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Abstract

Hip fractures cause major morbidity, mortality and long-term disability 
among older persons worldwide. The World Health Organization 
has defined two key indicators within the framework of the UN 
Decade of Healthy Ageing to measure health system performance 
in providing care for older adults with hip fractures: the proportion 
who receive surgery within 48 h of fracture; and the proportion who 
receive pharmacological treatment for osteoporosis post-fracture. 
This Perspective article, which describes the clinical importance of 
these indicators, their amenability for adoption and implications for 
health equity, is based on findings from audits, guidelines and key 
literature. Numerous evidence-based solutions — for example, fracture 
liaison services, orhtogeriatric care models and digital tools support 
hip-fracture management, yet major barriers remain, such as data 
gaps, system preparedness and pathway variability. New or modified 
policies developed by national governments, ministries of health 
and other relevant authorities and tailored to specific geopolitical 
contexts are urgently needed to enable the implementation of timely 
surgical care and secondary fracture prevention strategies aligned with 
the WHO indicators. Improved health information systems to measure 
performance and to ensure translation to real-world changes in the lives 
of older people worldwide are of paramount importance.
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treatment for hip fracture within 48 h, and the proportion of older per-
sons receiving pharmacological treatment for osteoporosis after a hip 
fracture. These indicators effectively capture two important processes 
in fracture care, namely the acute management phase and the secondary 
prevention phase, and they provide implementable and measurable met-
rics for health systems to use as a benchmark for their own performance. 
The purpose of this Perspective article is to reflect upon the rationale 
for the selection of these indicators, summarize the evidence that sup-
ports the utilization of these measures, assess the operational feasibility 
of the indicators in an international context, and briefly discuss how 
implementation at local, national and global levels can be accelerated 
through coordinated policy, models of care and data systems.

What gets measured gets done
The adage ‘what gets measured gets done’ underpins the WHO’s empha-
sis on defining clear, meaningful indicators within the UN Decade of 
Healthy Ageing framework. Selecting the right metrics is critical, not 
only to track progress but also to drive policy change and account-
ability. The indicators were formulated through a rigorous consulta-
tive process involving global experts, and are grounded in principles 
of measurability, relevance and equity1. Although the two indicators 
discussed here, namely timely hip fracture surgery and post-fracture 
pharmacological treatment, primarily capture process elements, their 
real-world utility lies in their ability to reflect outcomes such as survival, 
recovery and long-term independence. Both are classified as ‘Tier II’ 
indicators in the WHO framework1, meaning that they are considered 
high-priority measures for which data may not yet be consistently 
available across all countries but are crucial for benchmarking and 
system transformation.

It is important to note that although these indicators focus spe-
cifically on hip-fracture management and secondary prevention, they 
do not address the equally important area of primary prevention that 
includes population-based screening, assessment, and pre-fracture 
treatment of osteoporosis. This area lies beyond the scope of the 
current article; however, it is worth emphasizing that primary pre-
vention remains an essential pillar in reducing the global burden of 
osteoporotic fractures8.

Indicator 1: timely hip fracture surgery
The WHO Healthy Ageing Framework includes the indicator “Percent-
age of older people who received surgical treatment for hip fractures 
within 48 h after admission to the hospital, over the past year”1. This 
indicator reflects not only timely access to emergency orthopaedic care 
but also serves as a tracer for health-system responsiveness, coordina-
tion and overall quality of acute care for older persons. The WHO does 
not specify whether “admission” refers to the time of presentation 
to hospital (including emergency-department arrival) or to formal 
inpatient admission to an acute-care ward. Internationally, both defi-
nitions are in use: for example, the Australian Institute of Health and 
Welfare13 and the Australian and New Zealand Hip Fracture Registry14 
define the 48-h window from presentation to hospital, whereas the 
Canadian Institute for Health Information15 defines it from inpatient 
admission. Although the WHO does not specify which definition should 
be applied, this distinction is noted here to acknowledge differing 
national conventions in interpreting the indicator.

Rationale for inclusion of this indicator
Large population-based and randomized controlled studies have found 
no significant difference in outcomes when surgery is performed 

Introduction
At the 73rd World Health Assembly in 2020, WHO member states 
endorsed the Decade of Healthy Ageing (2021–2030), marking an 
important advance in global efforts to promote longer and healthier 
lives for people aged 60 years and older, the age group defined by the 
WHO and United Nations (UN) as ‘older people’. The initiative was sub-
sequently declared the United Nations (UN) Decade of Healthy Ageing 
(2021–2030) at the 75th session of the UN General Assembly in 2021 
(ref. 1). This global initiative reflects an unprecedented political and 
strategic commitment to reorient health systems to meet the needs 
of an ageing population. The resolution mandates the WHO to moni-
tor progress across three key milestone years, 2023, 2026 and 2029, 
by assessing how well countries are advancing across four intercon-
nected action areas: changing how we think, feel, and act towards age 
and ageing; ensuring that communities foster the abilities of older 
people; delivering person-centred, integrated care and primary health 
services that are responsive to older people; and providing access 
to long-term care for those who need it. To support this mandate, in 
May 2025 the WHO developed a core set of measurable indicators that 
enable member states to benchmark their performance, identify equity 
gaps, and track improvements in the responsiveness of health systems 
to older people. Progress reporting at each of the three milestone years 
is intended not only to assess accountability but also to catalyse policy 
reforms and encourage cross-country learning.

