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Abstract
Our ability to optimally manage bone health across the lifecourse, and so minimise the risk of fractures, has advanced substantially 
in recent decades. Whilst fractures and osteoporosis in older age were historically viewed simply as inherent in normal ageing, they 
are now recognised as manifestations of age-related disease. Key to advancing the field was the development of conceptual (relating 
to impaired bone mass and microarchitecture with increased propensity to fracture), and subsequent World Health Organization 
densitometric definitions of osteoporosis, cementing the role of dual-energy X-ray absorptiometry in bone health management. 
However, whilst low bone mineral density is a strong risk factor for fracture, many individuals who do fracture have normal or only 
modestly reduced bone mineral density. Furthermore, the existence of two definitions constituting a condition called “osteoporosis”, 
one based on a measurement, and the other conceptual, has led to uncertainty in clinical practice. The field is therefore moving 
towards calculation of an individual’s absolute fracture risk, based on clinical risk factors, with the option to incorporate bone min-
eral density (if available) as a risk factor rather than as an indication for treatment. Uptake of this new direction has been variable 
internationally, with many parts of the world, particularly low- and middle-income countries, still predicating treatment (where 
osteoporosis services exist) on bone mineral density, despite poor availability of densitometry in many such settings. In this Position 
Paper, on behalf of the International Osteoporosis Foundation, we review the current barriers which prevent equitable access to 
optimal bone health management worldwide and recommend potential solutions which might be implemented to overcome them.

Key messages
• Access to optimal bone health management is highly variable 

worldwide, with most patients at high fracture risk not receiving 
appropriate care.

• Confusion between diagnostic and intervention thresholds, 
together with lack of access to bone densitometry and other 
screening technologies, is a key consideration.

• The original WHO densitometric osteoporosis definition has 
advanced the field substantially and should be retained as a 
diagnostic criterion but not necessarily as an intervention criterion.

• Formalising the clinical use of the conceptual definition of 
osteoporosis may be superficially attractive but would be 
operationally limited.

• Moving to individualised absolute fracture risk, using clinical 
risk factors and additionally incorporating bone mineral density 
where available, theoretically offers the most equitable solution.

• Implementation would require recognition of a fracture risk 
criterion for reimbursement, for example “high fracture risk 
syndrome”, or simply “high fracture risk”.

• As is currently espoused in most guidelines, the occurrence of 
a fracture should remain an indication for consideration of anti-
osteoporosis treatment.

• We set out a “call to action” to the World Health Organization, 
nation states and the global field to implement measures to 
ensure that all individuals at high fracture risk worldwide receive 
appropriate assessment and treatment to optimise their bone health.

http://crossmark.crossref.org/dialog/?doi=10.1007/s00198-025-07628-5&domain=pdf
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Introduction

Access to optimal bone health management is highly vari-
able across the world [1, 2]. The reasons for this are mul-
tiple and include variation in approaches to diagnostic and 
treatment thresholds, provision of clinical infrastructure, and 
issues of policy prioritisation. Within Europe, for example, 
on average, 71% of older women at high fracture risk do 
not receive appropriate assessment and treatment to improve 
their bone health [3]. Across the world, differences are 
even more stark with access particularly scarce in low- and 
middle-income countries (LMIC) [4]. It has been estimated 
that there are 37 million fractures worldwide each year in 
those over 55 years old [5]. Whilst age- and sex-specific 
rates of hip fracture have plateaued, or are even declining, 
in some higher income populations, incidence rates appear 
to be rising in many LMIC [6, 7]. Furthermore, with global 
population expansion, and a shift towards an older demo-
graphic, particularly in LMIC, it is estimated that fracture 
numbers will increase markedly worldwide in coming dec-
ades (Fig. 1) [7–11].

