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Fig. S1 Heatmap of latent dietary pattern classes among middle-aged and older women (N = 21,856)
The colour gradient represents the class-specific conditional probability (%) of meeting the healthy criterion for each dietary-behaviour indicator. The four latent classes were interpreted as follows: Class 1, High PHDI-Adherent; Class 2, Grain-Dominant; Class 3, Protein-Focused; Class 4, Low PHDI-Adherent. Class sizes: 4,168 / 4,593 / 5,886 / 7,209. 
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Table S1 Assignment of the nine PHDI-informed dietary-behaviour indicators to the healthy and risky categories, and their correspondence with the 15 Planetary Health Diet Index components
	PHDI-informed indicator
	Risky behaviour (coded 0)
	Healthy behaviour (coded 1)
	Contributing PHDI components

	1. Vegetable consumption
	<200 g daily
	≥200 g daily
	Vegetables

	2. Fruit consumption
	≤5 times per week
	>5 times per week
	Fruits

	3. Grain management
	Staple foods consist mainly of refined grains
	Staple foods consist mainly of whole grains
	Whole grains

	4. Seafood and aquatic product
	Eats fish and seafood only occasionally or never
	Eats fish or seafood regularly or every day
	Fish and shellfish

	5. Animal protein
	Daily meat intake >100 g or <50 g
	50–100 g of meat per day
	Red or processed meat; poultry

	6. Sugar and seasoning intake
	Frequent consumption of sugary drinks, or a diet high in salt and spices
	Rarely or never drinks sugary drinks and prefers mild flavours
	Added sugars

	7. Milk intake
	<3 times per week
	≥3 times per week
	Dairy products

	8. Egg intake
	<3 eggs per week
	≥3 eggs per week
	Eggs

	9. Soy protein alternative
	Rarely or never eats soy products
	Regularly or every day eats soy products
	Soy foods

	Not separately measured
	—
	—
	Nuts and seeds; non-soy legumes; unsaturated oils; starchy vegetables; saturated and trans fats


Note: Coding refers to the binary indicator entered into the latent class analysis (0 = risky behaviour, 1 = healthy behaviour). Thresholds were informed by the Chinese Dietary Guidelines (2022) and the cited sources. The final row lists the PHDI components that could not be measured separately with the available Health Checkup Self-Assessment Questionnaire items; the nine indicators should therefore be described as PHDI-informed rather than as a complete operationalisation of the index.
Table S2 Multivariable binary logistic regression analysis of the associations between latent dietary patterns and overweight/obesity among middle-aged and older women (N = 21,856)
	Variables
	β
	SE
	Wald χ2
	P-value
	AOR (95% CI)

	Dietary Latent Classes
	
	
	
	
	

	    Class 1: High PHDI-Adherent
	—
	—
	—
	—
	1.000 (Reference)

	    Class 2: Grain-Dominant
	0.045
	0.048
	0.888
	0.346
	1.046 (0.953, 1.149)

	    Class 3: Protein-Focused
	0.196
	0.045
	18.974
	<0.001
	1.216 (1.114, 1.328)

	    Class 4: Low PHDI-Adherent
	0.212
	0.045
	22.687
	<0.001
	1.236 (1.133, 1.349)

	Age Group (years)
	
	
	
	
	

	    45–59
	—
	—
	—
	—
	1.000 (Reference)

	    ≥60
	0.314
	0.043
	54.349
	<0.001
	1.369 (1.259, 1.488)

	Educational Attainment
	
	
	
	
	

	    Master's degree or above
	—
	—
	—
	—
	1.000 (Reference)

	    Junior college or undergraduate
	0.212
	0.064
	10.988
	0.001
	1.236 (1.090, 1.400)

	    Senior high school or below
	0.438
	0.068
	40.941
	<0.001
	1.549 (1.355, 1.771)

	Occupational Status
	
	
	
	
	

	    Unemployed/Retired
	—
	—
	—
	—
	1.000 (Reference)

	    Employed
	-0.016
	0.037
	0.189
	0.664
	0.984 (0.916, 1.058)

	Cardiovascular Family History
	
	
	
	
	

	    No
	—
	—
	—
	—
	1.000 (Reference)

	    Yes
	0.113
	0.037
	9.204
	0.002
	1.120 (1.041, 1.204)

	Diabetes Family History
	
	
	
	
	

	    No
	—
	—
	—
	—
	1.000 (Reference)

	    Yes
	0.103
	0.056
	3.448
	0.063
	1.109 (0.994, 1.236)

	Menopausal Status
	
	
	
	
	

	    Premenopausal
	—
	—
	—
	—
	1.000 (Reference)

	    Postmenopausal
	0.11
	0.033
	11.277
	0.001
	1.117 (1.047, 1.191)

