
FIGURE 2
The risk of hip or
major osteoporotic
fracture with age in
QFracture and FRAX.
For the same risk
factor profile, in this
example of a woman
with a prior fracture,
there are clear
differences in the
absolute risk values
of the two tools 
(Data computed from the
respective websites)
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tools but this required a fairly marked
difference in BMI between otherwise
similar patient examples. 

The difference between absolute
risk estimates from the two tools 
is even more marked when such
adjustments are not made, see 
figure 2, below. In the example shown,
a woman with a BMI of 24 with a prior
fracture has a much higher risk of
major osteoporotic fracture with
FRAX than with QFracture. There is a
several-fold difference at younger
ages and even at older ages the FRAX
estimates are two-fold higher than
QFracture, see figure 2, below.  

While the differences between hip
fracture risks appear less marked,
there is still a two-fold difference in
estimates. The reasons lie in the
different calibrations used in the two
models. In the UK model of FRAX, as
in all the other models of FRAX, the
risk algorithm is superimposed on, or
calibrated to, the epidemiology of
fracture (and mortality) incidence in
the UK.5

In contrast, the QFracture output
reflects the incidence of fracture
contained within the primary care
database used to derive the tool.
Whatever the reasons for these
differences, it is clear that outputs of
absolute risk from the two tools are
not interchangeable. This has an
obvious knock-on effect on the
interpretation of the output numbers,
particularly in relation to assessment
and intervention thresholds.

Assessment and intervention
thresholds
The successful implementation of a
risk prediction tool requires advice to
be provided about how to handle the
outputs from the calculations. 

In the setting of osteoporosis, 
this advice needs to address
assessment thresholds (to direct
further assessment with BMD) and
intervention thresholds (to direct
therapeutic intervention). 

NICE approves this approach by
stating in the guideline that the
measurement of BMD by DXA should
be considered in people whose
fracture risk is in the region of an
intervention threshold following risk
assessment with FRAX (without a
BMD value) or QFracture. However, it
does not then define the assessment
or intervention thresholds as this was
deemed outside the scope of the
guideline. 

It is clear that given the differences
in outputs from the two tools that

Table 1

Key recommendations on assessment of fracture risk adapted from NICE CG1464

Assessment of fracture risk should be considered in the following cases:
•All women ≥ 65 and all men ≥ 75 years 

•Women < 65 and men <75 years if they have risk factors, such as:
– Previous fragility fracture
– Current or frequent recent use of oral or systemic glucocorticoids
– A history of falls
– A family history of hip fracture 
– Other causes of secondary osteoporosis
– BMI < 18.5 kg/m2

– Smoking
– Weekly alcohol intake >14 units (women) or >21 units (men) 

•When assessing an individual’s risk of fracture, absolute risk should be estimated (e.g. the predicted
risk of major osteoporotic or hip fracture over 10 years, expressed as a percentage)

•When assessing an individual’s risk of fracture, use either FRAX (without a BMD value if a DXA scan
has not been undertaken before) or QFracture, within their allowed age ranges, to estimate 10-year
predicted absolute fracture risk 

•BMD should not be routinely measured to assess fracture risk without prior assessment using FRAX
(without a BMD value) or QFracture

•After risk assessment with FRAX (without a BMD value) or QFracture, consider measuring BMD with
DXA in those whose fracture risk is in the region of an intervention threshold for a proposed treatment,
and recalculate absolute risk using FRAX with the BMD value

The calculation of cumulative
incidence ignores the fracture status
of those that do not survive, and the
fracture and death status of those lost
to follow-up. By and large, such fracture
incidences will continue to rise
inexorably with age, see figure 1, p19. 

In contrast, as the risk of mortality
increases at older ages, the fracture
probability calculated with FRAX 
does not follow the same pattern. 
The probability levels off and even
decreases at extreme old age as the

risk of mortality exceeds the risk of
fracture, see figure 1, p19. 

Even if both tools were measuring
the same fracture risk, there would be
an inherent discordance between the
two tools at older ages with FRAX
giving lower values.

Absolute fracture risk
Figure 1, p19, also shows that FRAX
and QFracture do not give the same
estimates of absolute risk. The risks at
age 65 were made equal in the two

A woman with prior fracture, BMI 24, and no other clinical risk factors
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