This inexorably increasing burden resulting from frac-
tures in older age is in sharp contrast to the quantum of 
resource allocated for their prevention [3]. Key barriers 
have been identified across clinical provision, policy and 
government and patient awareness [1, 12]. However, even 
within the field, advances in management have not univer-
sally helped provision across the world. Thus, the disparity 
between the conceptual and densitometric definitions of 
osteoporosis, use of the dual-energy x-ray absorptiometry 
(DXA) bone mineral density (BMD) diagnostic threshold 

as an intervention criterion, lack of DXA provision in many 
countries and variation in the implementation of absolute 
fracture risk thresholds all contribute to limiting access.

In this Position Paper, resulting from an International 
Osteoporosis Foundation (IOF) Working Group held on 
30th January 2025, we describe the history of approaches 
to the definition of osteoporosis, both conceptual and den-
sitometric, and the benefits that these have brought for 
epidemiology and clinical care, recognising the imperative 
to distinguish between diagnostic and intervention thresh-
olds. We describe the development of absolute fracture 
probability calculation, incorporating BMD as a risk factor 
where available and facilitating truly individualised risk 
assessment and management. We evaluate the gaps in care 
and barriers to optimal management worldwide, noting 
that the substantial variation in fracture risk internation-
ally is not explained by BMD, and that DXA assessment is 
often the basis of reimbursement even if not actually avail-
able. Finally, we recommend possible ways to optimise 
access to bone health management globally, document-
ing universally applicable principles for local pragmatic 
adaptation.

Bone mineral density: strength and weaknesses

The conceptual description of osteoporosis dates back 
more than 30 years, arising from an international consensus 
conference sponsored by the National Institute of Arthri-
tis and Musculoskeletal and Skin Diseases, the European 
Foundation for Osteoporosis and Bone Disease (now the 
International Osteoporosis Foundation) and the American 

Fig. 1   Relative number of high 
fracture probability individu-
als globally in 2040 vs. 2010. 
Adapted with permission from 
Oden et al. [7]
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National Osteoporosis Foundation (now the Bone Health and 
Osteoporosis Foundation) [13]. Osteoporosis was described 
as ‘A systemic skeletal disease characterised by low bone 
mass and micro-architectural deterioration of bone tissue 
with a consequent increase in bone fragility and suscepti-
bility to fracture’, a conceptual definition supported several 
years later by the NIH Consensus Development Panel on 
Osteoporosis [14].

The World Health Organization diagnostic criteria for 
osteoporosis were developed shortly thereafter, based on the 
measurement of DXA-assessed BMD. At that time, BMD 
was the only aspect of skeletal fragility that could be readily 
measured in clinical practice and so formed the cornerstone 
for the operational definition of osteoporosis. Osteoporosis 
was thus defined as a BMD that was 2.5 standard deviations 
or more below the mean value of young healthy women, 
i.e. a T-score ≤ − 2.5 SD [15, 16]. The criteria were sub-
sequently updated and refined to remove the ambiguity of 
using multiple sites for BMD measurement, provide refer-
ence values for calculating T-scores and a definition for men 
aged 50 years or more [17]. The reference range for calculat-
ing the T-score in both men and women is the Third National 
Health and Nutrition Examination Survey (NHANES III) 
database for femoral neck measurements in White women 
aged 20–29 years [18]. The referents based in women apply 
equally to men aged 50 years or more since the gradient of 
risk and the age-adjusted risk of hip fracture for any given 
BMD at the femoral neck are similar in both sexes [19–21].

An important asset of the definition is that it provides a 
standardised description which permits the comparison of 
osteoporosis prevalence across countries and regions, and 
elucidation of secular trends [22]. In addition, the defini-
tion and its stability have yielded a regulatory framework 
in the USA, Europe, Japan and elsewhere, facilitating the 
development of a wide array of therapeutic interventions 
that act predominately by increasing BMD [23–27]. Indeed, 
it has been a critical component of the field’s success in 
drug development [28–31], contrasting with the experience 
in other chronic musculoskeletal diseases, such as osteo-
arthritis and sarcopenia, for which there are no globally 
accepted diagnostic criteria to underpin the development of 
treatments [32].

