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Abstract
Background: Fragility fractures predict further fractures and death, yet most patients never receive osteoporosis investigation or

treatment after an index fracture.

Objective: To synthesise evidence on fracture liaison service (FLS) models and their effect on osteoporosis investigation,

treatment initiation, secondary fracture incidence, mortality, and cost-effectiveness.

Methods: Narrative review of systematic reviews, meta-analyses, randomised trials, registry audits, and health-economic studies.

Findings: Coordinator-led "Type A" FLS models most reliably increase bone mineral density testing and treatment initiation, and

are associated with an approximately 30-46% relative reduction in subsequent fracture and modest mortality benefit. Return on

investment averages roughly ten-fold, and cost per quality-adjusted life-year gained falls well below conventional thresholds

across health systems. Adherence beyond twelve months and regional implementation remain uneven.

Conclusions: FLS represent the most consistently effective secondary-prevention strategy for fragility fracture, though long-term

persistence and global coverage require continued investment.

Keywords: Fracture liaison service; Secondary fracture prevention; Fragility fracture; Osteoporosis treatment gap; Capture the

Fracture
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Abstract

Background: Fragility fractures predict further fractures

and death, yet most patients never receive osteoporosis

investigation or treatment after an index fracture.

Objective: To synthesise evidence on fracture liaison

service (FLS) models and their effect on osteoporosis

investigation, treatment initiation, secondary fracture

incidence, mortality, and cost-effectiveness. Methods:

Narrative review of systematic reviews, meta-analyses,

randomised trials, registry audits, and health-economic

studies. Findings: Coordinator-led "Type A" FLS models

most reliably increase bone mineral density testing and

treatment initiation, and are associated with an

approximately 30-46% relative reduction in subsequent

fracture and modest mortality benefit. Return on

investment averages roughly ten-fold, and cost per

quality-adjusted life-year gained falls well below

conventional thresholds across health systems. Adherence

beyond twelve months and regional implementation

remain uneven. Conclusions: FLS represent the most

consistently effective secondary-prevention strategy for

fragility fracture, though long-term persistence and global

coverage require continued investment.

Keywords: fracture liaison service; secondary fracture

prevention; fragility fracture; osteoporosis treatment gap;

Capture the Fracture

Introduction

Osteoporotic fragility fractures affect an estimated 3.5

million people annually in the European Union alone,

comprising 610,000 hip, 520,000 vertebral, 560,000

forearm, and 1.8 million other fractures, with an economic

burden of �37 billion in 2010 that is projected to rise by a

further 25% by 2025 as populations age [1]. A prior

low-trauma fracture roughly doubles the hazard of

subsequent fracture and of death within the following five

to ten years, with mortality hazard ratios of 1.91 in women

and 2.99 in men after a second fracture [2]. Risk is highest

in the immediate post-fracture period: pooled worldwide

data spanning multiple cohorts show a 7.6% incidence of

a further "imminent" fracture within one year and 11.6%

within two years of the index event, a window during

which intervention has the greatest theoretical yield [3].

Despite this well-characterised risk, national registry data

consistently show that most patients are neither

investigated nor treated for the underlying bone disease

that caused their fracture: in Denmark, roughly 79% of

patients with a major osteoporotic fracture remained

untreated one year later, a proportion that had improved

only modestly from 85% a decade earlier, and vertebral

fractures — the most common and most

under-recognised osteoporotic fracture — are missed on

routine imaging in 29-46% of cases worldwide [4,5]. This

persistent "secondary prevention gap," in which

orthopaedic teams treat the fracture but no clinician

assumes responsibility for the underlying skeletal fragility,

prompted development of the fracture liaison service

(FLS) model, in which a dedicated coordinator

systematically identifies fracture patients, arranges

fracture-risk assessment, and facilitates treatment

initiation and long-term follow-up across the

orthopaedic-primary care interface [6]. This review

synthesises evidence on FLS service models, their effect

on investigation and treatment rates, subsequent fracture

and mortality outcomes, cost-effectiveness, and

remaining implementation barriers, drawing on

systematic reviews, randomised trials, national registries,

and health-economic analyses.

FLS Models and the Capture the Fracture
Framework

A systematic review and meta-analysis of 42 studies

classified secondary-prevention services into four models

of increasing intensity: Type A programmes identify,

assess, and initiate treatment directly; Type B identify and

assess but refer treatment decisions elsewhere; Type C
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alert clinicians without direct patient assessment; and

Type D provide education alone (Table 1) [7].

