Supplementary material: Sensitivity Analyses
Table S1. Attenuation of the apparent colonoscopy–survival association under progressive adjustment and propensity-score methods
	Model / method
	HR for colonoscopy (95% CI)
	p-value

	Progressive covariate adjustment

	Unadjusted
	0.62 (0.41–0.95)
	0.026

	+ Age, sex
	0.66 (0.43–1.00)
	0.051

	+ Charlson Comorbidity Index
	0.78 (0.51–1.20)
	0.263

	+ Serum albumin, hemoglobin (full model)
	0.66 (0.37–1.20)
	0.175

	Propensity-score–based methods

	IPTW (stabilized weights)
	0.70 (0.45–1.08)
	0.103

	PS as covariate
	0.71 (0.46–1.09)
	0.119

	PS-stratified (quintiles)
	0.68 (0.44–1.05)
	0.083


The unadjusted survival advantage of colonoscopy progressively attenuated toward the null with adjustment for comorbidity and physiological reserve, and was non-significant under all propensity-score approaches. This pattern indicates that the apparent benefit reflects healthy user selection (fitter patients were referred for colonoscopy) rather than a causal protective effect of the procedure. CI, confidence interval; HR, hazard ratio; IPTW, inverse probability of treatment weighting; PS, propensity score.
Methods note. Propensity scores for undergoing colonoscopy were estimated by logistic regression on age, sex, Charlson Comorbidity Index, cerebrovascular disease, dementia, and hemoglobin (model c-statistic 0.65). Stabilized inverse-probability weights were truncated at the 99th percentile. Covariate balance was assessed using standardized mean differences, ensuring all values were <0.10 after weighting. Multiple imputation used iterative chained equations (20 imputations) with estimates pooled on the log-hazard scale. E-values were computed using the VanderWeele–Ding approximation for hazard ratios.
Table S2. Stability of the Charlson Comorbidity Index association with mortality across follow-up horizons
	Follow-up horizon
	CCI HR per point (95% CI)
	Events (n)

	1 year
	1.28 (1.17–1.41)
	89

	2 years
	1.33 (1.23–1.45)
	112

	3 years
	1.32 (1.22–1.43)
	126

	5 years
	1.34 (1.24–1.45)
	145


The magnitude of the CCI–mortality association was essentially constant from 1 through 5 years, supporting the robustness of the 5-year Kaplan–Meier estimates despite a median follow-up of 2.5 years. CCI, Charlson Comorbidity Index; HR, hazard ratio.
Table S3. Robustness of independent mortality predictors to missing-data handling and unmeasured confounding
	Predictor
	Complete-case aHR (N=409)
	Multiple-imputation aHR (N=709)
	E-value (point)

	End-stage renal disease
	2.14
	2.09
	3.70

	Coronary artery disease
	1.88
	1.60
	3.17

	Serum albumin (per g/dL)
	0.43
	0.52
	4.08

	Charlson Index (per point)
	1.34
	—
	2.01


Estimates from multiple imputations (m = 20 imputations using chained equations on the full cohort of 709) were consistent with the complete-case model, indicating that missing albumin values did not materially bias the conclusions. E-values represent the minimum strength of association (on the risk-ratio scale) that an unmeasured confounder would need with both the predictor and mortality to fully explain away the observed association; the large E-values for albumin (4.08) and end-stage renal disease (3.70) indicate the findings are relatively robust to plausible unmeasured confounding. aHR, adjusted hazard ratio.