Whereas the use of the BMD threshold for the diagnosis 
of osteoporosis has advanced the development of effective 
agents for its management, there are good reasons to believe 
that a given BMD is less appropriate as the sole intervention 
threshold. Firstly, BMD alone is a poor screening tool, in 
that many fractures in the community occur among individu-
als without BMD-defined osteoporosis [15, 33–35]. In the 
case of hip fractures, approximately 50% of cases in women 
will have densitometric osteoporosis [36, 37]. Secondly, 
femoral neck BMD has a different prognostic significance 
at different ages (Fig. 2) [38]. Third, it is well established 

that fracture rates vary widely from country to country, and 
indeed in some cases within a country according to factors 
such as race/ethnicity. This is much more so than can be 
explained by variations in BMD [37, 39, 40], so that for 
any given fracture risk, the mean T-score will vary from 
country to country [22]. The conclusion is that diagnostic 
thresholds (T-score ≤ − 2.5) are not appropriate as interven-
tion thresholds since the range of risk varies so markedly for 
any given BMD [38].

The use of the T-score as an intervention threshold and 
the sole gateway to therapy has given rise to problems. For 
example, some healthcare systems limit the reimbursement 
of treatment costs to those with a BMD T-score fulfilling the 
criteria for osteoporosis, with individuals at high fracture 
risk through non-BMD risk factors not eligible for therapy 
[41, 42]. This is further exacerbated by a relative lack of 
easy and/or timely access to DXA resources in many health-
care settings: a complete absence of functional DXA instru-
ments is not unusual in LMIC [41–43]. Finally, this situation 
has also been exacerbated by misleading interpretations of 
clinical trial data that gave rise to a mistaken belief that 
osteoporosis treatments do not work in the absence of BMD-
defined osteoporosis [44].

These problems arise because BMD captures the likeli-
hood of fracture incompletely. There is an appropriate anal-
ogy with several other multifactorial outcomes and single 
risk factors, such as stroke and hypertension. Blood pressure 
is continuously distributed in the population (as is BMD), 
and hypertension is an important cause of stroke (high 
specificity). But a majority of individuals with stroke are 
normotensive (low sensitivity) [45]. Indeed, risk assessment 

Fig. 2   Fracture probability in women by age and bone mineral den-
sity T-score at the hip. Based on data from Kanis et al. [38]
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in hypertension has now moved to incorporation of risk cal-
culators alongside use of blood pressure thresholds [46]. 
Notwithstanding, hypertension management has recently 
been complicated by a disparity in definition between the 
USA and other parts of the world [46]. In the context of bone 
health, these considerations raised the question as to whether 
the addition of other risk indicators could further improve 
the sensitivity of a risk assessment algorithm and hence the 
development of fracture risk prediction models. Of these, 
FRAX® is the most widely used [47].

Absolute fracture probability: individualised 
assessment and management

Clinical risk factors for fracture beyond BMD

In osteoporosis, as in many chronically progressive, non-
communicable diseases, the clinical outcomes of relevance 
are best predicted by the combination of multiple risk factors 
[48]. Risk calculators, frequently provided online, are used 
in risk assessment for stroke, ischaemic heart disease, type 2 
diabetes mellitus and dementia, as well as a number of com-
mon cancers [49, 50]. Given that age and sex are frequently 
identified as risk factors, multivariable risk calculators can 
usefully be defined as tools that comprise at least three easily 
accessible clinical risk factors (e.g. from lifestyle, personal 
and family history, clinical examination) combined with a 
technology, the latter requiring an investigation/measure-
ment of a parameter that contributes to the assessment of 
risk (e.g. cholesterol, BMD). In the past 15 years, a great 
deal of research has taken place to identify factors other 
than BMD that contribute to fracture risk. Examples include 
age, sex, body mass index, prior fracture [51], family his-
tory of fracture [52], lifestyle risk factors such as smoking 
[53], alcohol intake [54] and falls [55], as well as medication 

use (glucocorticoids) and causes of secondary osteoporosis 
[56]. Many of these risk factors have been incorporated into 
multi-variable risk algorithms that have been developed and 
externally validated [57–59].

