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A B S T R A C T 

Osteoporosis is highly prevalent but underdiagnosed 
and undertreated in Hong Kong. Fragility fractures 
associated with osteoporosis often result in loss 
of independence and increased mortality for 
home-dwelling patients, imposing a high socio-
economic burden on society. This issue requires 
urgent attention given the rapid growth of the 
elderly population in Hong Kong by approximately 
4.3% each year. To address this situation, a group 
of experts convened to discuss practical ways to 
reduce the burden of fractures and formulated three 
recommendations: first, all men (aged ≥70 years)  
and women (aged ≥65 years) should receive universal 
dual-energy X-ray absorptiometry assessment for 
osteoporosis. Second, all men (aged ≥70 years) 
and women (aged ≥65 years) with a fracture-risk 
assessment-derived 10-year risk (hip fracture with 
bone mineral density) ≥3% should receive ≥3 years of 
anti-osteoporotic treatment. Third, comprehensive 
structured assessment (including dual-energy X-ray 
absorptiometry) should be conducted in older 
patients with a history of falling. By implementing 
these recommendations, we estimate that we could 
prevent 5234 hip fractures in 10 years, an annual 
incidence reduction of approximately 7%, and 
save HK$425 million in direct medical costs plus 
substantial indirect savings. Ample clinical and cost-
effectiveness data support these recommendations, 

Hip fractures are preventable: a proposal for 
osteoporosis screening and fall prevention in 

older people

Introduction
The Hong Kong eldercare and healthcare system 
faces a high burden from osteoporosis and hip 
fragility fractures. The prevalence of osteoporosis 
in people aged ≥50 years in Hong Kong has been 
measured as high as 37% in some studies.1 A study 
of 4000 community-dwelling older people in Hong 
Kong found that 7% of men and 11% of women had 
≥1 incident of major osteoporotic fracture over 
9.9 and 8.8 years of follow-up, respectively.2 The 
number of patients admitted for hip fracture surgery 
increased from 3678 in 2000 to an estimated 6300 
in 2020,3 a 71.3% increase over 20 years. Although 
the risk of geriatric hip fracture in Hong Kong is 
declining slightly, this is outweighed by the growing 
elderly population.3 The life expectancy in Hong 
Kong (81.9 years for men; 87.6 years for women) is 
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among the highest in the world,4,5 and projections 
suggest that by 2036, 31.1% of the population will be 
aged ≥65 years.6 Without intervention, the ageing of 
the population is predicted to result in a considerable 
increase in the incidence of fragility fracture, with 
estimates for hip fractures rising to more than 14 500 
in 2040.3

 Direct costs per hip fracture to Hong Kong 
public hospitals have been estimated at HK$81 120 
(2017 data by Su et al7). This equates to an annual 
estimated cost of HK$511 million for the territory’s 
Hospital Authority. Although no estimates of indirect 
costs are available for Hong Kong, Taiwanese data 
from 2016 suggest they are likely to be substantial. 
Estimated annual indirect costs in Taiwan are 
HK$13 728, HK$3744, or HK$9687 per patient if 
discharged to a nursing home, foreign-paid home 
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and studies in Hong Kong and abroad could serve 
as models on how to implement them. We are 
confident that by applying these recommendations 
rigorously and systematically, a significant reduction 
in hip fractures in Hong Kong is achievable.
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髖骨骨折可預防：老年人骨質疏鬆症篩查和預防
跌倒的建議

