Supplementary Material
Supplementary Table S1. Summary of sensitivity analyses examining potential moderators of the night shift–mental health association.
	Analysis
	Sample size
	Interaction F (p)
	Key finding
	Interpretation

	Menopausal status × NS (primary)
	3,835 (PHQ-9)
3,868 (GAD-7)
4,002 (PSQI)
	PHQ-9: 2.53 (0.112)
GAD-7: 0.01 (0.939)
PSQI: 1.20 (0.273)
	Non-significant for all outcomes
	Very low power (0.05–0.24)

	Age ≥45 × NS
	4,066
	PHQ-9: 6.46 (0.011)
GAD-7: 0.18 (0.674)
PSQI: 1.27 (0.260)
	Significant for PHQ-9 only
	Age is a stronger moderator than menopause

	Age-adjusted ANCOVA
	Same as primary
	PHQ-9: 2.46 (0.117)
GAD-7: 0.01 (0.942)
PSQI: 1.27 (0.260)
	Unchanged from unadjusted
	Age does not confound menopausal interaction

	Postmenopausal subgroup (n=201)
	201 (NS=89, NonNS=112)
	PHQ-9: t=0.10, p=0.923
	No NS effect in postmenopausal women
	Consistent with HWE

	Three-group analysis
	Pre=3,621; Peri=13; Post=201
	Limited by n=13 peri
	Peri group too small for analysis
	Need larger samples

	Age 35–39 subgroup
	611
	Menopause × NS: 0.60 (0.438)
	No interaction within narrow age band
	Age > menopause as moderator

	Dose–response (frequency)
	1,513 premeno NS workers
	Spearman ρ=0.127 (PHQ-9)
Spearman ρ=0.142 (PSQI)
	Significant dose–response trend
	Frequency matters

	Frequency missingness
	Pre NS: 50.2% missing
Peri/post NS: 62.1% missing
	χ²=5.20, p=0.023
	Missingness differs by menopause status
	Potential bias in frequency analysis
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