This emphasis on measurable progress is especially critical given 
the rising burden of age-related conditions, chief among them being 
osteoporotic fractures, a major threat to the health and independence 
of older adults worldwide. As the global population of older persons 
continues to grow, the health economic burden of osteoporotic frac-
tures, particularly hip fractures, is rising exponentially2–6. A hip fracture 
in an older adult is more than just a broken bone; it is often the tipping 
point that sets off a cascade of decline, from loss of independence to 
long stays in care facilities, and even early death7. This vulnerability 
arises in part from the biological relationship between ageing and skel-
etal fragility: as people age, bone mass and quality deteriorate owing 
to cumulative imbalances in bone remodelling and hormonal changes, 
leading to osteoporosis and an increased risk of fragility fractures8. 
Unfortunately, less than one in three older persons with a hip fracture 
return to their premorbid level of function. For many, a hip fracture will 
be the point of permanent loss of independence9. The mortality rate 
1 year after hip fracture remains unacceptably high among older per-
sons, with reported rates varying substantially even across high-income 
settings, ranging from 10.8% in Singapore to 23.8% in New Zealand10. In 
settings with fewer resources, the chances of surviving a year after a hip 
fracture are even lower11. Behind these numbers are real people facing 
delays in surgery, limited access to rehabilitation and little support to 
avoid future fractures. Standard management of hip fractures in older 
adults includes prompt surgical repair, post-operative rehabilitation 
and pharmacological treatment to prevent future fractures12. Yet in 
many settings, these essential components of care remain fragmented 
or inconsistently delivered, resulting in missed opportunities to restore 
function, extend life and prevent avoidable suffering.

Fragility fractures are an interesting litmus test for how well  
(or poorly) the care needs of older people are being addressed. These dis-
parities underscore the need to examine not only clinical care pathways 
but also broader systemic responses to ageing and fracture prevention. 
It is in this context that the WHO has included two important indicators 
in its framework for measuring the progress and impact of the UN Decade 
of Healthy Ageing1 : the proportion of older persons receiving surgical 
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within 6 h as compared with 24 h after fracture16–18, and mortality and 
complications do not typically emerge until at least 24 h after frac-
ture. However, there is strong and consistent evidence that surgery 
delayed beyond 48 h is associated with significantly worse outcomes. 
Surgical fixation of an osteoporotic fracture within 48 h is associated 
with decreased mortality at 30 days and 1 year, fewer complications 
and quicker functional recovery19. A 2018 systematic review and 
meta-analysis found that people who underwent surgery within 48 h 
of a hip fracture had a 20% lower risk of 12-month mortality (risk ratio 
(RR) 0.80, 95% CI 0.66–0.97)19. This review incorporated 28 prospective 
observational studies, encompassing a total of 31,242 people with hip 
fracture, a robust sample size that enhances confidence in the find-
ings. Although most of the included studies originated from North 
America and Europe, the review also encompassed data from Asia 
and Australia, providing broad regional coverage and suggesting that 
the findings have global relevance across diverse health care systems. 
A retrospective cohort analysis of data from the American College 
of Surgery (ACS) National Surgical Quality Improvement Program 
(NSQIP) database that included 43,071 severely ill people with hip 
fracture reinforces the evidence that surgery delayed beyond 48 h car-
ries significantly higher complication and mortality rates, particularly 
among the frailest people20. In this population, hip-fracture surgery 
performed after 48 h was associated with not only higher complica-
tion rates and mortality, but also with higher rates of cerebrovascular 
accidents (odds ratio (OR) 1.542; CI 1.048–2.269), pneumonia (OR 1.886; 
CI 1.611–2.209), urinary tract infections (OR 1.546; CI 1.283–1.861), 
readmission (OR 1.212, CI 1.074–1.366), postoperative length of stay 
beyond 6 days (OR 1.829, CI 1.670–2.003) and mortality (OR 1.475, CI 
1.286–1.693) compared with immediate surgery20. These converging 
data clearly support the 48-h window as a critical cut-off for timely 
surgical care, allowing for clinical stabilization while avoiding further 
avoidable harm.