Development of fracture risk calculators

Three fracture risk assessment tools have been developed 
and further validated in at least one study outside the cohorts 
in which they were derived (Table 1), with others developed 
on a cohort-specific basis, for example as used in German 
and Italian guidelines [60, 61]. In 2008, the FRAX® tool 
was launched by the then WHO Collaborating Centre for 
Metabolic Bone Diseases at the University of Sheffield. 
Based on international data collected from 9 large cohorts, it 
comprises 10 risk factors with the optional inclusion of fem-
oral neck BMD to calculate the 10-year probability of hip 
fracture or major osteoporotic fractures (MOFs: hip, clinical 
spine, humerus and wrist) [62]. The output is a probability 
rather than a simple incidence since it takes account of the 
competing risk of death; as a result, the probability of hip 
fracture plateaus in old age and then declines at extreme old 
age as the probability of death becomes dominant. Whilst 
falls are not included in the current version of FRAX, they 
constitute an important risk factor [63], are accommodated 
via FRAXplus® (or via a manual multiplier) and are consid-
ered for the next iteration of the FRAX risk engine [64]. The 
Garvan fracture risk calculator, launched in 2007, is based 
on 5 risk factors (Table 1) identified from a single cohort 
(the Dubbo Osteoporosis Epidemiology Study, n = 2216). 
Its outputs are the 5- and 10-year risk (incidence) of hip 
fracture or any fragility fracture [65]. Finally, a third tool, 
QFracture, is in its third iteration (2009, 2012 and 2016) 
and was developed from an electronic health record dataset 
in the UK. Like Garvan, QFracture does not adjust for the 

Table 1   Comparative features of the Garvan, QFracture and FRAX tools

# Available through FRAXplus (www.​fraxp​lus.​org) with other adjustments

Garvan QFracture FRAX

Development cohorts (n (country)) 1 (Australia) 1 (UK) 9 (International)
Externally validated (Y/N, number of 

publications)
Y (< 20) Y (< 10) Y > 70

Calibrated No Yes (UK, hip only) Yes
Applicability Uncertain UK 87 countries
Number of risk factors 5 (including weight or BMD) 23–25 (depending on sex) 11 (including optional BMD)
Falls as an input variable Yes Yes No#

BMD as an input variable Yes No Yes
Prior fracture as input variable Yes Yes Yes
Family history as input variable No Yes Yes
Outcome All fractures excluding digits Hip, forearm, spine, shoulder Hip, forearm, spine, humerus
Outcome metric Incidence Incidence Probability

http://www.fraxplus.org
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competing risk of death, but unlike Garvan and FRAX, it 
does not have the facility to include BMD as a risk factor 
[66, 67]. A further difference between FRAX and these other 
tools is that FRAX probability outputs are calibrated to the 
epidemiology of fracture and death rates in the countries of 
use. Of the three tools, FRAX is by far the most studied and 
validated in external cohorts and is incorporated into over 
100 clinical guidelines worldwide (Table 1) [68].

Clinical utility of FRAX in the absence of BMD

A core aim during the development of the FRAX algorithms, 
under a WHO approved programme, was that the tool would 
be sufficiently flexible to be used globally in the context of 
many primary care settings, including those where BMD 
testing was not readily available. While the performance of 
FRAX is optimal when clinical risk factors are combined 
with femoral neck BMD, the performance of the clinical 
risk factors alone in predicting fracture risk is the same as 
that of BMD alone [62]. Indeed, these risk factors can be 
used for fracture risk assessment in the absence of BMD 
tests, thus widening the opportunity for risk assessment in 
countries and healthcare settings where DXA provision is 
absent or limited [69, 70]. Early concerns that treatment for 
osteoporosis would only be effective in the presence of low 
BMD, usually BMD-defined osteoporosis, were addressed 
by ensuring that some of the clinical risk factors (e.g. age, 
BMI, prior fracture) were strongly related to BMD. Since 
then, a number of studies have demonstrated that osteoporo-
sis therapies are comparably effective in patients with BMD 
above the osteoporosis threshold as in those with BMD-
defined osteoporosis [44, 71]. More recently, several stud-
ies of population screening have used FRAX as the initial 
stage in identifying patients at high risk of fracture, with a 
meta-analysis showing a significant reduction in hip frac-
tures, major osteoporotic fractures and osteoporotic fractures 

in the screened population [72]. The ability of FRAX, in 
the absence of BMD, to accurately stratify fracture risk in 
the screened population was clearly demonstrated in one of 
these studies (Fig. 3) [73].