郭志銳、羅尚尉、梁萬福、蔡德基、林文珊、梁志信、 
黃仕雄、葉大鵬、張正龍

骨質疏鬆症在香港非常普遍，但診斷和治療卻略顯不足。與骨質疏鬆

症相關的脆性骨折除了令社區長者失去自理能力外，亦會增加死亡

率，為社會帶來沉重的經濟負擔。鑑於香港的老年人口每年以約4.3%
的速度快速增長，因此這問題需要得到立即關注。為了解決這種情

況，專家小組召開會議商討減輕與骨折相關社會經濟負擔的方法，並

提出三項建議：首先，所有70歲或以上男性和65歲或以上女性均須接
受DXA骨質密度評估。其次，所有10年內髖骨骨折風險達3%或以上 
（以骨質密度計算的FRAX）的70歲或以上男性和65歲或以上女性應
接受至少3年的骨質疏鬆症藥物治療。第三，所有曾經跌倒的年長患
者應接受全面有系統的評估（包括DXA評估）。在建議實施後，我們
估計可在10年內預防5234例髖骨骨折、每年減少約7%髖骨骨折率，
並能節省直接醫療費用至少4.25億港元及大量間接開支。這些建議得
到大量臨床和成本效益數據支持，而香港和國外研究可根據這些建議

作為實施的模式。我們堅信通過嚴格和有系統地採用這些建議可大幅

降低香港髖骨骨折病例的數目。

care, or domestic-paid home care, respectively.8 A 
Hong Kong study found that 23% of patients with 
hip fractures who had previously been living at home 
were discharged to residential care homes for the 
elderly.9

 Follow-up care after hip fracture in Hong Kong 
is suboptimal, with low usage of bone-enhancing 
medication with poor follow-up rates.9 In a territory-
wide retrospective study, only 8.2% of patients were 
prescribed anti-osteoporotic medication during the 
year after hip fracture.10 Among patients with primary 
hip fractures, 6% had fracture complications, and 4% 
had secondary fracture(s) within 12 months.9 The 
post-discharge mortality rate was also high: 17.3% 
died within 1 year of hip surgery versus 1.6% of age-
matched controls.9

 Local data on other major types of osteoporotic 
fractures are scarce. In the Hong Kong Osteoporosis 
Study (HKOS),11 the incidence of vertebral fracture 
was 194 per 100 000 person-years in men and 508 
per 100 000 person-years women aged ≥50 years.12 
In 2013, in Hong Kong, the prevalence of vertebral 
fracture was 17% in men and 30% in women aged 70 
to 79 years.13 Many vertebral fractures do not require 
immediate medical attention, making their impact 
difficult to study,13 but international data suggest 
they are associated with substantial morbidity, 
possibly contributing to increased mortality.14

 European and North American studies have 
demonstrated that dual-energy X-ray absorptiometry 
(DXA) screening followed by osteoporosis 
treatment in older people can substantially reduce 
hip fracture rates by 25% to 50% in ≤5 years and is 
cost-effective.15-17 Therefore, many fractures and 

associated complications, including secondary 
fractures and mortality, could be prevented by 
routine osteoporosis screening in older people and 
timely treatment initiation in at-risk individuals.
 The rising burden of fragility hip fractures 
demands a response. Based on existing studies from 
Hong Kong and abroad, we believe that reducing 
this burden is achievable. Here, we provide clear, 
practical, evidence-based recommendations on how 
to reduce hip fracture rates in Hong Kong with the 
goal of reducing incidence by 6.8% annually, thereby 
curbing rising incidence.

Methods
Roundtable meetings of experts reviewing hip 
fracture burden in Hong Kong were held in October 
and December 2018 and June 2019. Tactics to relieve 
the primary fracture burden were discussed, and 
a consensus on a rigorous approach to screening, 
prevention, and treatment was formed. 
 The calculated predictive performance and 
simulated effects of our proposed strategies used a 
similar population to that used by Su et al18 in the Mr 
OS and Ms OS Hong Kong Cohort Study, employing 
the same statistical model and simulation analysis 
methods. Simulated analysis of the cohort was based 
on DXA scans of the hip and spine performed on 
men aged ≥70 years and women aged ≥65 years, 
without pre-selection, followed by treatment if the 
Fracture Risk Assessment Tool (FRAX; including 
bone mineral density [BMD]) score was ≥3%.18

 The number needed to DXA scan and number 
needed to treat (NNT) were calculated using data 
derived from the same simulated analysis as that 
performed by Su et al.18 The present epidemiological 
analysis assumes that only 50% of eligible patients 
agree to undergo the DXA scan and engage in follow-
up steps.

