Supplementary material
Supplementary Table S1. Data-cleaning thresholds and role-burden classification rules
	Domain
	Decision rule used before analysis

	Wave matching and duplicates
	Records were matched with anonymous participant-created codes. Inconsistent codes, impossible cross-wave demographic changes, duplicate codes, or duplicate device/time-stamp patterns were screened; the most complete and internally consistent record was retained.

	Attention and response-time checks
	Participants who failed an instructed-response attention item were excluded. Wave-specific completion times below one-third of the median or implausibly short for the number of presented items were removed when accompanied by other quality concerns.

	Response-pattern checks
	Long strings of identical responses or highly invariant patterns inconsistent with reverse-coded items were removed.

	Missingness and plausible ranges
	Cases with more than 20% missing focal scale items within a wave were excluded; otherwise scale scores were computed when at least 80% of items were available. Age, weekly work hours, commuting time, exercise frequency, exercise duration, and planned-session completion were screened against prespecified plausible ranges.

	Role-burden classification
	Low family role burden: no child younger than 18 years and no fixed eldercare, illness-care, or disability-care responsibility. Childcare responsibility: at least one child younger than 18 years and routine childcare responsibility without fixed eldercare, illness-care, or disability-care responsibility. Compound caregiving: childcare plus eldercare, illness-care, or disability-care responsibility; or fixed eldercare, illness-care, or disability-care responsibility of at least four hours per week. High household labor alone was not sufficient.



