
Proton pump inhibitors 
and osteoporosis-related
fractures

In an important and interesting study,
Laura Targownik and colleagues1 state
that the effect of exposure to proton
pump inhibitors on osteoporosis-related
fractures might be “similar in size to
[the effect of] other established 
osteoporotic-fracture risk factors, such
as smoking, low body mass index and
excessive alcohol intake.” However,
the authors did not take any of these
factors into account in their analysis.
Were the case and control groups com-
parable in terms of these 3 variables? If
not, what is the role of these variables
in the observed associations? For ex-
ample, people who use proton pump in-
hibitors might be less likely to be active
smokers because of gastresophageal re-
flux disease but, at the same time, they
could be more likely to have a history
of smoking than people who do not use
this class of drugs.

This may have an impact (of un-
known magnitude) on the estimation of
the effect of proton pump inhibitors.

This study relies on the analysis of
administrative data, which were prob-
ably collected for purposes quite distinct
from research into the causes of osteo-
porosis. This does not mean that such
data are inadequate for health research,
but that we should be more critical about
the inferences drawn from them.
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Two of the authors respond:

We thank Mathieu Forster for his inter-
est in our article.1 He expressed concern
about the possible influence of unmea-
sured variables, specifically smoking
status, alcohol use and body mass 
index, on the association that we ob-
served between use of proton pump in-
hibitors and the development of 
osteoporosis-related fractures. For an
unmeasured variable to influence the
results of the study, it would have to be
associated both with the outcome of in-
terest in the unexposed cohort and with
the exposure of interest. It has previ-
ously been established that smoking,
excessive alcohol use and low body
mass index are associated with higher
risk for osteoporosis and osteoporosis-
related fractures,2–4 but for these factors
to influence (positively or negatively)
the relation between proton pump in-
hibitor use and osteoporosis-related
fractures, they would also have to be
independently associated with the use
of proton pump inhibitors.

There are currently very little data
available to confirm a relation between
proton pump inhibitor use and any of
the above factors. A recently published
analysis of long-term use of proton
pump inhibitors suggests a lack of a re-
lation between use of proton pump in-
hibitors and both smoking and body

mass index.5 However, smoking and al-
cohol use are both positively associated
with gastresophageal reflux disease, the
most common indication for proton
pump inhibitor therapy. Conversely,
gastresophageal reflux disease is also
strongly associated with obesity,6

which is in fact protective against os-
teoporosis and osteoporosis-related
fractures. Given the likelihood that
these influences have opposing effects,
it is very likely that the overall effect of
these unmeasured variables on the de-
tected association is minimal. We agree
that further studies are required to de-
termine whether the association be-
tween use of proton pump inhibitors
and the development of osteoporosis
and osteoporosis-related fractures is
truly causal.
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Apology laws 

In their editorial on medical errors and
apology laws, MacDonald and Attaran
stated that when a medical error has
occurred, patients and their families
seek disclosure, apology and restitu-
tion.1 We must be clear, however,
about what is meant by the term “med-
ical error.” I and others believe that the
term should be reserved for acts of
omission or commission that would
have been judged wrong by similarly
trained peers who had the same infor-
mation (at the same time) as the person

responsible for the act. Banja2 argues
that the use of this substitution test re-
duces the natural tendency to hindsight
bias in determining preventability. 

Apology laws seem chiefly con-
cerned with protecting admissions of lia-
bility. I believe that it is better to imme-
diately express sympathy, discuss the
facts and promise investigation, with
subsequent further disclosure after inter-
nal or external review has determined
the most likely causes of the situation. 

I do not doubt that it would help a
plaintiff’s legal case if self-incriminating
statements by the patient’s physician
were admissible in court proceedings,
but why is there a court proceeding at all
in such situations? If physicians or insti-
tutions thoughtfully admit an error (as
defined above) that caused harm, then
they should encourage their liability in-
surer to negotiate reasonable compensa-
tion without requiring their patient to
sue them. If the patient’s adverse out-
come or event could not normally have
been prevented because of the inherent

uncertainty in medicine, then the physi-
cian and institution should help the pa-
tient to understand and accept this con-
clusion as part of the disclosure and
healing process (and should vigorously
defend in court the care they provided, if
necessary). In either situation, attempt-
ing to take back or protect the physi-
cian’s initial statements seems a some-
what contorted strategy for pursuing the
resolution we seek.
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