Results
Better awareness of osteoporosis screening and 
treatment among healthcare providers is urgently 
needed, as is public financial support for evidence-
based tools that can reduce this problem. Discussions 
resulted in the formulation of three evidence-based 
recommendations.

Recommendation 1: Universal dual-energy 
X-ray absorptiometry screening of the hip 
and spine in all men aged ≥70 years and 
women aged ≥65 years
Rationale for using age as screening criterion
We propose that the lower age limits for screening 
of women and men be set to 65 and 70 years, 
respectively, based on a 2017 study showing that the 
average age of fragility fracture in Hong Kong was  
82.1 years.9 From ages 65 to 69 years to 70 to  
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74 years, the annual incidence of hip fracture rose 
exponentially from 156.0 to 364.4 per 100 000 person-
years in women and 102.6 to 212.2 per 100 000 
person-years in men.19 The incidence continued to 
double in every subsequent 5-year period.19 Our 
proposed age thresholds align with those specified 
in international guidelines and reflect the differing 
ages at which the prevalence of reduced bone mass 
increases in men and women.15,20

Rationale for universal screening
A prospective cohort study of almost 4000 men and 
women aged ≥65 years in Hong Kong estimated the 
effectiveness of hip fracture prevention strategies 
using DXA.18 Based on the calculation method used 
in this study, we recommend a strategy of universal 
DXA measurement and treating patients with 
FRAX (including BMD measurement) risk ≥3%. The 
FRAX threshold of 3% was selected because our 
statistical analysis suggests that this prevents the 
greatest number of hip fractures while maintaining 
acceptable NNT. Furthermore, this threshold aligns 
with current local and international treatment 
guidelines,13 and a United States study found that 
this threshold was cost-effective.21

 With our strategy, we found that one hip 
fracture can be prevented for every 111 men (aged 
≥70 years) DXA scanned, with 54 subsequently 
treated; or for every 111 women (aged ≥65 years) 
DXA scanned, with 73 subsequently treated (Table 
1). Using the projected older population of 1.16 
million,6 and assuming that only 50% of the target 
population would be scanned, we could prevent 
5234 hip fractures over the next 10 years.
 To put the number of hip fractures prevented 
into context, we considered the projected number 
of hip fractures and the estimated growth rate. The 
estimated number of hip fractures in 2020 according 
to Man et al3 was 6300. If we apply the 4.3% estimated 
annual growth of the older population to this figure,6 
by 2029, we would expect 9167 hip fractures in Hong 
Kong. Assuming the same 4.3% estimated annual 
increase also applies to the number of fractures 
prevented each year,6 we expect to prevent 431 hip 
fractures in 2020, and 627 in 2029. Based on these 
calculations, we estimate that by DXA screening 

and treating 581 000 men and women, the incidence 
of hip fracture could be reduced by approximately 
6.8% (Table 1). As the estimated growth of the older 
population is 4.3% each year,6 an 6.8% annual hip 
fracture reduction rate would outweigh the annual 
increase in hip fracture cases among elderly patients 
due to population growth. 

Rationale for using dual-energy X-ray 
absorptiometry
We selected DXA for screening because reduced 
hip BMD in the femoral neck measured by DXA 
is widely used in treatment guidelines to define 
osteoporosis and set drug-treatment thresholds.22 
Hip BMD is strongly associated with hip fracture 
risk in both men and women23: its association with 
fragility fracture is stronger than that of spine BMD 
in Hong Kong Chinese people.24,25 Dual-energy X-ray 
absorptiometry is cheaper than magnetic resonance 
imaging (each DXA session cost approximately 
HK$500 in Hong Kong in 2018)7; it is non-
invasive, and uses less irradiation than computed 
tomography.26 Local guidelines do not recommend 
the use of quantitative ultrasound for monitoring or 
treatment of osteoporosis, and currently consider 
the evidence for peripheral DXA to be insufficient.13

