Additional file 1: Supplementary methods and results
Background and Behavioral Cue Weighting in Current Versus Age-60 Disease-Risk Judgments
Supplementary methods
Data audit and coding decisions
The supplementary analyses document decisions that could materially affect interpretation: duplicate-number handling, missingness, behavior-score direction, questionnaire-form comparisons, item-level results, measurement diagnostics, and sample/covariate sensitivity analyses. No result-driven case deletion was used. All behavioral scores were oriented so that higher values indicated greater putative behavioral risk before standardization.
The repeated participant number in Study 1 was retained because the two records differed on 39 fields. A separate sensitivity analysis removed one row. Osteoporosis behavior was scored as 8 minus milk-drinking frequency in the risk-aligned analysis, while models with the original direction were used to confirm that interpretation depended only on sign orientation. The gallstone score reverse-coded breakfast and fruit/vegetable frequency before combining them with high-calorie-food intake.
Supplementary Table S1. Data audit and primary model sample sizes
	Data set
	Raw N
	Identifier audit
	Missing/invalid values
	Primary model N

	Study 1
	1,190
	One participant number appeared twice; records differed on 39 fields
	Behavior 1; background 4; BMI 40; osteoporosis item 1
	Hypertension 1,185; osteoporosis 1,186

	Study 2
	869
	None
	BMI 56; no missing primary cues/outcomes
	NPC 869; gallstones 869


Note. BMI was used only in covariate sensitivity analyses. NPC, nasopharyngeal carcinoma.
Supplementary Table S2. All secondary-outcome frame-by-cue interactions
	Disease
	Outcome
	Cue
	B (SE)
	95% CI
	p
	FDR q

	Hypertension
	Worry
	Behavior
	0.228 (0.111)
	0.009 to 0.446
	0.041217
	0.096388

	Hypertension
	Worry
	Family history
	-0.165 (0.221)
	-0.598 to 0.267
	0.454236
	0.581422

	Hypertension
	Examination intention
	Behavior
	0.224 (0.118)
	-0.008 to 0.455
	0.058466
	0.110054

	Hypertension
	Examination intention
	Family history
	0.082 (0.234)
	-0.376 to 0.541
	0.724563
	0.799518

	Hypertension
	Self-assessed status
	Behavior
	0.498 (0.080)
	0.341 to 0.656
	5.34 × 10^-10
	1.71 × 10^-8

	Hypertension
	Self-assessed status
	Family history
	0.638 (0.157)
	0.331 to 0.946
	0.0000466
	0.000498

	Osteoporosis
	Worry
	Behavior
	0.239 (0.113)
	0.018 to 0.460
	0.034219
	0.096388

	Osteoporosis
	Worry
	Female sex
	1.118 (0.224)
	0.678 to 1.557
	6.21 × 10^-7
	9.94 × 10^-6

	Osteoporosis
	Examination intention
	Behavior
	0.133 (0.119)
	-0.101 to 0.367
	0.264598
	0.384869

	Osteoporosis
	Examination intention
	Female sex
	0.789 (0.241)
	0.317 to 1.261
	0.001059
	0.006776

	Osteoporosis
	Self-assessed status
	Behavior
	0.226 (0.094)
	0.042 to 0.411
	0.016203
	0.051851

	Osteoporosis
	Self-assessed status
	Female sex
	0.537 (0.187)
	0.170 to 0.905
	0.004165
	0.015952

	Nasopharyngeal carcinoma
	Worry
	Behavior
	-0.048 (0.123)
	-0.290 to 0.193
	0.695191
	0.794504

	Nasopharyngeal carcinoma
	Worry
	Guangdong ancestry
	0.428 (0.211)
	0.015 to 0.840
	0.042432
	0.096388

	Nasopharyngeal carcinoma
	Examination intention
	Behavior
	-0.120 (0.132)
	-0.379 to 0.139
	0.364069
	0.485426

	Nasopharyngeal carcinoma
	Examination intention
	Guangdong ancestry
	0.472 (0.248)
	-0.015 to 0.959
	0.057647
	0.110054

	Nasopharyngeal carcinoma
	Self-assessed status
	Behavior
	0.113 (0.097)
	-0.076 to 0.303
	0.240450
	0.366401

	Nasopharyngeal carcinoma
	Self-assessed status
	Guangdong ancestry
	0.495 (0.159)
	0.183 to 0.808
	0.001879
	0.008588

	Gallstones
	Worry
	Behavior
	0.167 (0.129)
	-0.087 to 0.420
	0.197138
	0.318806

	Gallstones
	Worry
	Female sex
	0.249 (0.241)
	-0.224 to 0.722
	0.302202
	0.420455

	Gallstones
	Examination intention
	Behavior
	-0.026 (0.142)
	-0.304 to 0.251
	0.852681
	0.880187

	Gallstones
	Examination intention
	Female sex
	-0.066 (0.249)
	-0.554 to 0.422
	0.789697
	0.842344

	Gallstones
	Self-assessed status
	Behavior
	0.296 (0.104)
	0.092 to 0.501
	0.004487
	0.015952

	Gallstones
	Self-assessed status
	Female sex
	0.132 (0.204)
	-0.267 to 0.530
	0.518279
	0.637882


