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Method S1. Secondary fracture prevention continuous management fee in Japan
Policy overview and clinical standards
The 2022 revision of the Japanese National Health Insurance Fee Schedule introduced a new add-on reimbursement known as the Secondary Fracture Prevention Continuous Management Fee. This policy aims to incentivise continuous osteoporosis assessment and treatment following hip fractures to prevent subsequent fractures. The policy is designed to be implemented in accordance with relevant academic guidelines, such as the 'Guidelines for the Prevention and Treatment of Osteoporosis', and 'Fracture Liaison Service Clinical Standards' devised by the Japan Osteoporosis Society and the Japan Fragility Fracture Network.
Fee categories, settings, and reimbursement points
The fee structure is divided into three categories corresponding to the patient's stage of care within the clinical pathway: acute hospitalisation, post-acute recovery and outpatient follow-up. Specific reimbursement points (1 point = 10 Yen) are assigned as follows.
	Category
	Fee Name
	Points
	Setting/Billing Timing

	Fee 1
	Secondary Fracture Prevention Continuous Management Fee 1
	1,000 points
	Acute Care


Once per admission

	Fee 2
	Secondary Fracture Prevention Continuous Management Fee 2
	750 points
	Recovery Phase (e.g. rehabilitation ward)


Once per admission

	Fee 3
	Secondary Fracture Prevention Continuous Management Fee 3
	500 points
	Outpatient Setting


Once per month (maximum 1 year)



Eligible patients and required care components
This fee is applicable exclusively to patients with hip fracture who have undergone surgery. The requirements for each stage are as follows.
Fee 1 (Acute Phase) applies to patients admitted to a general ward (excluding wards claiming special inpatient basic fees) who underwent surgery for hip fractures. This fee can be claimed upon undergoing planned evaluation of osteoporosis, and the necessary treatment for secondary fracture prevention is initiated during hospitalisation. Specific evaluations include bone mineral density measurements (specifically dual-energy X-ray absorptiometry) and thoracolumbar spine radiography to screen for existing vertebral fractures. The guidelines also recommend performing blood tests (including bone turnover markers), evaluating secondary causes, and conducting fall risk assessments. Comprehensive geriatric assessments, such as evaluation of cognitive function, sarcopenia, and locomotive syndrome, are also encouraged to formulate a holistic management plan.
Fee 2 (Recovery Phase) applies to inpatients in recovery-phase wards (e.g. convalescent rehabilitation wards or community-integrated care wards) who have previously received Fee 1, either at the same institution or a transferring one. The facility must continue osteoporosis evaluation and treatment that was initiated during the recovery phase.
Fee 3 (Maintenance Phase) applies to non-hospitalised patients who previously received Fee 1 and are billed when the institution continues the planned osteoporosis evaluation and treatment in an outpatient setting. Billing is limited to once per month for up to 1 year following the initiation of Fee 1.

Facility standards and staffing requirements
The facility standards require a coordinated osteoporosis care structure (FLS team) with the following specific staffing requirements. Multidisciplinary Team: The team must include a full-time doctor who specialises in osteoporosis as well as nurses and pharmacists.


Method S2. Segmented interrupted time-series model specification
Prespecified impact model (level and slope change)
We prespecified an impact model that allowed for an immediate change in the outcome level at the introduction of the policy (level change) and a change in the monthly trend after implementation (slope change). This reflects the possibility of abrupt implementation effects and gradual changes over time.

Notation
Let t index calendar months from the start of observation (t = 0, 1, 2, …). Let t₀ denote April 2022.
Postₜ = I (t ≥ t₀)
Timeₜ = t
We defined TimeAfterₜ as 0 for t < t₀ and as (t − t₀) for t ≥ t₀. 

Segmented Poisson regression model
For each series and outcome, we fitted a segmented Poisson regression model with a log link and an offset to model the monthly event counts.
Let  denote the outcome count in calendar month  for a given series. 
 is the number of participants experiencing an event in month , and  represents the total person-time at risk accrued in month .

Yₜ ~ Poisson(μₜ)
log(μₜ) = log(Eₜ) + β₀ + β₁·Timeₜ + β₂·Postₜ + β₃·TimeAfterₜ + δ1  + δ2 

In this parameterisation, β₀ is the intercept, representing the baseline outcome level at the start of the observation (Timeₜ = 0) in the pre-policy period (Postₜ = 0 and TimeAfterₜ = 0). β₁ captures the pre-policy trend, β₂ captures the immediate post-policy level change, and β₃ captures the change in slope after policy introduction. δ1 and δ2 are coefficients for the Fourier terms (sine and cosine pair with a 12-month period), which adjust for seasonality. To account for the overdispersion and serial autocorrelation inherent in monthly time-series data, Newey–West standard errors were estimated with a lag of 12 months.

Model-based predictions and counterfactuals
Predicted values on the rate scale were obtained using model-based predictions with the offset suppressed.
ηₜ = β₀ + β₁·Timeₜ + β₂·Postₜ + β₃·TimeAfterₜ + δ1  + δ2 
Predicted rate: r̂ₜ = exp(ηₜ)
Counterfactual predictions for the post-policy period were generated from the estimated pre-policy trend by setting Postₜ = 0 and TimeAfterₜ = 0, while retaining the estimated baseline trend and seasonality.
ηₜcf = β₀ + β₁·Timeₜ + δ1  + δ2 
Counterfactual rate: r̂ₜcf = exp(ηₜcf)
The absolute effect at 12 months was defined as the difference between the predicted post-policy value and the counterfactual value at  (percentage point change). The relative effect at 12 months was defined as the ratio of the predicted post-policy value to the counterfactual value at .