Gaps and barriers in fracture risk management 
worldwide

There are several further considerations beyond osteoporosis 
definition and approaches to risk assessment in achieving 
an equitable approach to bone health management across 
the globe, particularly in LMIC, where the ageing popula-
tion will continue to rise exponentially over coming decades 
[74, 75]. This inevitable expansion is expected to double the 
prevalence of osteoporosis and fractures in older age, associ-
ated comorbidities, and increase associated morbidity and 
mortality in coming years [7, 10, 11, 76]. Rapid urbanisa-
tion, consequences of HIV and its treatment, multimorbidity, 
malnutrition, changing physical activity patterns and climate 
change will contribute to this rise [76–78]. Finding a way to 
move away from a reliance on DXA-based thresholds and 
context-specific adaptation of fracture risk assessment tools 
is an urgent priority. Beyond the specifics of osteoporosis 
diagnosis and care, there are wider barriers at the level of 
patients and caregivers, healthcare professionals, healthcare 
systems and policymakers locally, regionally and nationally 
[75, 77, 78].

Firstly, reliance on DXA-service provision is not an option 
in many resource-limited settings. DXA scanners are expen-
sive and require specialist software and support, together 
with a reliable electricity supply. In many countries, if they 
are available at all, there is less than 1 scanner per million 
population [75, 79–81]. Widespread DXA scanning provi-
sion is therefore not practicable, particularly in the resource-
constrained public healthcare settings in which most patients 

Fig. 3   Association between 
FRAX probability of hip 
fracture, assessed without 
BMD at the femoral neck and 
subsequent incidence of hip 
fracture in the control arm of 
the SCOOP study. Values on 
the x-axis represent the limits 
of each quintile (% hip fracture 
probability)
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would present. The problem might be mitigated by other 
less expensive recent technologies that can, or are likely to, 
provide information on skeletal status over and above that 
provided by FRAX [82–89]. However, resource constraints 
are such that even these alternative technologies may have 
limited scope for implementation in many settings. Where 
DXA is scarce, simple algorithms such as the Osteoporosis 
Self-Assessment Tool for Asians (OSTA) can be applied to 
identify those individuals who may benefit from further DXA 
evaluation [90–92]. A further critical issue is reimbursement, 
which varies country by country, from a no reimbursement 
model in some countries to full reimbursement in others [41, 
42, 75, 81, 93]. Reliance on patient financing of tests and 
medication presents a major challenge, where often osteopo-
rosis care is not a priority for household income. Validation 
of methods for non-specialist fracture risk assessment pre-
sents a potential solution that does not rely on DXA. Whilst 
the FRAX tool has coverage of over 80% of the world’s 
population, implementation in remaining settings, for exam-
ple African countries, will necessitate collection of robust 
epidemiological data for fracture prevalence and incidence. 
Furthermore, there is currently inadequate understanding 
regarding the contribution of additional context-specific 
clinical risk factors such as HIV infection and malnutrition, 
which are likely to be important beyond age, BMD, prior 
fracture and alcohol intake [11, 77, 94].

To achieve successful implementation of diagnostic and 
treatment guidelines, investment in training and increased 
numbers of primary care providers and medical special-
ists, such as geriatricians, rheumatologists, radiologists and 
allied-health professionals will be essential [79, 81]. In some 
regions, medical pluralism is also common, particularly in 
West Africa where traditional bone setters are usually the 
first point of contact on a complex care pathway, which can 
result in treatment delays.