Note. HC3 robust standard errors. FDR q values are from the complete 32-test item-level family, which also includes the eight primary perceived-likelihood tests reported in the main manuscript.
Supplementary Table S3. Composite risk-response index interactions
	Disease
	Interaction
	B (SE)
	95% CI
	p
	FDR q

	Hypertension
	Frame × behavior
	0.284 (0.072)
	0.142 to 0.426
	0.0000879
	0.000352

	Hypertension
	Frame × background
	0.212 (0.140)
	-0.062 to 0.487
	0.128998
	0.171997

	Osteoporosis
	Frame × behavior
	0.199 (0.077)
	0.048 to 0.350
	0.009951
	0.019903

	Osteoporosis
	Frame × female sex
	0.772 (0.160)
	0.458 to 1.085
	0.00000141
	0.0000113

	Nasopharyngeal carcinoma
	Frame × behavior
	-0.012 (0.092)
	-0.193 to 0.168
	0.893066
	0.893066

	Nasopharyngeal carcinoma
	Frame × Guangdong ancestry
	0.510 (0.149)
	0.217 to 0.802
	0.000638
	0.001701

	Gallstones
	Frame × behavior
	0.143 (0.094)
	-0.041 to 0.327
	0.127946
	0.171997

	Gallstones
	Frame × female sex
	0.108 (0.178)
	-0.242 to 0.457
	0.545806
	0.623778


Note. The composite is a sensitivity outcome, not a validated unidimensional risk-perception scale. HC3 robust standard errors were used. q values are from the eight-test composite family.
Supplementary Table S4. Cross-disease joint models
	Data set/outcome
	Three-way interaction
	B (clustered SE)
	95% CI
	p

	Study 1, composite
	Disease × frame × behavior
	0.096 (0.101)
	-0.103 to 0.295
	0.345165

	Study 1, composite
	Disease × frame × background
	-0.557 (0.216)
	-0.980 to -0.134
	0.009811

	Study 1, likelihood
	Disease × frame × behavior
	-0.018 (0.131)
	-0.274 to 0.239
	0.893433

	Study 1, likelihood
	Disease × frame × background
	-0.344 (0.271)
	-0.875 to 0.188
	0.204984

	Study 2, composite
	Disease × frame × behavior
	-0.157 (0.141)
	-0.433 to 0.120
	0.266248

	Study 2, composite
	Disease × frame × background
	0.398 (0.242)
	-0.076 to 0.873
	0.100088

	Study 2, likelihood
	Disease × frame × behavior
	-0.126 (0.158)
	-0.435 to 0.183
	0.425037

	Study 2, likelihood
	Disease × frame × background
	0.542 (0.271)
	0.011 to 1.072
	0.045419


Note. Standard errors were clustered by participant. The four likelihood three-way tests formed a separate FDR family; the Study 2 background result had q approximately 0.181. The nominal Study 1 composite background result was unstable under the original restricted-sample rule.
Measurement diagnostics
Cronbach alpha coefficients ranged approximately from 0.745 to 0.805 across the disease-specific four-item sets. However, one-factor confirmatory models showed poor fit, and current-versus-age-60 configural and stronger invariance models were not supported. Because the items covered likelihood, worry, examination intention, and self-assessed status, the main manuscript treats them as separate outcomes. The four-item mean is retained only for comparison with the original analysis.
Supplementary Table S5. Interpretation of measurement evidence
	Diagnostic
	Result
	Reporting implication

	Internal consistency
	Alpha approximately 0.745-0.805
	Descriptively acceptable, but not evidence of unidimensionality

	One-factor CFA
	Poor fit for all four diseases
	Does not support a single latent risk-perception factor

	Frame invariance
	Configural and stronger models not supported
	Current and age-60 composites cannot be assumed equivalent

	Reporting decision
	Likelihood primary; three parallel secondary outcomes
	Composite retained only as sensitivity analysis


Note. CFA, confirmatory factor analysis. Full software output and exact fit indices should accompany the final archived analysis materials.
Sensitivity-analysis summary
Supplementary Table S6. Key sensitivity analyses
	Focal result
	Sensitivity specification
	Estimate
	Interpretation

	Nasopharyngeal carcinoma - frame x Guangdong ancestry
	Covariate-adjusted
	B = 0.564; p = 0.0013
	Stable

	Nasopharyngeal carcinoma - frame x Guangdong ancestry
	Original restricted sample
	B = 0.695; p < 0.001
	Stable

	Osteoporosis - frame x female sex
	Covariate-adjusted
	B = 0.529; p = 0.0086
	Retained

	Osteoporosis - frame x female sex
	Original restricted sample
	p = 0.120
	Sensitive to sample rule

	Hypertension - frame x behavior
	Covariate-adjusted
	p = 0.052
	Weakened

	Hypertension - frame x behavior
	Original restricted sample
	p = 0.122
	Weakened

	Study 1 main models
	Delete one repeated-number row
	No material change
	Robust to record handling


Note. These analyses are sensitivity checks rather than additional confirmatory tests. The final statistical code should preserve the exact covariate sets and sample rules.