Meta-regression showed a graded relationship between

intervention intensity and both bone mineral density

(BMD) testing and treatment initiation, with fully

coordinated Type A and B models proving the most

clinically effective and cost-effective, while alert- or

education-only approaches produced comparatively

small, often non-significant gains [7]. This taxonomy has

become the organising framework for the field, informing

trial design and international guidance on the intensity of

intervention required. The International Osteoporosis

Foundation's Capture the Fracture programme

operationalised this evidence into a 13-standard Best

Practice Framework spanning inclusive case-finding,

evidence-based risk assessment, guideline-concordant

treatment initiation, and long-term adherence monitoring

across hip, inpatient, outpatient, and vertebral fracture

pathways, awarding Bronze, Silver, or Gold recognition to

participating services [8]. Benchmarking of the first 60

participating hospitals across six continents, serving

catchment populations from 20,000 to 15 million people,

found marked heterogeneity, with hip-fracture pathways

achieving gold status far more often than

vertebral-fracture pathways, underscoring uneven

implementation even among committed services with

institutional buy-in [9]. Regional consensus standards

have since been adapted for the Asia-Pacific region to

reflect differing healthcare financing and referral

structures, where systematic review of 37 studies

identified persistent unmet needs in public funding,

dedicated coordinator staffing, and cross-specialty

coordination despite a rapidly rising regional fracture

incidence [10,11].

Table 1: Models of care for secondary fracture prevention, classified
by intervention intensity [7,8].

Model
type

Case-finding Risk
assessment

Treatment
initiation

Relative
effectiveness

Type
A

Yes Yes, by
service

Directly initiated
by service

Highest;
most
cost-effective

Type
B

Yes Yes, by
service

Referred to
primary/specialist
care

High;
cost-effective

Type
C

Yes Alert only,
no direct
assessment

Left to alerted
clinician

Moderate

Type
D

Patient
education
only

No No Lowest

Effect on Osteoporosis Investigation and
Treatment Initiation

Randomised evidence directly supports coordinator-led

models. A Canadian trial randomising hip-fracture

patients to a dedicated case manager versus usual care

substantially increased BMD testing and treatment

initiation within six months of fracture compared with the

physician-notification control arm [12], and a companion

controlled trial in wrist-fracture patients replicated this

effect, with the improvement in osteoporosis investigation

and treatment proving both durable at extended

follow-up and cost-effective relative to usual outpatient

care [13]. Together these trials provided early high-quality

randomised evidence that a dedicated coordinator, rather

than passive physician education alone, drives improved

secondary-prevention care. A systematic review of 57 FLS

studies drawn from over 7,000 screened citations

confirmed these trial findings at scale, reporting an

approximate 27% absolute increase in BMD testing and

up to 21% increase in treatment initiation compared with

usual care, with multidisciplinary coordination, dedicated

case management, and structured follow-up identified as

the key success factors distinguishing high-performing

from low-performing services [14]. Real-world registry

data illustrate both the achievement and the ceiling of

these gains: the UK's national FLS Database, now covering

nearly 500,000 patient records across England, Wales, and
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Northern Ireland, reported that an increasing majority of

participating services achieve non-vertebral case-finding

rates above 80%, yet DXA turnaround times and

structured monitoring showed little improvement

between successive audit cycles, indicating that case

identification has outpaced downstream assessment and

follow-up capacity in many services [15].

Effect on Secondary Fracture Incidence and
Mortality

Effect on hard clinical outcomes has been confirmed

across multiple pooled analyses (Figure 1). A

meta-analysis of nine comparisons across eight studies

found FLS care associated with significantly lower odds of

subsequent fracture (odds ratio 0.70), an effect that

strengthened to 0.57 for follow-up periods exceeding two

years but was not detectable in studies with shorter

follow-up, while overall mortality reduction was not

significant across all comparisons and reached

significance only in pre-post cohort comparisons (odds

ratio 0.65), with hospital-based concurrent-control

comparisons showing no mortality effect [16]. A Swedish

minimal-resource FLS cohort, deliberately designed to

test whether benefit required intensive staffing, found a

51% relative reduction in re-fracture among treated

patients (hazard ratio 0.49) and a significantly lower

re-fracture rate even in the oldest patients aged 80 years

and above [17], while a Spanish prospective cohort of

elderly hip-fracture patients found a 34% reduction in

one-year mortality among those started on

anti-osteoporosis medication through an FLS (adjusted

hazard ratio 0.66) [18]. A 2025 meta-analysis restricted

specifically to femoral-fracture FLS cohorts, pooling 14

studies addressing subsequent fracture and 18 addressing

mortality, found a 46% lower risk of subsequent fracture

(risk ratio 0.54) and a non-significant 17% lower mortality

risk (risk ratio 0.83) [19]. Across these analyses the

fracture-reduction signal is consistent, of a similar

magnitude across markedly different healthcare systems,

and often statistically robust, whereas the mortality

benefit is smaller, less consistent, and more dependent on

study design, plausibly reflecting confounding by

indication, since patients who accept, tolerate, and

remain on treatment differ systematically in overall health

and frailty from those who do not.

Figure 1: Relative risk of subsequent fracture in patients managed
through a fracture liaison service versus usual care, from three
independent pooled or cohort analyses [16,17,19].