Delays beyond 48 h have been related to both patient-related 
characteristics such as the presence of comorbidities as well as to 
modifiable factors at the health care system level, including limited 
surgical slots, limited perioperative optimization pathways and ineffi-
cient triage to surgery in the emergency department21. It is important to 
note, however, that in the old-old’ and the ‘oldest-old’, terms often used 
to describe individuals 85–94 years and ≥95 years old, respectively22, 
comorbidities might require stabilization before surgery, potentially 
justifying short, medically warranted delays. It is in this setting that 
orthogeriatric co-management becomes particularly valuable, offer-
ing a coordinated approach to balancing timely surgery with necessary 
medical stabilization. Orthogeriatric co-management entails the col-
laborative care of people with hip fracture by orthopaedic surgeons and 
geriatricians throughout the perioperative and early-recovery phases. 
This integrated approach facilitates medical optimization, delirium 
prevention, early mobilization and discharge planning and has been 
shown to enhance perioperative optimization, shorten time to surgery, 
and improve both functional recovery and survival23. A 2022 system-
atic review reported a 28% reduction in-hospital mortality and a 14% 
reduction in 1-year mortality with early orthogeriatric involvement24. 
Although several models of orthogeriatric care such as geriatric 
consultation services, where geriatricians act in an advisory role to  
the orthopaedic team; geriatric wards, where orthopaedic teams 
provide input; and integrated care models, where both specialties 
co-manage patients from admission to discharge exist, and were 
reviewed in the study, none of them was shown to be superior to the 
others. However, the consistency of improved outcomes across these 

models highlights the critical importance of timely, coordinated 
medical input during the perioperative period24.

Current national standards and benchmarks for time to 
hip-fracture surgery
Although the importance of timely surgical intervention in hip fracture 
care is widely acknowledged, the performance indicators used across 
health systems continue to vary substantially. A 2025 mixed-methods 
review identified 241 performance indicators for hip-fracture care25. 
‘Time to surgery’ was the most frequently reported indicator, appear-
ing in 83% of the studies included in the review. However, definitions 
of this indicator varied not only with respect to time thresholds, 
but also in operational parameters, for example, whether time was 
counted from the moment of injury, hospital presentation or admis-
sion, whether medically unfit patients were excluded and whether the 
clock stopped for delays due to health optimization. This heterogene-
ity made it impossible to make meaningful comparisons of the quality 
of care across institutions and countries25. Several countries have 
made time to surgery an official indicator in their national standards, 
and existing national indicators align closely with the WHO’s 48-h 
benchmark. In the UK, the National Institute for Health and Care Excel-
lence guideline26 and National Hip Fracture Database (NHFD; https://
www.nhfd.co.uk/) performance indicators define prompt surgery 
as occurring on the day of or the day after hospital admission (thus 
prescribing surgery within a time frame of ≤36 h), and Australia’s Hip 
Fracture Clinical Care Standard27 document states that patients must 
receive surgery in a timely manner within 36 h. Similar standards exist 
in Canada15, New Zealand (https://anzhfr.org/registry-reports), Israel28 
and Scotland29 and are reported via mandated registries or perfor-
mance programmes at a national level. These pre-existing benchmarks 
demonstrate widespread early adoption of timely surgery targets, 
even before the WHO-endorsed 48-h benchmark was introduced in 
May 2025. Although these countries are aligned in intent, actual meas-
urement infrastructure and reporting consistency still vary and no 
country has formally updated its system to explicitly label the indica-
tor as the ‘WHO-endorsed’ measure. Formal integration of the WHO 
indicator into national monitoring systems across all member states 
remains a key next step in global harmonization. Alignment efforts 
are therefore still at a nascent stage, and the WHO Technical Advisory 
Group encourages member states to consider incorporating these 
globally standardized indicators to support harmonized tracking, 
benchmarking, and accountability over the course of the UN Decade 
of Healthy Ageing1.

Strategies to improve the timeliness of hip-fracture care
Several system-level strategies have been shown to enhance the timeli-
ness and quality of hip-fracture surgery. These strategies include the 
use of standardized perioperative care pathways, early involvement of 
orthogeriatric care, the use of clinical checklists and care bundles, and 
structured documentation and audit systems. Countries such as the UK 
and Australia have successfully implemented these strategies through 
national programmes. For instance, the UK NHFD and the Australia 
and New Zealand Hip Fracture Registry (ANZHFR; https://anzhfr.org/)  
have supported initiatives such as the Best Practice Tariff30 and the 
Hip Fracture Clinical Care Standard27, respectively. These efforts have 
helped to improve time to surgery and reduce variation in care through 
audit, benchmarking and system-level feedback.

In the USA, although there is no national hip fracture registry 
equivalent to the NHFD or ANZHFR, individual institutions and health 
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care systems have adopted similar interventions. These interven-
tions include multidisciplinary co-management protocols, enhanced 
recovery pathways and clinical documentation tools, often tracked 
through the ACS NSQIP Geriatric Surgery Program31 or institutional 
quality-improvement dashboards32. However, implementation in the 
USA remains decentralized and variable, lacking the unified national 
standards seen in the UK or Australia.

