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a b s t r a c t

Introduction: Osteoporosis and its consequent fractures is a major public health problem.
Aim: To formulate a position statement on the use of bone densitometry in screening postmenopausal
women for osteoporosis and in their management.
Materials and methods: Literature review and consensus of expert opinion.
Results and conclusions: Bone densitometry has an important role in screening postmenopausal women
eywords:
one densitometry

for osteoporosis. For higher sensitivity and specificity, there may be a stronger case for screening in later
life, depending on the extent to which risk factors add to the value of bone mineral density tests.

© 2010 Elsevier Ireland Ltd. All rights reserved.
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. Introduction
The aim of this position statement is to provide evidence-based
dvice for health professionals on the use of bone densitometry
n screening postmenopausal women for osteoporosis and in their

anagement.

∗ Corresponding author.
E-mail addresses: brincatm@maltanet.net, Margaret.Rees@obs-gyn.ox.ac.uk

M. Brincat).

378-5122/$ – see front matter © 2010 Elsevier Ireland Ltd. All rights reserved.
oi:10.1016/j.maturitas.2010.09.009
Osteoporosis is still an often under-recognized disease and con-
sidered to be an inevitable consequence of ageing [1]. The morbidity
of osteoporosis is secondary to the fractures that can occur in the
spine, hip, forearm and proximal humerus. These fractures, espe-
cially hip fractures, lead to high morbidity and mortality, as well as
an increase in direct costs for health services. The lifetime prob-

ability of hip fractures in women at the age of 50 exceeds 20%
in developed countries. Vertebral fractures in the elderly can be
regarded as a risk factor for subsequent, long-term morbidity, espe-
cially in women, and for mortality in both genders [2]. In fact, the
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isk for total osteoporotic fractures is over 40% in postmenopausal
omen. In high-income countries, osteoporotic fractures account

or a larger number of hospital bed days than those for myocardial
nfarction or breast cancer [3,4].

In the past two decades, there have been major improve-
ents in diagnostic technology and assessment facilities, and it is

ow possible to detect the disease before fractures occur. There
ave been advances in the development of treatments of proven
fficacy. Stratification of risk is best assessed by consideration
f clinical risk factors in conjunction with bone mineral density
BMD). Two individualized fracture risk calculation tools that are
ncreasingly used and are web-based, are the FRAX algorithm
5] and the Garvan fracture risk calculator [6]. These tools inte-
rate BMD and clinical risk factors for fracture risk calculation
n individual patients [7]. The FRAX tool has been developed by
he World Health Organization (WHO) [8]. It is based on indi-
idual patient models, developed from studying population-based
ohorts from Europe, North America, Asia and Australia, that inte-
rates clinical risk factors and BMD at the femoral neck. The
RAX algorithms give the 10-year probability of hip fracture and
f a major osteoporotic fracture (clinical spine, forearm, hip or
houlder fracture) [9]. The risk of fracture can be calculated on
linical risk factors alone or with femoral neck BMD in addition.
lthough both tools include straightforward risk factors, such as
ge, gender, previous fractures, body weight and BMD, they dif-
er in several aspects, for example, the inclusion of other clinical
isk factors, fall risks and number of previous fractures. Both mod-
ls still need to be validated in different populations before they
an be generalized to other populations, since the background risk
or fractures is definitely population-specific. Further studies are
eeded to validate their contribution in selecting patients who
ill achieve fracture risk reduction with anti-osteoporosis therapy

7,10,11].

. Bone mineral density measurements and the diagnosis
f osteoporosis

The most widely validated technique used to assess BMD at
ultiple sites, including those where osteoporotic fractures pre-

ominate, is dual energy X-ray absorptiometry. In conformity with
he WHO Scientific Technical Report [12], the term DXA for dual
nergy X-ray absorptiometry will be used throughout this position
tatement. DXA is usually applied to sites of biological relevance,
ncluding the hip, spine and forearm. DXA gives measurements
f BMD that predict fracture with an increase in fracture risk of
pproximately 1.5/standard deviation (SD) decrease in bone min-
ral density (termed the gradient of risk). The highest gradient
f risk is provided by DXA at the femoral neck for hip fracture
rediction, where the gradient of risk is approximately 2.6/SD.

n postmenopausal women and men aged 50 years or more, T-
cores should be reserved for diagnostic use. The T-score is defined
s the number of standard deviations below the average for a
oung adult at peak bone density, adjusted for gender and ethnicity
13,14].

The World Health Organization has defined the following cate-
ories based on bone density:

Normal bone: T-score greater than −1
Osteopenia: T-score between −1 and −2.5
Osteoporosis: T-score less than −2.5

Established (severe) osteoporosis includes the presence of a non-
traumatic fracture.

The aim of risk assessment is to identify patients at par-
icular risk of fracture so that intervention can be considered.
s 68 (2011) 98–101 99

The approaches most widely considered are population-based
screening and opportunistic case-finding. So far, case-finding
strategies have focused on the identification of individuals with
low BMD.

3. Population screening

Population screening of apparently healthy individuals iden-
tifies that part of the population at greatest risk of fracture who
might then be considered for treatment. This is considered to be an
extension of the physician–patient relationship in the sense that
the intervention is considered appropriate by the individual con-
cerned, and motivation is high, both for the patient and doctor.
However, this is expensive and may be difficult to organize. Osteo-
porosis justifies a screening programme because it is an important
public health problem and treatment is available There is clear
understanding of the pattern of change in BMD with age, and the
contribution of BMD to fracture risk [1].