 This recommendation is supported by health 
economics studies. Screening strategies based on 
DXA are more cost-effective in individuals aged  
≥65 years than in younger people because hip fracture 
is rare in the latter.15 American and European studies 
have shown that screening strategies, including 
DXA screening, are cost-effective for prevention of 
hip fracture in elderly men and women.15,27 A recent 
Hong Kong study that modelled screening strategies 
found that DXA-based approaches, including 
universal DXA with or without pre-screening, 
were more cost-effective than no screening.7 In 
women aged ≥65 years and men aged ≥70 years, 
the incremental effectiveness gained by universal 
DXA screening versus no screening incurred no 
additional cost, which is well below the widely 
acceptable willingness to pay (US$50 000 per quality-
adjusted life year).7 A modelling analysis using North 
American data found that universal densitometry 
and treatment with alendronate was highly cost-

TABLE 1.  Number of fractures prevented in 10 years through universal DXA scanning in men (aged ≥70 years) and women (aged ≥65 years)

Age (years) Population (2020 
projection)6

Assumed proportion 
of population receiving 

DXA (%)

No. of DXA NN-DXA* NNT* No. of fractures 
saved in 10 years

Men ≥70 423 000 50 211 500 111 54 1905

Women ≥65 739 000 50 369 500 111 73 3329

Total 1 162 000 581 000 5234

Abbreviations: DXA = dual-energy X-ray absorptiometry; NN-DXA = number needed to scan; NNT = number needed to treat
* Based on calculation method used in Su et al18
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effective for women aged ≥65 years, and it was cost-
saving for ambulatory women aged ≥85 years.28 The 
International Society for Clinical Densitometry 
recommends DXA assessment for all women and 
men aged ≥65 and ≥70 years, respectively.29 While 
the United States Preventative Services Task Force 
recommends screening in women aged ≥65 years 
and in younger postmenopausal women with 
elevated risk, it makes no recommendation for men 
because of insufficient evidence.22 In Hong Kong, 
however, the analysis of Su et al,18 which is based on 
extensive local data, suggested that strategies using 
DXA, including universal screening, can potentially 
be cost-effective for fracture prevention in both 
men and women at the age thresholds we propose. 
Other countries such as Australia, Malaysia, Japan, 
and Singapore also wholly or partially fund universal 
DXA screening for older people.30-33

Recommendation 2: ≥3 years of treatment 
with antiresorptive therapy for all men aged 
≥70 years and women aged ≥65 years with 
Fracture Risk Assessment Tool score ≥3%
Rationale for using Fracture Risk Assessment Tool 
to guide treatment
Scanning alone would only be impactful if followed 
up by a treatment plan. We recommend using FRAX 
to guide treatment because it calculates the 10-year 
fracture risk from a patient’s age, body mass index, and 
risk-factor profile (fracture history, family history, 
tobacco or alcohol use, use of oral glucocorticoids, 
and presence of rheumatoid arthritis).34 It can be 
used with or without BMD data; it is the most widely 
adopted fracture risk assessment tool, and FRAX 
has been extensively validated and adapted to local 

populations, including that of Hong Kong.34,35

 The FRAX risk thresholds are widely used 
to guide intervention in local and international 
osteoporosis treatment guidelines.13,36 The 2019 
European guidelines recommend country-specific 
use of FRAX to assess risk in postmenopausal women, 
including BMD in intermediate-risk individuals.34 An 
example of a successful real-world fragility fracture-
reducing intervention incorporating FRAX has 
been documented.37 A United Kingdom trial used a 
questionnaire incorporating FRAX to promote DXA 
screening in women aged 70 to 85 years, leading to a 
28% hip fracture reduction over 5 years.37

Rationale for treatment duration of ≥3 years
We suggest 3 years as the duration of antiresorptive 
treatment based on local studies of alendronate, 
which showed increases in BMD of 5% to 6% at the 
lumbar spine and 3% to 4% at the hip after 1 year  
of treatment in postmenopausal women with 
osteoporosis.38,39 Local guidelines recommend 5 years  
of initial therapy with oral bisphosphonates but 
acknowledge that no consensus exists regarding 
the optimal treatment duration.13 We believe that 
3 years of duration offers an appropriate balance 
of efficacy and cost. Additional financial support 
for longer-term therapy may become feasible 
when our recommendations begin demonstrating 
effectiveness in fragility fracture reduction, with 
improved compliance, during the first 3 years.

