Supplementary Appendix 3
Additional statistical methods and sensitivity analyses
1. Analytic cohorts
The primary analytic cohort comprised 600 discharged-alive patients: 300 in the pre-implementation phase and 300 in the post-implementation phase.
Patients who died before discharge were not eligible for functional trajectory or post-discharge survival analyses, but were retained in the safety population.
Safety population: 315 patients in phase 1 and 310 patients in phase 2; in-hospital deaths were 15/315 and 10/310, respectively.
2. Main models
Functional worsening was analysed using logistic regression. The post-implementation phase was the main exposure.
Post-discharge 90-day mortality was analysed using Cox proportional hazards models with time zero defined as hospital discharge and administrative censoring at 90 days.
The baseline-adjusted Cox model included age, sex, dementia, delirium during hospitalization, and study phase.
Sequential Cox models then added any functional worsening and urinary catheter use at discharge to explore whether discharge trajectory variables attenuated the phase-mortality association.
	Analysis
	Model/covariates
	Estimate for post-implementation phase
	Purpose

	Baseline-adjusted Cox
	Age, sex, dementia, delirium, phase
	HR 0.53, 95% CI 0.35 to 0.80; p=0.003
	Primary adjusted survival estimate.

	Season-adjusted Cox
	Baseline-adjusted Cox plus discharge season
	HR 0.56, 95% CI 0.37 to 0.86; p=0.008
	Assess potential seasonal confounding.

	IPTW Cox
	Stabilized inverse probability of treatment weights from baseline covariates
	Weighted HR 0.56, 95% CI 0.37 to 0.86; p=0.007
	Assess robustness to measured baseline imbalance.

	Sequential Cox model 2
	Baseline-adjusted Cox plus any functional worsening
	HR 0.60, 95% CI 0.39 to 0.91; p=0.017
	Explore attenuation after adding functional trajectory.

	Sequential Cox model 3
	Model 2 plus urinary catheter at discharge
	HR 0.63, 95% CI 0.41 to 0.97; p=0.035
	Explore further attenuation after adding care-process variable.



3. Propensity score weighting
A propensity score-weighted Cox model was used as a sensitivity analysis to account for measured baseline imbalance between phases.
The propensity score estimated the probability of being in the post-implementation phase conditional on baseline covariates available before discharge.
Stabilized inverse probability of treatment weights were used to reduce instability from extreme weights.
Covariate balance was assessed using standardized mean differences before and after weighting.
This approach addresses measured confounding only and does not remove the possibility of residual confounding by unmeasured factors.

4. Interrupted time-series analyses
Interrupted time-series analyses were performed using discharge-time blocks and segmented regression, with June 2024 as the intervention point.
The primary ITS used 15-day discharge blocks to preserve temporal resolution. Sparse edge blocks in the 15-day analysis were merged with adjacent blocks so that all 600 patients were retained and unstable one-patient edge points were avoided.
Exploratory ITS analyses using 30-day blocks were performed to assess stability using less granular but larger and more stable time intervals.
Because outcomes were binary and analysed as events over total patients per block, binomial segmented models were considered the primary ITS approach. Linear segmented models of aggregated proportions were retained as secondary sensitivity checks.
	Outcome
	Blocks
	No. blocks
	Events / patients
	Binomial segmented p
	Linear proportion p

	Any functional worsening
	15 days
	26
	238 / 600
	0.017
	0.191

	90-day mortality
	15 days
	26
	97 / 600
	0.068
	0.131

	Urinary catheter at discharge
	15 days
	26
	136 / 600
	0.688
	0.686

	Any functional worsening
	30 days
	14
	238 / 600
	0.022
	0.111

	90-day mortality
	30 days
	14
	97 / 600
	0.047
	0.069

	Urinary catheter at discharge
	30 days
	14
	136 / 600
	0.808
	0.995



5. Suggested interpretation
Functional worsening showed favourable post-implementation slope changes in binomial ITS models using both 15-day and 30-day blocks.
For 90-day mortality, the 15-day binomial ITS was directionally favourable but did not reach conventional statistical significance; the exploratory 30-day binomial model reached statistical significance.
No ITS signal was observed for urinary catheter use at discharge in either block specification.
The ITS results should be interpreted as supportive and exploratory, with the main inference resting on individual-level functional outcomes, adjusted Cox models, and IPTW sensitivity analyses.