It must be noted that, although the WHO’s recommendation that 
hip-fracture surgery be performed within 48 h provides a relevant 
benchmark for the global community, achieving this standard under-
standably remains a challenge in many low- and middle-income coun-
tries (LMICs). In these settings, delays are quite often compounded 
by systemic issues: direct out-of-pocket costs for implants, limited 
availability of surgical theatres, delayed admissions and poor perio-
perative capacity. A 2025 systematic review of evidence from LMICs 
reflects this reality, with some studies reporting delays of over 2 weeks 
between injury and surgery33.

Transitioning from such 2-week delays to a 2-day window requires a 
multipronged strategy. Key enablers of this strategy include the devel-
opment of fracture-care pathways, the formation of multidisciplinary 
teams that include trauma surgeons, anaesthesiologists, geriatricians, 
physiotherapists and other relevant professionals to oversee the path-
ways, implementing protocols that facilitate immediate admission of 
all older hip-fracture patients at the time of diagnosis, fast-tracking 
of patients from the emergency department to orthopaedic wards, 
dedicated orthopaedic trauma lists, perioperative protocols to expe-
dite medical clearance and securing supply chains for timely implant 
availability. Certain interventions, such as education of care providers, 
prioritization of people with hip fractures in triage and standardized 
preoperative assessment forms and so on can be implemented at a 
relatively low cost and might yield early gains. Education of patients 
and caregivers on the need for early surgery and system-level audits 
to identify avoidable delays also contribute to addressing institutional 
bottlenecks that contribute to treatment delays, such as delayed surgi-
cal clearance, limited access to operating theatres, or a lack of clarity 
about clinical responsibility. Importantly, such efforts will signal a shift 
in institutional culture — one that recognizes hip-fracture surgery in 
older adults as a true time-sensitive emergency rather than an elective 
orthopaedic event.

Thus, although the 48-h threshold might not yet be feasible in 
all LMIC settings, it remains a critical aspirational benchmark, and 
one that is achievable with targeted reforms. Efforts should focus 
on context-specific strategies that will incrementally reduce surgi-
cal delays while maintaining safety and equity in care delivery. For 
instance, at a tertiary teaching hospital in Punjab, India, the implemen-
tation of geriatric hip-fracture care protocols led to positive outcomes: 
60.5% of older people with femoral-neck fractures had surgery within 
24 h of admission, and 99% underwent surgery within 1 week34.

Indicator 2: pharmacological  
treatment post-fracture
The WHO Healthy Ageing Framework includes the indicator: “Per-
centage of older people who have experienced a fragility fracture 
of the hip or the spine, or more than one fracture, treated with 
anti-osteoporosis medication over the past year”1. This indicator cap-
tures the effectiveness of secondary fracture prevention efforts and 
reflects the capacity of health systems to deliver continuity of care, 
evidence-based chronic-disease management, and long-term risk 
reduction for older adults following a major sentinel event. Although 

the WHO document does not clarify whether this term encompasses 
calcium and vitamin D supplementation, it is generally interpreted 
in the context of currently available pharmacological treatments for  
osteoporosis.

Rationale for including this indicator
A prior hip fracture is a powerful predictor of subsequent fragility 
fractures, with patients at an extremely high and imminent risk of a 
second fracture if pharmacological treatment for osteoporosis is not 
initiated to address the underlying skeletal fragility35. Conversely, 
approximately 50% of individuals presenting with a hip fracture 
have already had a prior fracture, underscoring missed opportuni-
ties for earlier intervention36,37. In the USA, health care costs associ-
ated with a second fracture have been shown to be up to three times 
higher than those incurred for the initial fracture38. Therefore, the 
first fragility fracture is the prototypical ‘low-hanging fruit’ that rep-
resents both a clear, early warning sign and an important oppor-
tunity for intervention that can prevent both clinical decline and  
escalating costs39.

Randomized controlled trials and meta-analyses have shown 
that anti-osteoporosis therapies significantly reduce the risk of sub-
sequent fractures in individuals with a prior fragility fracture40,41. The 
results of the HORIZON Recurrent Fracture Trial demonstrated that 
annual infusion of zoledronic acid, initiated within 90 days of a hip 
fracture, reduced the risk of new clinical fractures by 35% and lowered 
all-cause mortality by 28% over a median follow-up of 1.9 years42. These 
results were subsequently supported by a 2017 meta-analysis, which 
confirmed a 26% reduction in non-vertebral fractures (RR 0.74; 95% 
CI 0.56–0.98) with zoledronic-acid administration in people with a 
recent low-trauma fracture41. Oral bisphosphonates, denosumab and 
anabolic agents such as teriparatide have all demonstrated efficacy 
in secondary fracture prevention, with RR reductions ranging from 
20% to 50% depending on the agent, fracture site and compliance 
with therapy40,41.