Rationale for treatment with antiresorptive drugs
Current osteoporosis treatments are appropriate for 
addressing the hip fracture burden in Hong Kong 
(Table 213). The efficacy and safety of locally approved 

TABLE 2.  Approved antiresorptive therapies for osteoporosis in Hong Kong, adapted from Osteoporosis Society of Hong Kong 
2013 Guidelines13

Abbreviations: ‘+’ = positive data available; ‘−’ = no positive data available
* Approved by United States Food and Drug Administration or European Medicines Agency
† Lack of demonstrable effect at these sites should be considered in the context that studies may not have been adequately powered
‡ Post-hoc analysis

Antiresorptive agent Approved indications* Documented fracture reduction

Prevention Treatment Vertebral Non-vertebral Hip

Hormone replacement therapy + − + + +

Raloxifene + + + NA† NA†

Calcitonin − + + NA† NA†

Alendronate + + + + +

Risedronate + + + + +

Ibandronate + + + +‡ NA†

Zoledronic acid + + + + +

Denosumab + + + + +

•		All	patients	on	antiresorptive	therapy	should	receive	calcium	and	vitamin	D	supplementation

•		All	patients	should	receive	lifestyle	education	on	how	to	minimise	the	risk	of	fragility	fractures
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antiresorptive therapies have been extensively 
validated in numerous clinical trials in men and 
postmenopausal women, including long-term 
studies.40-42 Cost-effectiveness analyses support their 
use for fracture prevention, with gains in quality-
adjusted life years for patients and incremental 
cost-effectiveness ratios well within acceptability 
thresholds (vs no treatment).7,21 A meta-analysis of 
eight studies of four agents found that antiresorptive 
therapy for osteoporosis led to significant mortality-
rate reductions.43 Recently, a study in Hong Kong 
showed that real-world use of bisphosphonates 
among hip fracture patients may protect against 
cardiovascular diseases.10 Adverse event (AE) 
imbalances suggesting cardioprotective effects were 
also observed in a randomised trial of zoledronate 
in 2000 women with osteopenia in New Zealand.44 
Bisphosphonates are easily accessible in Hong Kong, 
and many patients with osteoporosis could feasibly 
be treated in primary care.13 Our analysis found that, 
with universal DXA scanning of men aged ≥70 years 
and women aged ≥65 years, a treatment threshold of 
FRAX (with BMD) risk ≥3% for hip fracture yields 
a NNT of 54 for men and 73 for women to prevent 
one fracture.
 In line with local treatment guidelines, we 
recommend lifestyle measures, including a balanced 
diet rich in calcium and vitamin D, regular exercise, 
avoidance of smoking or excessive alcohol intake, and 
adequate sunlight exposure, as a universal approach 
to prevention and non-pharmacological management 
of osteoporosis.13 Vitamin D supplementation should 
be given alongside antiresorptive medications, 
and calcium supplementation is recommended for 
those unable to achieve adequate levels through 
diet alone.13 This is particularly pertinent in Hong 
Kong, where dietary vitamin D intake is generally 
low and the prevalence of vitamin D insufficiency 
or deficiency has been observed to be high.45 A 
Cochrane systematic review found that exercise 
has a small but significant effect on BMD in 
postmenopausal women with osteoporosis.46 People 
with osteoporosis and high hip fracture risk should 
be treated with antiresorptive drugs combined with 

calcium or vitamin D and physical exercise.
 Osteonecrosis of the jaw (ONJ) and atypical 
femoral fracture (AFF) are well-known AEs of 
antiresorptive therapies.13,47 However, the absolute 
risk of ONJ with the administration of antiresorptive 
therapy in patients with osteoporosis patients is low, 
and the risk-benefit balance is highly favourable.48,49 
Risk-minimising precautions against ONJ, 
including close attention to good dental hygiene 
during treatment and endodontic (rather than 
surgical) corrective procedures, have already been 
incorporated into local guidelines.13