	Smoking Status
	
	
	
	
	

	    Non-smoker
	—
	—
	—
	—
	1.000 (Reference)

	    Current smoker
	0.21
	0.073
	8.19
	0.004
	1.233 (1.068, 1.424)

	Alcohol Consumption
	
	
	
	
	

	    Non-drinker
	—
	—
	—
	—
	1.000 (Reference)

	    Current drinker
	0.114
	0.055
	4.245
	0.039
	1.121 (1.006, 1.250)

	Physical Activity
	
	
	
	
	

	    Regular exercise
	—
	—
	—
	—
	1.000 (Reference)

	    Low physical activity
	0.102
	0.048
	4.473
	0.034
	1.107 (1.007, 1.217)

	    Inactive
	-0.001
	0.041
	0
	0.985
	0.999 (0.922, 1.083)

	Sleep Duration
	
	
	
	
	

	    Short sleep (<6 h/day)
	—
	—
	—
	—
	1.000 (Reference)

	    Normal sleep (6–8 h/day)
	-0.012
	0.045
	0.069
	0.793
	0.988 (0.905, 1.079)

	    Long sleep (>8 h/day)
	0.036
	0.052
	0.487
	0.485
	1.037 (0.936, 1.149)


Abbreviations: SE, standard error; AOR, adjusted odds ratio; CI, confidence interval; PHDI, Planetary Health Diet Index. Note: Binary logistic regression model adjusted for all listed variables simultaneously. Overweight/obesity was coded as 1 (BMI ≥24.0 kg/m2) and normal/underweight as 0.
Table S3 Subgroup analysis of the association between dietary patterns, covariates, and overweight /obesity, stratified by age group (N = 21,856)
	Variables
	Age: 45–59 years (n=18,020)
	
	Age: ≥60 years (n=3,836)
	

	
	P-value
	AOR (95% CI)
	P-value
	AOR (95% CI)

	Dietary Latent Classes
	
	
	
	

	    Class 1: High PHDI-Adherent
	—
	1.000 (Reference)
	—
	1.000 (Reference)

	    Class 2: Grain-Dominant
	0.575
	1.031 (0.926, 1.149)
	0.362
	1.092 (0.904, 1.320)

	    Class 3: Protein-Focused
	0.001
	1.183 (1.070, 1.308)
	0.003
	1.328 (1.104, 1.598)

	    Class 4: Low PHDI-Adherent
	0.002
	1.168 (1.058, 1.289)
	<0.001
	1.599 (1.319, 1.937)

	Educational Attainment
	
	
	
	

	    Master's degree or above
	—
	1.000 (Reference)
	—
	1.000 (Reference)

	    Junior college or undergraduate
	0.001
	1.248 (1.098, 1.418)
	0.41
	0.754 (0.358, 1.457)

	    Senior high school or below
	<0.001
	1.612 (1.402, 1.845)
	0.607
	0.839 (0.429, 1.640)

	Occupational Status
	
	
	
	

	    Unemployed/Retired
	—
	1.000 (Reference)
	—
	1.000 (Reference)

	    Employed
	0.492
	0.970 (0.891, 1.057)
	0.7
	1.027 (0.898, 1.173)

	Cardiovascular Family History
	
	
	
	

	    No
	—
	1.000 (Reference)
	—
	1.000 (Reference)

	    Yes
	0.002
	1.139 (1.050, 1.236)
	0.73
	1.030 (0.872, 1.217)

	Diabetes Family History
	
	
	
	

	    No
	—
	1.000 (Reference)
	—
	1.000 (Reference)

	    Yes
	0.152
	1.090 (0.969, 1.226)
	0.25
	1.188 (0.886, 1.594)

	Menopausal Status
	
	
	
	

	    Premenopausal
	—
	1.000 (Reference)
	—
	1.000 (Reference)

	    Postmenopausal
	0.003
	1.104 (1.034, 1.179)
	0.908
	1.024 (0.687, 1.525)

	Smoking Status
	
	
	
	

	    Non-smoker
	—
	1.000 (Reference)
	—
	1.000 (Reference)

	    Current smoker
	0.009
	1.228 (1.053, 1.432)
	0.195
	1.315 (0.870, 1.988)

	Alcohol Consumption
	
	
	
	

	    Non-drinker
	—
	1.000 (Reference)
	—
	1.000 (Reference)

	    Current drinker
	0.057
	1.123 (0.997, 1.266)
	0.434
	1.111 (0.854, 1.445)

	Physical Activity
	
	
	
	

	    Regular exercise
	—
	1.000 (Reference)
	—
	1.000 (Reference)

	    Low physical activity
	0.532
	1.030 (0.938, 1.132)
	0.539
	0.953 (0.817, 1.111)