Current standards and benchmarks for post-fracture 
pharmacological treatment
Treatment rates after hip fracture vary widely across countries. A 2023 
international study that included health care data at the patient level 
from 19 countries and regions, and that included people aged 50 years 
and older hospitalized with a hip fracture from 2005 to 2018, revealed 
that the proportion who received post-fracture pharmacological treat-
ment ranged from as low as 11.5% (95% CI 11.1–11.9%) in Germany to 50.3% 
(95% CI 50.0–50.7%) in the UK43. These figures highlight the substantial 
gap between evidence and real-world practice, even in high-income 
health systems. Currently, very few countries have formally adopted 
this WHO indicator into national quality frameworks. Nonetheless, 
uptake of pharmacological treatment is now tracked in several national 
registries and audits. In England and Wales, the NHFD reported that 
50.8% of people presenting with a hip fracture were discharged on 
anti-osteoporosis medication between 2016 and 2020 (ref. 44). In 
Canada, publicly accessible data from the Ontario Osteoporosis Strat-
egy indicate that fewer than 20% of patients with a fracture undergo 
diagnosis or adequate treatment for osteoporosis45. Similarly, in Japan, 
80% of people with a hip fracture initially go untreated, and medica-
tion continuation rates after 1 year are just 20%46. These national-level 
measures underscore both progress and persistent gaps and provide 
a foundation to benchmark and improve care via secondary-fracture 
prevention initiatives.
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Barriers to post-fracture pharmacological treatment
Despite the strong evidence supporting secondary fracture preven-
tion, multiple barriers continue to impede the initiation of treatment 
for osteoporosis after hip fracture. Several authoritative international 
guidelines, including those from the International Osteoporosis Foun-
dation (IOF) and European Society for Clinical and Economic Aspects of 
Osteoporosis and Osteoarthritis12, the American Association of Clinical 
Endocrinologists and American College of Endocrinology47, the Endo-
crine Society48 and national guidance documents such as those from 
the UK National Osteoporosis Guidance Group49 recommend prompt 
initiation of pharmacological therapy in people with fragility fractures, 
particularly hip fractures. These guidelines consistently emphasize the 
need to treat underlying osteoporosis to reduce the risk of future frac-
tures. However, patients and physicians alike often lack awareness of 
existing guidelines, and they often underestimate the proven benefits 
of pharmacological therapy. There may be apprehension regarding 
adverse effects associated with long-term use of some osteoporosis 
medicines (such as atypical femur fractures and osteonecrosis of the 
jaw), cost of medications and confusion about who should initiate 
treatment, whether it be orthopaedics, rheumatology, endocrinology, 
geriatrics or primary care50. Poor communication between health care 
providers, limited patient education and fragmented systems of care 
only add to the inertia51. Although focused primarily on primary and 
not secondary prevention of fractures, a systematic review of qualita-
tive studies examining health care providers’ views on osteoporosis, 
falls and fracture risk revealed deeper issues beneath the surface52. 
In addition to the barriers mentioned above, clinicians, particularly 
general practitioners, expressed frustration with the ambiguity and 
impracticality of current guidelines. Many found the recommenda-
tions ill-suited to the complex reality of managing older people with 
multiple co-morbidities and long lists of medications. In addition, 
scepticism existed amongst the providers about whether guidelines 
reflect real-world practice. The health care providers also expressed 
that there was a growing disconnect between research findings and 
the realities of everyday patient care52. In LMICs, these issues are com-
pounded by structural limitations to health systems. Barriers such as 
poor access to specialized care, lack of surgical and rehabilitation ser-
vices, high out-of-pocket medication costs, and irregular availability of 
drugs make it even more difficult to deliver consistent, guideline-based 
osteoporosis management after a fragility fracture.53. These multi-level 
barriers highlight the urgent need for system-wide reforms, improved 
education for providers, and structured care coordination to close the 
evidence–practice gap in post-fracture treatment of osteoporosis.

Strategies to improve rates of post-fracture  
pharmacological treatment
Transitioning from delayed to timely post-fracture treatment is feasi-
ble when health systems prioritize strengthening perioperative and 
rehabilitation infrastructure, public-insurance coverage for essential 
medications, training of non-specialist providers in osteoporosis care, 
institutional dashboard tracking and audit feedback as well as patient 
and caregiver education initiatives.

