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Persons with epilepsy have an increased risk of frac-
ture.1– 4 Multiple factors likely influence this in-
creased risk, including seizures, a propensity to fall
secondary to impaired balance, and reduced bone
mineral density (BMD). Although numerous studies
have evaluated the risk of fractures in persons with
epilepsy,1–4 few studies have included a good control
population, and even fewer have been able to deter-
mine the effect of seizures on reported fractures. The
risk of falls among persons with epilepsy has received
very limited study. Although studies suggest that an-
tiepileptic drug (AED) therapy influences the risk of
fractures and falls, not all findings are consistent. For
example, although AED polytherapy results in in-
creased fracture risk,5,6 studies evaluating the effect of
therapy duration do not find consistent results.1,2 No
study has previously determined whether persons
with epilepsy are aware of the potential influence of
epilepsy and AEDs on bone health. Further study is
needed to improve understanding of the risk of falls
and fractures among persons with epilepsy, define
factors associated with falls and fractures, and deter-
mine whether persons with epilepsy are aware that
epilepsy and AEDs may negatively impact bone
health.

In this issue of Neurology®, Shiek Ahmad and col-
leagues7 report findings of a well-designed cross-
sectional study that sought to determine the
prevalence of falls and fractures among subjects with
epilepsy compared to an age- and sex-matched con-
trol group. In addition, the investigators ascertained
knowledge of effects of AEDs on bone health among
subjects with epilepsy taking AEDs. AED users in-
cluded those with epilepsy who were �16 years of
age, taking AEDs �3 months, ambulating indepen-
dently, and attending outpatient epilepsy clinics at
the Royal Melbourne Hospital. Investigators used a
systematic sampling approach to identify subjects.
Subjects with chronic active illness and taking medi-
cations known to affect bone metabolism were ex-
cluded. Subjects with osteoporosis were not
excluded, however, as this was an outcome of inter-

est. Non-AED users without epilepsy were identified
from existing databases. Nonuser controls with the
same selection criteria as AED users were matched to
AED users using sex and age. Using these selection
criteria, 150 subjects with epilepsy using AEDs were
identified and 506 non-AED users were selected as
controls. Questionnaires were administered to as-
certain fracture and fall histories as well as knowl-
edge relating to AEDs, falls, and bone health.
Fractures and falls were self-reported as seizure-
related or non-seizure-related.

Compared to non-AED users, AED users had a
2- to 4-fold greater odds of fracture of the clavicle,
spine, or ankles, with 69% of the reported fractures
being not related to seizures. Multiple fractures were
also more common among AED users. The investi-
gators adjusted for multiple factors in their analysis,
including age, sex, medical illnesses, and other non-
AED medications. AED users were 4 times more
likely to have osteoporosis than non-AED users. As
most of the population studied did not have poorly
controlled epilepsy (59% had 2 or fewer seizures in
the preceding year and 43% were seizure-free), sub-
jects with more poorly controlled epilepsy may have
more seizure-related fractures and falls. Longer dura-
tion of AED therapy independently increased the
risk of fracture. The authors determined that with
every year of AED use, the comparative odds of frac-
ture increased by 4%–6%; and per decade of ther-
apy, there is an estimated 40% increase in odds for
any fracture and 60% for seizure-related fracture.
This study was not able to determine whether spe-
cific AEDs differentially affected risk of fractures.
The influence of other confounding factors for frac-
ture risk, including vitamin D intake and physical
activity, were not assessed.

Among the AED users, 45% reported at least 1
fall in the preceding year. The majority of falls were
not seizure-related. AED users reported a higher
prevalence of anxiety, depression, and antidepressant
use. Falls were more common among AED users tak-
ing antidepressants compared to those who were not
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taking those agents (35% compared to 10%). Falls
were more frequent among women with epilepsy us-
ing AEDs compared to nonusers. There were no fall
data for a control group of men to determine
whether there were similar findings.

Despite multiple available studies on the effects of
epilepsy and AEDs on fracture risk and bone health,
only 30% of AED users reported awareness of in-
creased risk for fractures, falls, and decreased BMD.
The majority of the patients (70%) wanted to know
more about these effects.

This study is an important contribution to our
knowledge of the risk of fractures and falls among
persons with epilepsy treated with AEDs. The find-
ings support the idea that persons with epilepsy
treated with AEDs are at increased risk for osteopo-
rosis, fractures, and falls, particularly with longer du-
rations of AED use. Interestingly, the majority of
reported fractures and falls were non-seizure-related.
This study also highlights the need for better educa-
tion on the risk of fracture, falls, and adverse effects
of bone health among persons with epilepsy treated
with AEDs.

Additional well-designed controlled studies are
needed to better understand the effect of epilepsy
and AED therapy on osteoporosis and fall and frac-
ture risk. Future studies should determine the differ-
ential effect of specific AEDs, particularly given the
availability of multiple AED agents. Mechanisms to
explain these adverse outcomes should be clarified.
For example, is the increased fracture risk secondary
to effects of AEDs on balance or a direct effect of
AEDs on bone? Finally, given the lack of awareness
about potential adverse effects on bone among per-
sons with epilepsy and among physicians,8 additional
well-designed controlled studies will lead to the de-

velopment of guidelines that emphasize the need to
optimize bone health among persons with epilepsy
treated with AEDs.
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