	    Inactive
	0.026
	1.093 (1.011, 1.181)
	0.055
	1.194 (0.996, 1.431)

	Sleep Duration
	
	
	
	

	    Short sleep (<6 h/day)
	—
	1.000 (Reference)
	—
	1.000 (Reference)

	    Normal sleep (6–8 h/day)
	0.02
	0.885 (0.799, 0.981)
	0.001
	1.352 (1.139, 1.604)

	    Long sleep (>8 h/day)
	0.413
	0.952 (0.847, 1.070)
	0.049
	1.246 (1.001, 1.551)


Abbreviations: AOR, adjusted odds ratio; CI, confidence interval; PHDI, Planetary Health Diet Index.
Note: Binary logistic regression models were fitted separately within each age stratum and adjusted simultaneously for all listed covariates.

Table S4 Sensitivity analysis of the association between latent dietary patterns and overweight/obesity after excluding participants with baseline hypertension or diabetes (N = 19,566)
	Variables
	β
	SE
	Wald χ2
	P-value
	AOR (95% CI)

	Dietary Latent Classes
	
	
	
	
	

	    Class 1: High PHDI-Adherent
	—
	—
	—
	—
	1.000 (Reference)

	    Class 2: Grain-Dominant
	0.051
	0.052
	0.974
	0.324
	1.052 (0.951, 1.165)

	    Class 3: Protein-Focused
	0.197
	0.048
	16.515
	<0.001
	1.218 (1.107, 1.339)

	    Class 4: Low PHDI-Adherent
	0.221
	0.048
	21.256
	<0.001
	1.247 (1.136, 1.370)

	Age Group (years)
	
	
	
	
	

	    45–59
	—
	—
	—
	—
	1.000 (Reference)

	    ≥60
	0.276
	0.048
	32.809
	<0.001
	1.317 (1.199, 1.447)

	Educational Attainment
	
	
	
	
	

	    Master's degree or above
	—
	—
	—
	—
	1.000 (Reference)

	    Junior college or undergraduate
	-0.442
	0.072
	37.394
	<0.001
	0.643 (0.558, 0.741)

	    Senior high school or below
	-0.244
	0.037
	43.641
	<0.001
	0.783 (0.729, 0.842)

	Occupational Status
	
	
	
	
	

	    Unemployed/Retired
	—
	—
	—
	—
	1.000 (Reference)

	    Employed
	-0.033
	0.04
	0.669
	0.413
	0.968 (0.895, 1.047)

	Cardiovascular Family History
	
	
	
	
	

	    No
	—
	—
	—
	—
	1.000 (Reference)

	    Yes
	0.045
	0.042
	1.151
	0.283
	1.046 (0.964, 1.134)

	Diabetes Family History
	
	
	
	
	

	    No
	—
	—
	—
	—
	1.000 (Reference)

	    Yes
	0.151
	0.06
	6.288
	0.012
	1.163 (1.033, 1.308)

	Menopausal Status
	
	
	
	
	

	    Premenopausal
	—
	—
	—
	—
	1.000 (Reference)

	    Postmenopausal
	0.079
	0.035
	5.172
	0.023
	1.082 (1.011, 1.158)

	Smoking Status
	
	
	
	
	

	    Non-smoker
	—
	—
	—
	—
	1.000 (Reference)

	    Current smoker
	0.202
	0.078
	6.737
	0.009
	1.224 (1.051, 1.426)

	Alcohol Consumption
	
	
	
	
	

	    Non-drinker
	—
	—
	—
	—
	1.000 (Reference)

	    Current drinker
	0.136
	0.058
	5.539
	0.019
	1.146 (1.023, 1.284)

	Physical Activity
	
	
	
	
	

	    Regular exercise
	—
	—
	—
	—
	1.000 (Reference)

	    Low physical activity
	0.006
	0.045
	0.017
	0.897
	1.006 (0.922, 1.098)

	    Inactive
	0.103
	0.039
	7.126
	0.008
	1.109 (1.028, 1.196)

	Sleep Duration
	
	
	
	
	

	    Short sleep (<6 h/day)
	—
	—
	—
	—
	1.000 (Reference)

	    Normal sleep (6–8 h/day)
	-0.006
	0.049
	0.014
	0.907
	0.994 (0.903, 1.094)

	    Long sleep (>8 h/day)
	0.06
	0.057
	1.117
	0.291
	1.062 (0.950, 1.186)



Abbreviations: SE, standard error; AOR, adjusted odds ratio; CI, confidence interval; PHDI, Planetary Health Diet Index.
Note: Binary logistic regression model adjusted for all listed variables simultaneously after excluding participants with baseline self-reported hypertension or diabetes.
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