One evidence-based solution to overcoming the barriers to medi-
cal therapy and follow-up post-fracture is through the implementation 
of fracture liaison services (FLS), that ensure that all eligible patients are 
identified, assessed and started on appropriate osteoporosis therapy. 
FLS reduce ambiguity, improve interdisciplinary communication (for 
example, between emergency, orthopaedic and endocrinology depart-
ments), help to tailor decisions to individual patient contexts, and 

to embed pharmacological treatment into routine post-fracture work-
flows, thus reducing the risk that treatment becomes an afterthought 
(or is simply forgotten). FLS are designed to address specifically the 
types of organizational and behavioural barriers that have histori-
cally impeded the implementation of secondary-fracture preven-
tion. They have repeatedly been shown to improve rates of treatment 
initiation54–56, to reduce rates of refracture57 and refracture costs58–61. 
FLS assign responsibility for initiating osteoporosis care to a dedicated 
coordinator or team; in doing so, the ambiguity about who initiates 
treatment is removed. Concerns about adverse effects and medica-
tion costs can be addressed early through structured counselling and 
coordinated follow-up. Notably, by automating the identification, 
assessment and initiation of therapy, FLS can help alleviate the burden 
on individual clinicians and potentially reduce the risk of patients fall-
ing through the cracks. In addition, FLS enable treatment decisions 
to be made through patient-specific assessments, often with input 
from multiple disciplines, and to apply guidelines in an individualized 
manner that considers comorbidities, life expectancy and patient 
preferences62,63. In doing so, they help to close the evidence-to-practice 
gap and facilitate the feasibility and scalability of secondary-fracture 
prevention.

FLS can offer a pragmatic approach to strengthening secondary- 
fracture prevention in LMICs, too. By streamlining care pathways, 
identifying cost-effective treatment strategies and prioritizing lim-
ited resources (such as surgical access and medications) for people at 
highest risk, FLS can facilitate more sustainable and targeted service 
delivery. A qualitative study from Malaysia that examined the perspec-
tives of health care professionals on FLS implementation reported 
widespread support for the model, while also highlighting critical chal-
lenges such as limited staff awareness about FLS and their importance, 
inconsistent coordination and the absence of dedicated coordinator 
roles and multidisciplinary training64. Similarly, a commentary from 
India described a structured, low-cost, multidisciplinary FLS model, 
but underscored systemic barriers including fragmented follow-up 
mechanisms and low adherence to medications65. A prospective study 
in rural Taiwan that evaluated the clinical impact of FLS implementation 
observed meaningful improvements in length of stay in hospital and 
in the proportion of people with hip fracture who underwent surgery 
within 48 h of admission66. Subgroup analysis of the FLS cohort in 
this study further revealed that those who received anti-osteoporotic 
treatment had significantly decreased mortality and 30-day readmis-
sion rates compared with those who did not66, reinforcing the feasi-
bility and value of FLS implementation even in resource-constrained 
environments.

Global initiatives to reduce secondary fracture
Capture the Fracture (CtF; https://www.capturethefracture.org/),  
a global initiative developed by the IOF, the world’s largest non- 
governmental organization dedicated to musculoskeletal health, 
seeks to prevent secondary fractures through the integration of FLS 
into health care systems. As of June 2025, >1,180 FLS from 62 coun-
tries have been registered with CtF and evaluated against its interna-
tionally endorsed Best Practice Framework for quality of care. The 
CtF programme is supported by a global network of clinical experts 
and national societies and thus is uniquely positioned to standard-
ize the identification, investigation and initiation of pharmacologi-
cal treatment for people with fragility fractures. With its globally 
endorsed benchmarking framework, practical implementation tools 
and widespread adoption, the CtF programme is expected to help 
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transform often fragmented responses to osteoporotic fractures into 
a coordinated, preventive care pathway.

The CtF programme supports providers seeking to establish and 
scale up the implementation of FLS by offering a suite of practical tools, 
including the Best Practice Framework for benchmarking, structured 
implementation toolkits and clinical pathways that are adaptable 
to local contexts. It facilitates mentorship through a global network 
of experienced FLS practitioners, enables service improvement via 
self-assessment audits and feedback mechanisms, and amplifies advo-
cacy efforts by recognizing high-performing sites and promoting 
national and regional policy engagement. Its benchmarking and qual-
ity indicators align closely with the WHO indicator for the percentage 
of people receiving pharmacological treatment after a hip fracture1. 
By translating this global target into clear, auditable actions, such as 
ensuring timely osteoporosis assessment, initiation of therapy and 
structured follow-up, the CtF framework functions not only as an 
implementation guide but also as a practical enforcement mechanism. 
It helps health systems to move from aspirational commitments to con-
crete, trackable performance, thereby accelerating real-world adoption 
of the WHO indicator within national and local service-delivery models.