At governmental level, national fracture risk manage-
ment guidelines should be written, or if already available, 
implemented. Since access to medicines used commonly in 
high-income countries for primary and secondary fracture 
prevention is most often only possible in private healthcare 
settings, provision is often extremely limited for those with-
out adequate financial resources. This largely reflects lack 
of prioritisation of osteoporosis medicines as being ‘essen-
tial’ by the WHO. Therefore, the inclusion of osteoporosis 
medicines on country-level essential medicines lists should 
be prioritised. Consideration should be given to fracture risk 
assessment integration into existing healthcare systems for at 
risk groups. Where medical pluralism is common, training 
of traditional bone setters would be advantageous to pro-
mote recognition of when medical bone health management 
might be indicated. Finally, public health campaigns to raise 
patient and caregiver awareness of the importance of bone 
health and osteoporosis to healthy ageing are needed.

Currently, ageing populations in low- and middle-income 
countries do not have equitable access to diagnostic and 
treatment options to reduce future fracture risk and subse-
quent disability. Clearly, this is a complex challenge requir-
ing action and prioritisation whilst maintaining realistic 
goals for resource-poor settings. Awareness is certainly 
increasing, with recognition of the importance of appropri-
ate diagnostic and management pathways. Healthcare sys-
tem readiness is essential [95]. The achievement of equita-
ble access to diagnostic services, creation of implementable 
tools for diagnosis and treatment monitoring, and building 
capacity in the provision of healthcare and specific expertise 
in fracture prevention care should be key goals for healthcare 
services, policymakers and governments.

Achieving equitable global access to bone health 
care

Barriers to care

It is apparent that in addition to the inadequate levels of care 
provision in many countries, particularly the lack of access 
to DXA equipment, there are two key structural barriers to 
optimal access. Firstly, osteoporosis may be viewed either in 
terms of its conceptual definition, relating to reduced bone 
mass and structure, and/or in terms of its densitometric 
definition, predicated on a T-score threshold of − 2.5 [15]. 
Usually, only the latter is reimbursable, but it is not uncom-
mon for physicians to diagnose “conceptual” or “clinical” 
osteoporosis on the basis of a fracture without considera-
tion of BMD. So, a patient may simultaneously be told that 
they have osteoporosis whilst not being eligible for treat-
ment. This is further compounded by the lack of access to 
DXA in many LMIC, whereby even if an individual does 
have a BMD T-score lower than − 2.5, it simply will not be 
detected.

Osteoporosis qualification

Firstly, in terms of possible solutions, alteration of the densi-
tometric definition BMD threshold would simply frameshift 
problems described above in either direction and thus would 
not serve any useful purpose; indeed, the resulting uncer-
tainty and confusion would be highly deleterious to the 
field [22]. However, in keeping with the approach recently 
taken in rare bone disease [96], the term “osteoporosis” 
could be followed by a qualifier, i.e. “osteoporosis-clinical” 
or “osteoporosis-densitometric” (or more simply “clinical 
osteoporosis” or “densitometric osteoporosis”). This has 
the merit of a more precise disease classification, at least 
for the densitometric part. However, there is no real agree-
ment as to how “clinical” osteoporosis might be defined and 
whether this should constitute an intervention threshold as 
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well as a diagnostic threshold. Most guidelines consider the 
occurrence of a fracture in older age as an indication for 
consideration of anti-osteoporosis treatment, albeit varia-
bly linked to reimbursement [47]. It has been suggested, for 
example in the USA, that such a fracture occurrence should 
constitute diagnosis of osteoporosis [97]. However, these 
two pathways represent fundamentally different concepts, 
and although laudable in its aims of increasing access to 
treatment through reimbursement, the latter approach gen-
erates further problems [98]. Defining an individual who 
has experienced a fracture as having osteoporosis is akin 
to diagnosing hypercholesterolaemia (or maybe hyperten-
sion or a smoking history) in somebody who experiences 
a myocardial infarction, i.e. conflating a selected risk fac-
tor with the associated outcome [99]. Furthermore, because 
fracture risk varies globally tenfold, but BMD only two-
fold, this approach would lead to differences in fracture risk 
between densitometric and clinical osteoporosis definitions, 
generating inequity within what might be viewed as a sin-
gle disease [99]. Whilst an osteoporosis subtype approach 
might facilitate access to anti-osteoporosis medications in 
some scenarios, these would be limited to situations where 
patients have osteoporotic BMD or have experienced a frac-
ture. Primary fracture prevention would be prohibited in the 
absence of densitometry, as it is difficult to conceive of a 
further definition of osteoporosis which could be demarcated 
clinically without the occurrence of a fracture. Therefore, 
quite apart from the resulting inequity and potential con-
fusion that two definitions with the same name may cause 
(indeed as is the case currently), we need an approach which 
facilitates adjudication of treatment after, but also, before, 
the occurrence of a fracture.

