
Although the presence of osteoporosis,
on average, predicts future fractures at
the population level, accumulating evi-

dence indicates that both the identification of
fracture-prone individuals and the effectiveness
of bone-targeted medications in preventing
fractures are limited. In fact, most fractures are
attributable not to osteoporosis but to falling,
yet medications aimed at preventing osteopor -
osis are not effective in preventing falls. The
suggestions by the World Health Organization
(WHO) that osteoporosis is the main cause of
fractures in aging populations, that bone densi -
tometry reliably identifies individuals at risk of
fracture and that fractures can be prevented by
medication at reasonable cost have all been
called into question.1

In 2008, a task force led by Professor John
Kanis, director of the WHO Collaborating Centre
for Metabolic Bone Diseases at the University of
Sheffield, with support from the International
Osteoporosis Foundation, the US National Osteo-
porosis Foundation, the International Society for
Clinical Densitometry and the American Society
for Bone and Mineral Research, produced the
web-based WHO fracture prediction tool called
FRAX (www.shef.ac.uk/FRAX). The aim of this
tool is to identify risk that is amenable to drug
therapy.2 Although FRAX has now been widely
adopted in clinical practice (worldwide average
of about 8000 assessments daily since June 1,
2011, as recorded at the FRAX website), it does
not identify fracture-prone patients any better
than simpler methods of risk assessment.3,4 Fur-
thermore, evidence that its use leads to effective
targeting of drug therapy at those deemed to be at
high risk of fracture is lacking.3,4

Hidden methods

In addition to the questionable evidence that
FRAX improves clinical outcomes, there are
serious questions as to the transparency of the
tool. Most troubling is that the FRAX developers
have not responded to requests for access to the
underlying FRAX equations needed for indepen-
dent external validation.4 This lack of access is
contrary to both the general spirit of trans-

parency and the standards suggested by the
EQUATOR Network (www.equator-network
.org), an international network that promotes
transparent and accurate reporting of health
research studies.  

Uncertain peer review of FRAX

Since the launch of FRAX in 2008, Prof. Kanis,
who was cofounder of FRAX (with Professor
Eugene McCloskey), has been a coauthor on
more than 50 FRAX-related papers published in
Osteoporosis International, of which he is also
one of the two editors-in-chief. This journal has
been used as a platform to defend FRAX against
studies that are critical of, fail to endorse the use
of or ex press misgivings about the tool. Publish-
ing FRAX articles in this manner is inconsistent
with standards suggested by the Committee on
Publication Ethics.5

In responding to a case involving an author
who wished to submit to a journal of which he
was also the editor, the Committee on Publication
Ethics stipulated three main conditions: that “the
choice of journals [be] limited,” that “every effort
[be] made to minimise any bias in the review
process by having another associate editor handle
the peer review procedure independently of the
editor (recognising that it would be impossible to
remove bias completely),” and that “the process
[be] absolutely transparent.”5 In the case of
FRAX, the first proviso (limited choice of jour-
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nals) does not hold, as there are a great number of
bone journals in addition to Osteoporosis Inter-
national. Regarding the second and third provi-
sos, the measures taken by Osteoporosis Interna-
tional to guard against the conflicts of editor as
author are not reported in the published papers
and will be far from transparent to most readers.

Inconsistent detail in reporting
conflicts of interest

Maintaining high ethical standards for conduct-
ing and disseminating research is always impor-
tant, but the imperative is even greater when high
financial stakes are involved. Such is the case
with the FRAX tool.

The osteoporosis field has not been free from
commercial conflicts.6 In the primary FRAX pub-
lication,7 the authors (including Kanis and
McCloskey) acknowledged 10 companies from
the commercial private sector for “supporting the
study.” However, since the launch of FRAX,
Kanis and McCloskey have repeatedly declared
“no conflicts of interest” in their publications
directly related to the tool (a recent article in Cal-
cified Tissue International8 being just one exam-
ple). These declarations stand in direct contrast to
Kanis and McCloskey’s non–FRAX-related pub-
lications on osteoporosis, in which the developers
have declared an extensive list of conflicts of
interest (for examples, see Appendix 1, available
at www.cmaj.ca/lookup /suppl /doi:10.1503
/cmaj.121874/-/DC1). More importantly, the dec-
larations of competing interests in non–FRAX-
related publications also contradict the WHO
guidelines for managing conflicts of interest,
directed to its own guideline groups and collab -
orating centres, which state that to “safeguard the
credibility, independence and objectivity of the
work” conducted by an institution that is operat-
ing as a WHO collaborating centre, “WHO seeks
to ensure that the interactions this institution may
have with the commercial private sector — in
particular the part of the institution being pro-
posed for designation —  do not give rise to any
real or perceived conflict of interest in respect of
the work of the WHO [collaborating centre].”9 

The expanding osteoporosis market

Inevitably, with the creation of any new predic-
tive tool in medicine, many individuals, organiza-
tions and commercial enterprises involved in the
tool’s development and promotion stand to gain
financially from its success. In the case of FRAX,
the more people who are identified as being at
risk for osteoporotic fractures and for whom drug

therapy is recommended, the more certain organi-
zations and commercial enterprises stand to gain.
The US National Osteoporosis Foundation,
which actively supported the development of
FRAX and which is funded by pharmaceutical
companies (www.nof.org/aboutnof /supporters-
andpartners), has released FRAX-based treatment
guidelines.10 According to an analysis by Donald-
son and colleagues,11 applying these guidelines to
one of the largest prospective cohort studies in
osteoporosis would result in at least 72% of US
white women older than 65 years and 93% of
those older than 75 years being candidates for
drug therapy. The FRAX developers’ repeated
assurances that the tool per se does not provide
thresholds for intervention (thereby supposedly
exonerating them from liability in terms of con-
flicts of interest and overdiagnosis) appear spur -
ious, particularly given that a direct link to the
intervention thresholds of the UK National
Osteoporosis Guideline Group is integrated into
the web page of the FRAX tool.

We believe that FRAX should be used with
caution until the concerns that we have expressed
in this paper are duly addressed, as follows. The
founders of FRAX should release the equations
that would allow for truly independent validation
by external investigators; they should provide a
full declaration of all potential conflicts of inter-
est related to the FRAX tool; and they should
explain in detail the obvious inconsistencies
between their actions and the WHO guidelines.9

Finally, the editors of Osteoporosis International
should publicly reveal the specific measures
taken for the peer review process of each paper
on which one or both editors were authors.

Editor’s note: In the course of writing this article,
the authors contacted John Kanis and Eugene
McCloskey to raise the points made here, and
their responses are reported in Appendix 2 (avail-
able at www.cmaj .ca /lookup/suppl/doi:10.1503
/cmaj .121874/-/DC1). 
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