Regional efforts have further supported the scale-up of second-
ary fracture prevention, particularly in the Asia–Pacific region. The 
Asia Pacific Consortium on Osteoporosis67 has actively leveraged 
the CtF framework to harmonize clinical standards and promote 
the broader uptake of FLS across the region. Although this con-
sortium does not directly implement services, its regional efforts 
have included the development of tailored educational materi-
als, cross-disciplinary training and an ongoing collaboration with 
the South Asian Federation of Endocrine Societies to evaluate the 
cost-effectiveness of FLS models in LMICs in the Asia–Pacific region. 
In parallel, several providers across the region have adapted the FLS 
model to local realities, for instance, by embedding FLS coordination 
into orthopaedic wards, using telehealth to support follow-up and 
engaging non-physician staff to deliver osteoporosis education and 
adherence counselling. These adaptations reflect the importance of 
flexibility in applying the CtF Best Practice Framework within diverse 
health-system contexts. Complementing these regional efforts, the 
Fragility Fracture Network, in collaboration with other global and 
regional organizations such as the IOF, International Geriatric Frac-
ture Society, European Federation of National Associations of Ortho-
paedics and Traumatology, and European Geriatric Medicine Society, 
launched a global call in 2018 to action outlining multidisciplinary 
strategies to improve acute care, rehabilitation and secondary pre-
vention for people presenting with fragility fractures68. Collectively, 
these initiatives reflect a growing international consensus namely 
that coordinated, system-wide responses are essential to closing the 
care gap and reducing the incidence of secondary fractures, even in 
resource-constrained settings.

Moving towards equitable, integrated care  
for older persons
Tracking the progress of 194 WHO member countries through clear 
indicators such as timely hip-fracture surgery and post-fracture treat-
ment of osteoporosis, turns aspiration into accountability, showing 
where health systems are succeeding, where they are stalling and what 
must change so that every older person can benefit from the promise 
of the UN Decade of Healthy Ageing.

Although these indicators were only formally endorsed by WHO in 
May 2025, as previously mentioned, analogous measures have already 

been in use across several countries, particularly those with national 
fracture registries or post-fracture care programmes. This suggests 
that the infrastructure for implementation exists in many contexts, 
even if not yet uniformly aligned with the definitions used in the WHO 
indicators. Beyond their immediate public-health relevance, the two 
WHO-recommended indicators, namely timely surgery following a hip 
fracture and initiation of post-fracture pharmacological treatment, 
offer valuable insights into how health systems are performing in the 
delivery of equitable, integrated care to older persons. For instance, 
these indicators can function as proxies for structural equity: evidence 
from national hip-fracture registries shows that men, individuals living 
with dementia and those from rural or socio-economically disadvan-
taged backgrounds are consistently less likely to receive timely surgical 
intervention or appropriate secondary-fracture prevention therapy69. 
In this sense, tracking such indicators not only supports clinical bench-
marking but also helps to expose the inequalities embedded in many 
care systems. Moreover, these measures reflect the degree of system 
integration, that is, the link between emergency triage and surgical 
scheduling, how effectively multidisciplinary teams coordinate perio-
perative care and whether discharge planning transitions smoothly 
into long-term follow-up. They serve as signals of whether a health 
system is evolving beyond episodic, disease-based responses towards 
more person-centred, functional, continuous care models. Both indi-
cators provide countries with a way of monitoring how their health 
systems are adapting to the challenges of population ageing, specifi-
cally whether innovations in service delivery promote greater system 
integration, continuity of care, and person-centred approaches aligned 
with the ‘healthy ageing’ agenda. Over time, these measures enable 
jurisdictions to benchmark progress, compare performance across 
regions and identify outliers or best-practice examples. This capability 
is especially relevant as many health systems still operate using a dis-
ease- or episode-based care model as opposed to a continuity-care- or 
function-based approach.

Looking ahead, countries can leverage the WHO indicators to 
transition from aspirational targets to measurable improvements 
by embedding them into national monitoring systems, aligning care 
models accordingly and ensuring routine data collection and feedback. 
Support from global and regional stakeholders including technical 
assistance, harmonized reporting tools and shared learning platforms 
will be essential to accelerate progress and close persistent care gaps 
throughout the UN Decade of Healthy Ageing.

Operationalizing these indicators at scale will probably require 
national policies that are informed by, and aligned where appropriate, 
with the WHO-recommended definitions of timely hip-fracture surgery 
and post-fracture treatment of osteoporosis, alongside coordinated 
investment in data systems, workforce capacity and service delivery 
infrastructure. Essential targeted system-level investments include 
linking hospital performance metrics to national surgical standards, 
allocating dedicated theatre slots for emergency orthopaedic proce-
dures, strengthening perioperative capacity (for example, anaesthe-
siology and diagnostics) and improving triage and transfer systems, 
particularly in facilities where delays are driven by resource constraints 
and expanding orthogeriatric models of care.

Likewise, national funding is needed to scale up FLS across both 
tertiary and secondary hospitals. Community-based providers, general 
practitioners and trained health workers must also be empowered to 
ensure continuity of treatment after discharge. Addressing afford-
ability through the inclusion of osteoporosis medications that are 
included on national essential medicines lists would help to ensure 
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equitable access. Robust health information and data systems are 
essential for turning measurement into meaningful action. Linking 
inpatient and outpatient records enables tracking of treatment ini-
tiation after fractures, whereas tools such as digital FLS dashboards, 
automated alerts and integrated risk assessments can support timely 
bone mineral density testing and therapy uptake. Strengthening these 
systems to support real-time tracking of timing of surgery, treatment 
initiation and follow-up across care settings is critical to transforming 
indicators from mere reports into drivers of tangible improvements. 
National registries such as the ANZHFR in Australia and New Zealand6 
and the NHFD in the UK70 provide scalable models for integrating such 
data streams and enabling continuous quality improvement. Ulti-
mately, however, the value of measurement lies not in the data them-
selves but in their ability to inform action and improve care delivery. 
Well-designed systems help clinicians to identify care gaps, support 
hospitals in refining care pathways, and give policymakers an insight 
into directing resources where they are most needed. In this way, 
indicators become not just tools for accountability but catalysts for 
real and lasting change.