High fracture risk syndrome

The calculation of individualised absolute fracture probabil-
ity [100] presents, in principle, a practical solution. Because 
the metric incorporates individual characteristics, including 
calibration to the country of origin, it accounts for varia-
tion in fracture risk worldwide. Only clinical risk factors are 
required; where available, DXA BMD may be incorporated, 
but is not mandatory, for FRAX calculation [64]. Notwith-
standing, DXA may provide additional information on prior 
fracture, revealing occult vertebral fractures ascertained 
through lateral spinal images [101], and as noted above, the 
use of additional technology that brings information on skel-
etal status is appropriate where available. Absolute fracture 
probability can be linked to intervention thresholds, which 
may be age-dependent, hybrid or fixed, with the former two 
approaches espoused by the IOF, and incorporated into many 
guidelines internationally [47, 102, 103]. Indeed, as dis-
cussed above, we support the approach adopted increasingly 
widely of age-dependent thresholds [47]. The current weak 

link in the chain however is that, whilst some guidelines do 
indicate treatment on the basis of fracture probability (see 
above), there is no clinical condition called “high fracture 
risk” universally approved as a reimbursement criterion in 
healthcare systems. Implementation as “high fracture risk 
syndrome” (or indeed simply “high fracture risk”) might be 
one option. A syndrome has been defined as a recognisable 
complex of symptoms and physical findings which indicate 
a specific condition for which a direct cause is not necessar-
ily understood [104]. Thus, the term seems appropriate for 
a constellation of clinical risk factors for fracture, resulting 
in a high fracture risk. Achieving traction will undoubtedly 
require the active involvement of the World Health Organi-
zation linked with the health ministries of member states. 
We thus announce this as a “Call to Action” for the WHO 
and nations globally (and indeed for the International Osteo-
porosis Foundation and other societies) to achieve a single 
reimbursement criterion which would ensure that all people 
at high fracture risk worldwide be identified and receive 
appropriate assessment and treatment to optimise their bone 
health.

Conclusions

Our ability to manage fracture risk has progressed enormously 
over the last 50 years, with the advent of well-established 
methods for fracture risk assessment and highly effective 
treatments to improve bone strength. What is equally clear 
is that access to optimal bone health management is highly 
uneven across the world. Lack of DXA provision coupled with 
densitometry-dependent reimbursement criteria, together with 
confusion between diagnostic and intervention thresholds, are 
key concerns. The occurrence of a fracture should remain an 
indication for treatment consideration and should constitute a 
criterion for access to anti-osteoporosis medication. Out with 
the occurrence of a fracture, we conclude that a universally 
agreed reimbursement criterion based on clinical risk factors, 
and not solely dependent upon DXA BMD, offers a solution, 
perhaps termed “high fracture risk syndrome” or more sim-
ply “high fracture risk”. This should not be misconstrued to 
mean that DXA is unnecessary for treatment decisions or the 
monitoring of treatment. Indeed, the converse is true where 
this is available, supporting treatment stratification, monitoring 
and detection of occult vertebral fractures [101, 105]. For this 
approach to achieve traction, the new criterion would require 
acceptance for reimbursement in country-specific healthcare 
systems. Whilst the International Osteoporosis Foundation is 
committed to advance this cause, it is very apparent that opti-
mal implementation is only likely to be achieved via advocacy 
from the World Health Organization, linked with cooperation 
from individual nation states, the focus now of our urgent “Call 
to Action”.
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