Cost-Effectiveness and Return on Investment

Economic evaluation broadly supports FLS

implementation across highly divergent health systems

(Figure 2, Table 2). A systematic review of 23 economic

studies, comprising 16 cost-effectiveness analyses, two

cost-benefit analyses, and five cost-savings studies, found

FLS cost-effective or cost-saving in every health system

examined, with cost per quality-adjusted life-year (QALY)

ranging from roughly $3,000 in Japan to under $115,000 in

the United States, both comfortably within their

respective accepted willingness-to-pay thresholds [20].

UK data collected over eight years of routine service

provision projected that FLS implementation would

prevent 18 fractures, including 11 hip fractures, per 1,000

patients evaluated, generating a net saving of £21,000

despite an estimated national implementation cost of £9.7

million, a favourable balance that supported national

commissioning guidance [21]. A Spanish decision-analytic

model reported an incremental cost-utility ratio of �6,855
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per QALY gained over a ten-year horizon, again well below

the �20,000-�30,000 threshold conventionally applied in

that setting [22]. A pooled analysis of 23 FLS evaluations

across multiple countries found a mean return on

investment of 10.49-fold, rising to 18.39-fold for services

that issued explicit treatment recommendations to

referring clinicians and 12.07-fold for those led by primary

care providers rather than hospital specialists, with 87% of

evaluated services showing a positive return on the

resources invested [23]. These analyses indicate that the

economic case for FLS is not confined to any single

funding model or health system.

Table 2: Selected studies quantifying the clinical and economic impact
of fracture liaison services reviewed here [12,13,17,18,16,19,21,22].
Study Design Population Key outcome

Majumdar 2007
(hip)

RCT Hip
fracture

Increased
BMD testing
and treatment
initiation with
case manager

Majumdar 2007
(wrist)

Controlled trial Wrist
fracture

Sustained,
cost-effective
improvement
in
osteoporosis
care

Axelsson 2016 Cohort Mixed
fragility
fracture

51% lower
re-fracture risk
with treatment
(HR 0.49)

Gonzalez-Quevedo
2020

Prospective cohort Hip
fracture,
elderly

34% lower
1-year
mortality with
treatment
(aHR 0.66)

Li 2021 Meta-analysis Mixed
fragility
fracture

Subsequent
fracture OR
0.70; mortality
OR 0.65
(pre-post)

Kim 2025 Meta-analysis Femoral
fracture

Subsequent
fracture RR
0.54; mortality
RR 0.83 (ns)

McLellan 2011 Cost-effectiveness,
8-year data

Mixed
fragility
fracture

18 fractures
prevented,
GBP 21,000
saved per
1,000 patients

Study Design Population Key outcome

Naranjo 2022 Cost-utility model Mixed
fragility
fracture,
Spain

EUR 6,855 per
QALY gained
over 10 years

Figure 2: Mean return on investment of fracture liaison services
overall and by service feature, from a systematic review and analysis
of 23 economic evaluations [23].

Barriers, Adherence, and Implementation Gaps

Benefit realisation depends on sustained patient

engagement well beyond the index encounter, and this

remains the weakest link in most services. A French cohort

found that roughly half of FLS-enrolled patients over 70

did not complete their scheduled follow-up visits, with

failure to initiate treatment at the first visit the strongest

independent predictor of subsequent non-adherence,

whereas neither advanced age nor frailty predicted

disengagement, challenging assumptions that older or

frailer patients are inherently less able to participate [24].

FRAX-based absolute fracture-risk stratification, now

embedded in most best-practice pathways, helps

coordinators prioritise limited resources toward the

patients at highest absolute risk of a further fracture rather

than treating all fracture patients uniformly [25]. Beyond

patient-level adherence, service-level variation remains

substantial: the Capture the Fracture benchmarking data

show that even Gold-rated services in high-income

settings struggle to achieve consistent vertebral-fracture

case-finding, and the Asia-Pacific experience shows that

funding, staffing, and reimbursement structures — rather

than clinical evidence — are now the principal barriers to
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scale-up in many health systems [9,10]. Editorial

commentary on the field's trajectory argues that the next

priority is standardising outcome reporting across services

and registries and extending coordinator-led models

beyond the well-resourced settings in which most of the

randomised and cost-effectiveness evidence was

generated [26].

Conclusion

Fracture liaison services, particularly fully coordinated

models that combine case-finding, risk assessment, and

direct treatment initiation, remain the best-evidenced

strategy for closing the secondary fracture prevention gap.

They increase investigation and treatment rates, reduce

subsequent fracture risk by roughly a third to a half across

pooled analyses, show more modest but real mortality

benefit in some cohorts, and are consistently

cost-effective or cost-saving. The principal remaining

challenges are long-term adherence beyond the first year

and equitable global implementation, particularly outside

the high-resource settings where the framework was

developed and validated.
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