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A lthough osteoporosis has been documented for
many years, the disease and the fractures that arise
were commonly viewed as inevitable conse-

quences of the aging process. The publication by the World
Health Organization (WHO) of a report on the assessment
of fracture risk and its application to screening for post-
menopausal osteoporosis in 1994 provided diagnostic criter -
ia for osteoporosis, based on the measurement of bone min-
eral density, and recognized osteoporosis as an established
and well-defined disease affecting more than 75 million
people in the United States, Europe and Japan.1

Fractures due to osteoporosis commonly occur at the hip,
spine, distal forearm and proximal humerus and are an im -
portant cause of mortality and morbidity in the Western
world. In Sweden, the remaining lifetime risk of a fracture at
the age of 50 years is 22% for men and 46% for women. This
value for women is similar to that for coronary artery disease.2

Against this considerable burden, the good news is that
osteoporosis can be treated, and a wide variety of agents is
available for this purpose. Well-designed, prospective con-
trolled studies have shown that many of these agents
decrease the risk of vertebral fracture. Of these, some also
reduce the risk of nonvertebral fractures, in some cases
specifically at the hip. Unfortunately, a minority of patients
in Canada (and elsewhere) are offered treatment, and of
those for whom an intervention is prescribed, only a minority
will adhere for any meaningful duration.3 The size of the
problem, the availability of diagnostic tools and the advent of
safe and effective treatments mean that the management of
osteoporosis, with some exceptions, should devolve to pri-
mary care providers, if we are to manage the disease effect -
ively. Hence, there is a need for practice guidelines that can
be readily applied to primary care.
The 2010 clinical practice guidelines for the diagnosis

and management of osteoporosis in Canada, appearing in
this issue of the CMAJ,4 provide a timely update of the evi-
dence available on which to base guidelines that can be
applied to the Canadian population. The review of the evi-
dence is of high quality and is backed by much data derived
from Canada. Levels of evidence and grades of recommen-
dations from systematic reviews of all aspects of the man-
agement of osteoporosis are clearly presented. These new
guidelines are timely because of important advances in the
assessment of fracture risk that enable more effective target-
ing of treatments. 

The previous Canadian guidelines,5 published in 2002,
directed treatments on the basis of thresholds in bone mineral
density, in common with most guidance at the time.2 There
are, however, limitations to using bone mineral density to
determine thresholds for intervention. First, the T-score for
bone mineral density decreases progressively with age. As
such, among elderly patients, a T-score of –2.5 standard devi-
ations (the threshold for osteoporosis) represents a higher-
than-average bone mineral density and is associated with a
correspondingly lower-than-average risk of fracture. Second,
although bone mineral density has high specificity for pre-
dicting the risk of fracture, it has low sensitivity, so that the
majority of osteoporotic fractures occur in individuals with
bone mineral density values categorized as low risk.1

In the past 10 years, a great deal of research has identified
factors other than bone mineral density that contribute to the
risk of fracture. Examples include age, sex, prior fracture, fam-
ily history of fracture and lifestyle risk factors such as physical
inactivity and smoking. Some of these risk factors are partially
or wholly independent of bone mineral density. Independent
risk factors used in conjunction with bone mineral density
enhance the information provided by bone mineral density
alone.6 Conversely, some risk factors that are strongly depend -
ent on bone mineral density alone can, in principle, be used to
assess the risk of fracture in the absence of bone mineral den-
sity results. For this reason, the consideration of such risk fac-
tors improves fracture prognostication and the identification of
individuals at high risk, who should have priority for treatment.
This shift in thinking resulted in the adoption, in 2005, of a

system to assess absolute fracture risk, the Canadian Associa-
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Key points

• Osteoporosis and fragility fractures are a major cause of
morbidity and health care expenditure.

• Safe and effective treatments are available and the
majority of cases can be managed in primary care.

• New guidelines provide updated evidence-based
guidelines on diagnosis and management for Canada that
can be applied to primary care.
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tion of Radiologists and Osteoporosis Canada tool (also known
as CAROC).7 The guidelines include a description of the
updated 2010 version of this system. The new guidelines take
this concept a stage further in recommending use of FRAX, the
fracture risk assessment tool of the WHO. This computer-based
algorithm (available at www.shef.ac.uk/FRAX) provides
country-specific models to assess the probability of fracture in
men and women.2 Its extensive validation worldwide6 has
included populations from Canada.8 The approach uses easily
obtained clinical risk factors, either alone or with bone mineral
density, to estimate the 10-year probability of fracture. 
Application of this methodology to clinical practice,

using either the Canadian version of FRAX or the 2010 ver-
sion of the Canadian Association of Radiologists and Osteo-
porosis Canada tool, demands consideration of the fracture
probability at which to intervene. There is no single formula
for devising thresholds for intervention. The 10-year prob -
ability of fracture varies markedly in different countries, and
thresholds also change with differences in costs, particularly
the costs associated with fracture, which vary worldwide.
There is also the issue of affordability or willingness to pay
for a strategy.2 For all these reasons, it is important to define
intervention and assessment thresholds on a country-by-
country basis, taking into account the setting for service pro-
vision and willingness to pay, as well as considerations of
absolute costs. 
The Canadian practice guidelines recommend that a 10-year

probability of major osteoporotic fracture of greater than 20%
be considered high risk, probability less than 10% be consid-
ered low risk and intermediate values be considered moderate
risk. The high-risk threshold of 20% is consistent with the rec-
ommendation of the National Osteoporosis Foundation, which
is based on cost-effectiveness analyses for the United States.9 It
is expected that these intervention thresholds will target treat-
ments to those with greatest need and, as importantly, avoid
unnecessary treatment for the “worried well.”
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