 Poor adherence is a challenge for long-term 
use of oral bisphosphonates in osteoporosis.50,51 One 
study showed persistence declining to <50% over 
2 years.51 Factors associated with poor adherence 
include advanced age, fear of AEs, and inadequate 
education.52 Improving patient education,53 
using antiresorptive therapies with longer dosing 
intervals,54 and managing AEs appropriately may 
help to improve adherence.55

Cost of Recommendations 1 and 2
For screening and follow-up treatment programmes 
to be worthwhile, assessing the cost-benefit ratio is 
important. The estimated costs of Recommendation 
1 (universal DXA screening in men aged ≥70 years 
and women aged ≥65 years) in 10 years are shown 
in Table 3.25

 We assumed that 3 years of generic alendronate 
plus calcium and vitamin D supplementation would 
be given for treatment, costing approximately 
HK$2500 (accounting for inflation; Table 325). 
We chose alendronate because it is currently the 
lowest-priced generic antiresorptive; patients 
may self-fund other options should they prefer. 
For instance, denosumab may be an option, 
particularly for patients with high fracture risk, 
poor adherence, contraindications, or intolerance 
to bisphosphonates.13,49 The incidence of ONJ in 
bisphosphonate-treated patients with osteoporosis 
in Hong Kong appears to be low (73.53 per  
100 000 person-years of oral treatment), and 

TABLE 3.  Estimated costs of DXA, drug treatment, and hip fractures prevented in 10 years

Age 
(years)

No. of DXA* No. of fractures saved in 
10 years*

No. of patients 
prescribed drug†

Cost of 
DXA25 (HK$)

Cost of drug for 
3 years‡ (HK$)

Total cost (HK$)

Men ≥70 211 500 1905 102 870 2500 257 million

Women ≥65 369 500 3329 243 017 2500 608 million

Total 581 000 5234 500 291 million

1155 million

Abbreviations: DXA = dual-energy X-ray absorptiometry; NNT = number needed to treat
* Based on Table 1
† No. of fractures saved in 10 years × NNT*
‡ Authors’ assumption of cost data: alendronate, HK$50 per month; calcium/vitamin D supplement, HK$15 per month; inflation 3% per year
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the reported cases were in patients with readily 
modifiable risk factors.56 Estimates for the incidence 
of AFF in Hong Kong are not available, but data 
from abroad suggest that AFF is also very rare 
(13.6 per 100 000 patient-years at 2.0-3.9 years of 
bisphosphonate use).57 On this basis, we have not 
included the costs associated with ONJ and AFF in 
our calculations, as the associated cost is likely to be 
low.
 The total cost of Recommendations 1 and 2 is 
HK$1155 million in 10 years (Table 325). In terms of 
benefits, we estimate that our proposals will prevent 
5234 hip fractures over 10 years; if the estimated 
direct cost per hip fracture is HK$81 120 (2017),7 this 
would save the healthcare system HK$425 million  
in 10 years, with further savings from reduced 
outpatient and indirect costs. Additionally, elderly 
people and their families would avoid costs associated 
with institutional care. Based on 6300 hip fractures 
in Hong Kong in 2020,3 fracture reduction of 6.8%, 
the proportion of all patients with hip fractures 
discharged to institutional care (17%),9 and local 
institutional care costs (HK$120 000 annually for  
5 years), we estimate that the savings from reduced 
institutional care needs would be HK$534 million  
in 10 years. Therefore, the total cost savings would 
be HK$959 million over 10 years; it should be 
noted, though, that this estimation is conservative 
and has not taken into account the year-on-year 
increase in hip fracture rate or inflation. Although 
the prevention of hip fractures alone may not reduce 
the institutional care cost for all patients, it would 
still likely be associated with substantial cost savings 
for the majority of patients. A full cost-effectiveness 
analysis of our proposal has not been performed, but 
the above cost-savings calculation has not included 
other fragility fractures, indirect healthcare cost 
savings (eg, transportation, costs associated with 
work productivity in family members), and inflation. 
Therefore, we believe that our recommendations are 
potentially cost-effective.