Table S1. Definitions of outcomes
	Outcome criteria
	Definition

	Clavicle fracture
	Diagnosis (ICD-10 codes): S420
AND 
One specific treatment (Original Japanese procedure codes): 140044110, 140044330, 140044550, 150017650 [External fixation], 150017010 [Fracture reduction], 150018610, 150019510, 150042910, 150043310, 150353510, 150353910 [Surgery]

	Humerus fracture (except distal humerus)
	Diagnosis (ICD-10 codes): S422, S423
AND 
One specific treatment (Original Japanese procedure codes): 140040810, 140041430, 140042050, 140048350, 140048450 [External fixation], 150016610 [Fracture reduction], 150018210, 150019110, 150042610, 150352110, 150353210, 150047010, 150049410 [surgery]

	Distal humerus fracture
	Diagnosis (ICD-10 codes): S424
AND 
One specific treatment (Original Japanese procedure codes): 140040810, 140041430, 140042050, 140048350, 140048450 [External fixation], 150016610 [Fracture reduction], 150018210, 150019110, 150043010, 150352110, 150353610 [surgery]

	Vertebral fracture
	Diagnosis (ICD-10 codes): S220, S221, S320, S327, T0210, T08 
AND 
One specific treatment (Original Japanese procedure codes): 140043410, 140043530, 140043630, 140043750, 140043850, 140061310, 140047410, 140047950 [External fixation], 150059510 [Fracture reduction], 150355210, 150314810, 150282510, 150282610, 150314610, 150314710 [Surgery]

	Radius/Ulna fracture (except distal Radius/Ulna)
	Diagnosis (ICD-10 codes): S520, S521, S522, S523, S524, S527
AND 
One specific treatment (Original Japanese procedure codes): 140040810, 140041430, 140042050 [External fixation], 150016810 [Fracture reduction], 150018410, 150019310, 150352310, 150043010, 150353610 [Surgery]

	Wrist fracture
	Diagnosis (ICD-10 codes): S525, S526
AND 
One specific treatment (Original Japanese procedure codes): 140040810, 140041430, 140042050 [External fixation], 150016810 [Fracture reduction], 150018410, 150019310, 150043110, 150352310, 150353710 [Surgery]

	Pelvis fracture
	Diagnosis (ICD-10 codes): S321, S322, S323, S324, S325, S327, S328
AND 
One specific treatment (Original Japanese procedure codes): 150395810, 150266970 [External fixation], 150060410 [Fracture reduction], 150059810, 150060810, 150060910, 150384510 [Surgery]

	Hip fracture
	Diagnosis (ICD-10 codes): S720, S721, S722
AND 
One specific treatment (Original Japanese procedure codes): 150016710 [Fracture reduction], 150018310, 150019210, 150352210, 150353310, 150042710, 150049510, 150050410, 150446210 [Surgery]

	Femur fracture
	Diagnosis (ICD-10 codes): S723, S724, S727, S728, S729 
AND 
One specific treatment (Original Japanese procedure codes): 140040610, 140040810, 140041230, 140041430, 140041850, 140042050, 140048010, 150243010 [External fixation], 150016710 [Fracture reduction], 150018310, 150019210, 150352210, 150042810, 150353410 [Surgery]

	Tibia/Fibula fracture (except distal Tibia/Fibula)
	Diagnosis (ICD-10 codes): S821, S822, S824, S827, S828, S829 
AND 
One specific treatment (Original Japanese procedure codes: 140040810, 140041430, 140042050, 150395810, 150266970 [External fixation], 150016910 [Fracture reduction], 150018510, 150019410, 150352410, 150353410, 150042810 [Surgery]

	Ankle fracture
	Diagnosis (ICD-10 codes): S823, S825, S826, S921
AND 
One specific treatment (Original Japanese procedure codes): 140040810, 140041430, 140042050, 150395810, 150266970 [external fixation] 150016910, 150017310, 150034410, 150035810 [Fracture reduction], 150018510, 150018910, 150019410, 150019810, 150352410, 150352610, 150043210, 150353810 [Surgery]


ICD-10, International Classification of Diseases, 10th Revision


Table S2. List of WHO–ATC codes
	Medication class
	WHO–ATC codes

	Bisphosphonates
	M05BA

	Teriparatide
	H05AA02

	Selective oestrogen receptor modulators
	G03XC

	Denosumab
	M05BX04

	Romosozumab
	M05BX06

	Abaloparatide
	H05AA04

	Vitamin D agents
	A11CC

	Calcium agents
	A12AA

	Loop diuretic drugs
	C03C

	Proton pump inhibitors
	A02BC

	Antidepressants
	N06A

	Antipsychotics
	N05A

	Antiepileptics
	N03

	Opioids
	N02A

	Systemic steroids
	H02AB


ATC, Anatomical Therapeutic Chemical; WHO, World Health Organization
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