventive treatment [1].

The study adds evidence to the case that it is time to aban-
don the mistaken beliefs that fractures rated as high trauma are
not associated with decreased BMD, indicate no higher risk of
subsequent fracture, or are less likely to be prevented by treat-
ments for osteoporosis. Rather, the evidence shows that “high-
trauma” fractures are associated with decreased BMD and
increased risk of future fracture and reduction in risk by
treatment.

Fractures occur when, at skeletal site, the force of a trauma
exceeds the strength of the bone. It seemed reasonable to posit
that there is a degree force that exceeds the strength of any
known bone. However, when an individual has suffered a
fracture, it is not possible to retrospectively quantify the force
of trauma or the strength of bone where the fracture occurred.
Consider a fracture occurring during a car crash. The crash
generates a wide array of forces that hit a body in innumerable
possible locations, at different angles, where bones are vari-
ably protected by soft tissue and have different strengths at the
point of impact. It is not possible to quantify array of forces
generated by trauma “greater—or less—than generated by
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falling from more than standing height” as often used to clas-
sify fractures as high-trauma or fragility fractures.

Even if it were possible to retrospectively estimate the de-
gree of force that was applied to the bone that fractured, it
would be true that given the same amount of trauma—such
as a crash—the probability of fracture in any skeletal location
will increase as bone strength decreases. If so, then, individ-
uals who have fractures clinically classified as “traumatic” or
“high-trauma” should have lower bone strength than those
who have not had such fractures. Thus, those with a fracture
resulting from a high-trauma event should have a greater risk
of future fractures—both “low-" and “high-"trauma fractures.
They should also have a lower average bone density. These
suppositions have been supported by previous studies [2, 3].

The study by Leslie and colleagues in this issue of
Osteoporosis International found that people with prior high-
trauma fracture had BMD reduced to the same extent as those
with prior low-trauma fracture and similar rates of subsequent
low-trauma fracture. Interestingly, they found that patients
with prior low-trauma fractures had a greater subsequent risk
of high-trauma fractures and people without prior fractures
[1].

These results are similar to those reported by Mackey and
colleagues in the Study of Osteoporotic Fractures in women
and MrOS study in men that found that individuals who
sustained a fracture carefully defined as high trauma had sim-
ilar risks of subsequent fractures of any type [3]. Specifically,
they had a very similar risk of low-trauma fractures than did
individuals with a fracture classified as low trauma. These
associations remained similar when the analysis was limited
to those with more extreme, “severe trauma” such as car
crashes.

Studies that have measured BMD in those with high- and
low-trauma fractures have found that the associations are also
very similar. In SOF and MrOS, the associations between
BMD of the hip and spine and risk of fracture were very
similar for both low- and high-trauma fractures, and the prev-
alence of osteoporosis, defined as a T-score <— 2.5 in the total
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hip, was very similar for both types of fractures in both men
and women [3]. In the Geelong Study, the associations be-
tween BMD of the hip, forearm, and total body were very
similar between low- and high-trauma fractures, being re-
duced by about 0.3 SD units as compared with people without
prior fracture [4]. In a study from Sydney, the associations
between BMD of the spine and hip were very similar between
minimal and more than minimal trauma fractures, being re-
duced by about 1.0 SD units as compared with expected BMD
[5].

Furthermore, in data from over 30,000 women participants
in the pivotal trials of alendronate, zoledronate, and
denosumab along with data from trials of lasofoxifene and
clodronate, Mackey and colleagues found that the reduction
in risk was identical for fractures classified as low trauma
(0.77, 95% confidence interval, 0.71-0.83) or high trauma
(0.74, 95% confidence interval, 0.57-0.96) by definitions
used in those trials [6].

The proportion of fractures termed “high trauma” has var-
ied considerably by study with much higher proportions of
fractures—up to 50%—classified as “high” or “moderate
and high” trauma in data from hospitals and trauma centers.
In contrast, the proportion of fractures termed “high trauma”
has been lower—about 9% overall—in observational studies,
such as SOF and MrOS, and in randomized trials where the
definition of low and high trauma has been prospectively de-
fined by protocol. Thus, a very large proportion of fractures
managed in clinical settings is classified as high-trauma frac-
tures and would be excluded from evaluation and treatment
that is applied only to “low-trauma” or “fragility” fractures.
This is not justified by the studies that have more rigorously
defined degree of trauma.

Some might propose identifying cases of “extreme trauma”
that would definitely fracture normal young bones. However,
any new classification will require more detailed history and
accurate estimation of extreme force applied the fracture site
than was done by experts who classified trauma in the SOF
and MrOS studies. It must be shown that the rare “extreme”
trauma fractures are not associated with BMD or increased
risk of subsequent fracture.

Continued classification of fractures as high- and low-
trauma or fragility fractures not justified will only harmfully
neglect the very large number of patients who would not be
evaluated or treated to prevent future fractures because their
treating physicians or fracture liaison service inappropriately
classifies their fracture as high trauma. This practice is partic-
ularly harmful to men whose fractures, by comparison with
women, are more likely to be attributed to “high-trauma” ac-
cidents such as falls from ladders, sports, or machinery.
Describing some fractures as due to trauma reinforces pa-
tients’ common mistaken belief that their fractures are simply
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due to the trauma, not decreased bone strength, and, therefore,
the patient need not consider treatment to improve bone
strength.

Thus, we recommend that experts, clinicians, fracture liai-
son services, and guidelines abandon the classification of frac-
tures as high- or low-trauma and fragility—or any other terms
that suggest a rating of trauma. All types of fractures should be
evaluated and treated without regard to trauma. Indeed, we
recommend that people stop attempting to rate or record de-
gree of trauma because such ratings are at best inaccurate and
would promote the continued neglect of those patients who
are misclassified as having fractures that do not warrant eval-
uation and treatment.
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