Supplementary Table S1. Model Fit Statistics for Latent Class Analysis in the 2024 Validation Sample
	K
	AIC
	BIC
	Entropy
	Smallest Class (%)

	2
	46439.02
	46564.14
	0.949
	44.83

	3
	45532.63
	45723.59
	0.857
	22.50

	4
	44996.40
	45253.22
	0.835
	5.96

	5
	44786.55
	45109.22
	0.775
	4.97

	6
	44616.51
	45005.03
	0.795
	4.56


AIC = Akaike Information Criterion; BIC = Bayesian Information Criterion. Lower AIC and BIC values indicate better model fit. Entropy reflects classification accuracy, with values closer to 1 indicating better separation between latent classes. Smallest Class (%) represents the proportion of participants assigned to the smallest latent class.
Supplementary Table S2. Participant Characteristics Across Physical Activity Phenotypes
	Characteristic
	Inactive
	Active All-rounders
	Active Commuters
	Occupationally Active

	Male, n (%)
	3,364 (41.0)
	1,862 (53.0)
	1,002 (34.8)
	415 (54.0)

	Female, n (%)
	4,845 (59.0)
	1,648 (47.0)
	1,880 (65.2)
	354 (46.0)

	Age (years)
	56.8 ± 15.9
	45.8 ± 16.1
	53.3 ± 17.1
	45.3 ± 15.3

	BMI (kg/m²)
	24.2 ± 3.8
	23.9 ± 3.6
	23.9 ± 3.8
	25.0 ± 4.5

	WC (cm)
	84.7 ± 11.0
	82.4 ± 10.7
	82.8 ± 10.9
	85.7 ± 12.2

	SBP (mmHg)
	121.0 ± 16.6
	116.9 ± 14.3
	119.6 ± 15.9
	118.4 ± 14.6

	DBP (mmHg)
	74.7 ± 9.7
	73.7 ± 9.4
	74.2 ± 9.5
	75.3 ± 9.8

	FPG (mg/dL)
	102.8 ± 23.7
	97.4 ± 19.1
	100.2 ± 21.2
	99.6 ± 20.2

	HbA1c (%)
	5.7 ± 0.8
	5.5 ± 0.6
	5.6 ± 0.7
	5.5 ± 0.7

	HDL-C (mg/dL)
	56.6 ± 15.2
	59.7 ± 16.0
	59.0 ± 15.8
	56.8 ± 15.7

	TG (mg/dL)
	129.7 ± 90.8
	118.3 ± 97.2
	122.3 ± 90.1
	135.9 ± 108.0

	LDL-C (mg/dL)
	112.2 ± 38.2
	116.7 ± 34.9
	113.4 ± 36.9
	116.6 ± 35.3


Values are presented as mean ± standard deviation or n (%), as appropriate. BMI, body mass index; WC, waist circumference; SBP, systolic blood pressure; DBP, diastolic blood pressure; FPG: fasting plasma glucose; HbA1c, glycated hemoglobin; HDL-C, high-density lipoprotein cholesterol; TG, triglycerides; LDL-C, low-density lipoprotein cholesterol
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Supplementary Figure S1. Sensitivity analyses of the association between physical activity phenotypes and metabolic syndrome using different covariate adjustment models
(A) Model 1 was adjusted for demographic characteristics, including age and sex. (B) Model 2 was adjusted for lifestyle factors, including current smoking status and alcohol consumption. (C) Model 3 was adjusted for socioeconomic characteristics, including marital status, educational attainment, individual income, and area of residence.
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