4. Screening at the menopause

Menopause accelerates bone loss in women. Since the
menopause is a readily recognizable event, a number of analyses
have been carried out where it has been used as a time when to start
screening women for osteoporosis using BMD [15–17]. The cost of
screening itself is not the dominant factor, because most treatments
are more expensive (though this may vary between countries) and
may have side effects. These analyses, in general, do not seem to
indicate that BMD mass screening at the time of the menopause
is justified. The reasons relate to sensitivity and specificity of the
bone density measurement, when applied to a population aged 50
years or more as there is a low risk of hip fracture probability at
that age. Ideally, the screening tool should have a high specificity
of 90% or more, in order to direct the interventions to those in need,
and to avoid treatment of healthy individuals who will never frac-
ture. The problem is that the whole idea of prevention is to detect
the subpopulation who would fracture in the future or who are at
higher risk of fracture [18]. It can be calculated that, in order to
achieve this kind of specificity, 11% of the postmenopausal pop-
ulation might be selected as a high risk category. However, the
sensitivity (detection rate) of the test is low, even with relatively
high gradients of risk. Assuming that fracture risk increases 1.5-
fold for each standard deviation decrease in BMD, sensitivity is
only 18%, i.e., 82% of all fractures would occur in individuals des-
ignated by the test to be low risk. Therefore, 1000 patients would
need to be screened to find 100 needing treatment. The maximal
benefit to the community after the menopause using widespread
testing with BMD alone appears to be the prevention of about 8%
of fractures [12]. In spite of good evidence from randomized con-
trolled studies that treatment is effective [19], compliance is low
[20]. Another factor that needs to be considered is the economics of
screening using BMD alone. Furthermore only a small proportion
of reduction in fractures attributable to treatment is explained by
a change in bone mineral density as illustrated by the MORE study
of raloxifene [21].

5. Screening later in life

If higher risk individuals can be selected, screening may be more
effective. One approach is to select individuals older than 65 years.
The rationale is that there is an exponential rise in the risk of frac-

tures with age [22], and older individuals may be more amenable
to treatment. The major advantage of screening in later life is to
increase the proportion of individuals identified who will sustain
fractures and be targeted for treatment. Assuming a gradient risk
of 1.5/SD and where 10% of the population could be targeted, the
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ositive predictive value increases from 11% at the age of 50 years
o 24% at the age of 65 years [23].

In North America, it is advocated to screen all women aged 65
ears or more, however this is not recommended in many other
ountries [17]. Health economics, willingness to pay for health care,
he availability of DXA, differing clinical practices and attitudes to
revention [24,25], all have a bearing on the various recommenda-
ions.

. Opportunistic screening

The National Osteoporosis Guideline Group (NOGG) [26] pro-
ides a clinical guideline for the management of men and women
t high fracture risk. This guideline seeks to integrate the expression
f a patient’s fracture risk as a 10-year probability (the output from
RAX) with the clinical management of osteoporosis, including
he need to define thresholds for BMD measurement and treat-

ent [27]. FRAX can assess fracture risk with and without BMD
28].

The NOGG guideline is based on an opportunistic case find-
ng strategy in which physicians are alerted to the possibility of
steoporosis and high fracture risk by the presence of clinical
isk factors. Postmenopausal women with a prior fragility fracture
hould be considered for treatment without the need for further
isk assessment, although BMD measurement may sometimes be
ppropriate, particularly in younger postmenopausal women. It is
ecommended that assessment by the FRAX tool should be under-
aken in:

Men aged 50 years or more (with or without fracture) but with a
WHO risk factor or a BMI < 19 kg/m2.
All postmenopausal women without fracture but with a WHO
risk factor or a BMI < 19 kg/m2.

Following the assessment of fracture risk using FRAX, the patient
ay be classified to be at:

Low risk, in which case the patient is reassured and reassessed in
5 years or less depending on the clinical context.
Intermediate risk, in which case the BMD is measured and the
fracture risk is recalculated to determine whether an individual’s
risk lies above or below the intervention threshold.
High risk, where the patient can be considered for treat-
ment without the need for BMD, although BMD measurement
may sometimes be appropriate, particularly in younger post-
menopausal women.

. Where do we stand in Europe?

In 2004, the International Osteoporosis Foundation published a
eport on screening for osteoporosis in the European Union [29]. It
as recommended that DXA scans to diagnose osteoporosis must

e reimbursed for all Europeans with risk factors for osteoporo-
is. However, although there is now a greater awareness on the
anagement of osteoporosis, screening is still not widely available

nd reimbursed. Since then more countries reimburse DXA but may
mpose certain conditions. In epidemiological studies, Quantitative
ltrasonometry (QUS) bone measurements have also been used to

stimate the osteoporotic fracture risk [30–32]. QUS is a low-cost,
on-invasive method, easy to use and safe, since there is no radia-
ion load on the patient. Nevertheless, currently, there is a general
consensus that DXA remains the “gold standard” for the diagnosis
f osteoporosis, for prediction of fracture risk.

[

[

s 68 (2011) 98–101

8. Summary recommendations

• Bone densitometry has an important role in screening post-
menopausal women for osteoporosis.

• For higher sensitivity and specificity, there may be a stronger case
for screening in later life.

• The FRAX tool will aid the non-specialist in assessing fracture risk.
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