A consolidated overview of key system-level barriers and the 
corresponding strategies across the hip-fracture care continuum is 
presented in Table 1.

Conclusions
The world is now halfway through the UN Decade of Healthy Ageing 
(2021–2030). The WHO indicators for hip-fracture surgery within 48 h 
and initiation of pharmacological treatment of osteoporosis after frac-
ture are more than clinical metrics; they are sentinel measures of a 
health system’s readiness for rapidly ageing populations. Systematic 
tracking of these indicators allows countries to gauge their transi-
tion from reactive, fragmented services to proactive, integrated care 
models. But measurement alone is insufficient. Achieving meaningful 
change will require sustained political commitment, investment in 
workforce and digital infrastructure, and a shift in mindset that treats 
a fracture not as the end of care but as the starting point for lifelong 
bone-health management.

Published online: xx xx xxxx

Table 1 | Optimizing timely hip-fracture care barriers and actionable strategies

Event Potential barriers Solutions and strategic implementations

ED assessment  
and triage

Inefficient triage due to lack of clear protocols
Inability of ED staff to recognize fragility fractures due  
to insufficient knoweldge
Lack of timely access to imaging

Clearly defined protocols for hip fracture triage in ED
Fragility fracture recognition training for ED staff
Standing orders for imaging if fracture suspected in older fallers
Implementation of geriatric triage screening tools
Pre-hospital notification systems to trigger hip-fracture care pathways

Surgical team 
consultation and 
planning; medical 
assessment and 
optimization

Presence of comorbidities that require assessment and 
stabilization
Delays in acquisition of imaging tests
Delays in obtaining laboratory results, ECGs or risk clearance
Anticoagulation or polypharmacy concerns not addressed
Delay in referrals to medical teams for management of 
comorbidities
Delays in orthopaedic consultation
No 24/7 orthopaedic team coverage (especially on weekends)

Standardized pre-operative care pathways
Automated ED-to-orthopaedics alerts
Hip fracture ‘fast-track’ protocol
Multidisciplinary checklists for pre-surgical readiness
Standing orders for labs and/or ECGs for suspected hip fractures
Early orthogeriatric co-management

Hip-fracture surgery Limited access to surgical scheduling systems and limited 
surgical slots
Out-of-pocket expenses (especially in LMICs)
Lack of theatre prioritization for hip fractures
No target time for surgery set as standard (such as ≤48 h)

Dedicated surgical slots and/or teams
Clinical checklists and care bundles
Time-to-surgery audit benchmarks (e.g. national registry standards)
Financial subsidies or bundled payment models
Care Coordinator to ensure surgery readiness by 36–48 h

Post-operative 
care; in-hospital 
rehabilitative 
care; osteoporosis 
assessment and 
medication initiation

Insufficient inpatient physiotherapy and rehabilitative resources
No delirium prevention protocols
Osteoporosis not linked as the cause of the fracture
Delays or inaccessibility to DXA and specialized labs to check for 
secondary osteoporosis
Concern about starting osteoporosis medications too early after 
fracture and adverse effects of medicines
No clear referral pathway to endocrinology and/or rheumatology
No inpatient and/or bedside counselling of patients

Interdisciplinary rounds (physiotherapy, occupational therapy, nursing)
Hip Fracture Care pathways with early mobilization targets
Delirium screening and prevention protocols
Referral to FLS for medication counselling, for treatment 
recommendations and to facilitate referrals to appropriate 
departments
Standing orders for BMD testing post-fracture (as baseline for therapy 
monitoring once initiated)
Digital health tools with embedded decision support for osteoporosis 
diagnosis and treatment and tracking of medication initiation

Discharge and 
outpatient follow-up

No post-discharge continuity of care
No communication with primary care provider and no 
documentation of treatment plan
Non-adherence to medications
Inconsistent follow-up scheduling

FLS co-ordinator follow-up
Discharge summaries with a clear osteoporosis treatment plan
Integration with primary-care electronic medical record
Telehealth follow-up with pharmacist and/or nurse
National patient registries to track medication adherence

BMD, bone mineral density; DXA, dual-energy X-ray absorptiometry; ECG, electrocardiogram; ED, emergency department; FLS, fracture liaison services; LMICs, low- and middle-income 
countries.
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