Recommendation 3: Comprehensive 
structured assessment (including dual-energy 
X-ray absorptiometry) of older people with a 
history of falling
Rationale for assessing patients with a history of 
falls
Because of ageing of muscles and declining balance 
control, older adults are more likely to experience 
falls than their younger counterparts.58 Fall history 
is a risk factor for subsequent falls59-61 and an 
independent predictor of fracture in older men and 
women.62 Recently, a hip fracture prediction score 
(HKOS score) was developed and validated for older 
adults aged ≥80 years in Hong Kong, and fall history 
is one of the risk factors included.63

 Older people who have a history of falling 
should therefore be offered a comprehensive fall risk 
assessment. We also recommend DXA screening 
in these high-risk individuals. Although a history 
of falling is a good reason for fall risk and DXA 
assessments, these assessments should not be 
confined to those with a history of falling. Guidelines 
from the American Geriatrics Society/British 
Geriatrics Society recommend annual screening of 
all community-dwelling older people aged ≥65 years 
for falls and risk of falling.64

 A meta-analysis of 159 trials in over 79 000 
community-dwelling patients, including diverse 
fall-risk reduction strategies, concluded that home 
or group-based exercise programmes, including 
Tai Chi and home modifications, can reduce fall 
risk and fall-related fracture.65 In a study of elderly 
Hong Kong patients with a history of falling, a single 
risk assessment and home modification visit by an 
occupational therapist resulted in a reduced fall 
prevalence in the following 12 months compared 
with controls (13.7% vs 20.4%, P=0.03).66

Suggestions for provision of care
Table 413 summarises the key elements of our 
recommendations, including treatment thresholds 
specified by local guidelines. Osteoporosis and fall 
risk assessment can be managed in the primary care 
setting, especially in Hong Kong, where access to 
DXA screening is excellent.
 To promote DXA screening, Shepstone et al37  
showed that a self-completed questionnaire 
capturing FRAX risk factors was effective at alerting 
older women to their fracture risk, resulting in a 28% 
reduction in hip fracture incidence in 5 years. On 
the basis of local prospective data, we demonstrated 
that combining a short questionnaire for sarcopenia 
(SARC-F) and the FRAX questionnaire could identify 
>75% of older people who suffered an incident hip 
fracture within 10 years.18 Furthermore, the well-
calibrated HKOS score may accurately identify the 
oldest old (≥80 years) who are at high hip fracture 
risk.63

Conclusion and call to action
The high primary hip fracture burden in Hong Kong 
can be reduced with an evidence-based screening 
programme. High-risk patients identified by our 
proposed screening can be effectively managed using 
well-established and affordable therapies within the 
primary care field. Our proposals are supported by 
extensive evidence: similar programmes have shown 
efficacy, both in Hong Kong and abroad.
 We propose that the Hong Kong government 
provide public funding support for a universal DXA 
screening programme for all men aged ≥70 years  
and women aged ≥65 years. Patients with a 
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history of falling must receive systematic fracture-
risk evaluations; patients with high fracture risk 
identified through these measures should be treated 
with antiresorptive agents and receive appropriate 
multidisciplinary follow-up.
 We recommend a multidisciplinary 
effort including colleagues in general practice, 
orthopaedics, geriatric medicine, etc, to improve 
awareness of already available screening tools and 
effective treatment options for osteoporosis. If 
properly implemented and supported, we believe 
that our goal of a 7% annual reduction in hip fracture 
incidence in Hong Kong can be achieved, helping to 
offset the annual increase in the elderly population. 
Adoption of our proposals will shift government 
spending from post-fracture management to 
proactive osteoporosis management and fracture 
prevention. If our proposals are adopted, the 
estimated HK$1 billion that would be spent in  
10 years on post-fracture management will instead 
be spent on improved osteoporosis management 
and fracture prevention for tens of thousands of 
patients. Furthermore, preventing fractures would 
also preserve the quality of life of many patients 
and their families. Achieving better control of hip 
fracture burden will be challenging, but it is well 
within our reach.
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