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Table S1. Screening test accuracy before and after verification-bias correction
	Metric
	Naive % [95% CI]
	IPW-corrected % [95% CI]

	AYA — HR-HPV

	Sensitivity
	87.2 [81.2, 92.5]
	43.2 [32.6, 58.1]

	Specificity
	58.0 [55.5, 60.6]
	89.8 [88.8, 90.8]

	PPV
	17.5 [14.8, 20.1]
	13.7 [11.1, 16.5]

	NPV
	97.8 [96.8, 98.8]
	97.7 [96.6, 98.7]

	AYA — Cytology ≥ASC-US

	Sensitivity
	73.6 [66.4, 80.5]
	25.9 [19.2, 35.1]

	Specificity
	61.9 [59.5, 64.5]
	92.7 [92.0, 93.6]

	PPV
	16.4 [13.7, 19.2]
	11.8 [9.5, 14.2]

	NPV
	95.8 [94.6, 97.0]
	97.1 [96.0, 98.0]

	Non-AYA — HR-HPV

	Sensitivity
	82.0 [75.9, 88.1]
	50.5 [40.2, 64.3]

	Specificity
	60.2 [57.9, 62.8]
	85.3 [83.9, 86.7]

	PPV
	16.0 [13.2, 18.9]
	12.6 [10.3, 15.3]

	NPV
	97.3 [96.3, 98.3]
	97.6 [96.6, 98.6]

	Non-AYA — Cytology ≥ASC-US

	Sensitivity
	72.7 [64.5, 80.3]
	34.5 [25.8, 45.1]

	Specificity
	63.0 [60.5, 65.6]
	89.8 [88.7, 90.8]

	PPV
	15.3 [12.5, 18.1]
	12.5 [10.1, 14.9]

	NPV
	96.1 [94.9, 97.3]
	97.0 [95.9, 98.1]


Accuracy of each screening test for histologically confirmed CIN2+. ‘Naive’ estimates are restricted to histology-verified women; ‘IPW-corrected’ estimates apply inverse-probability-of-verification weighting, with weights equal to the inverse of the stratum-specific verification probability (strata = cytology tier × HR-HPV status, modelled within each age group). 95% CI are from 1,000 bootstrap resamples. Sensitivity/Specificity/PPV/NPV, standard diagnostic accuracy metrics; HR-HPV, high-risk human papillomavirus; ASC-US, see Table 1; AYA, aged 15–39 years.
Table S2. Concordance between the two HPV platforms in the dual-tested subset
	Group
	N
	Both +
	DNA+ /
mRNA−
	DNA− /
mRNA+
	Both −
	Agree
%
	Cohen's κ
[95% CI]
	PPA
%
	NPA
%

	HR-HPV (overall)

	All
	864
	129
	133
	64
	538
	77.2
	0.42 [0.35, 0.49]
	49.2
	89.4

	AYA
	436
	66
	62
	37
	271
	77.3
	0.42 [0.32, 0.52]
	51.6
	88.0

	Non-AYA
	428
	63
	71
	27
	267
	77.1
	0.42 [0.31, 0.52]
	47.0
	90.8

	HPV16

	All
	864
	19
	26
	14
	805
	95.4
	0.46 [0.30, 0.63]
	42.2
	98.3

	AYA
	436
	11
	10
	8
	407
	95.9
	0.53 [0.32, 0.74]
	52.4
	98.1

	Non-AYA
	428
	8
	16
	6
	398
	94.9
	0.40 [0.15, 0.64]
	33.3
	98.5


Among 864 women tested on both HPV platforms (AYA 436; non-AYA 428). Cells give the 2×2 cross-classification of HPV DNA vs HPV E6/E7 mRNA results. κ, Cohen’s kappa (95% CI); PPA, positive percent agreement; NPA, negative percent agreement, both using the HPV DNA platform as reference. Footnotes: (1) HPV16-positive cell counts are small and κ confidence intervals correspondingly wide — interpret with caution. (2) The two platforms detect different molecular targets (nucleic-acid presence vs E6/E7 oncogene transcription), so moderate agreement is expected and full interchangeability is not implied. (3) κ was essentially identical in AYA and non-AYA (≈0.42 for HR-HPV), consistent with no material age-group difference. AYA, aged 15–39 years.

