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Supplementary Figure S1 Silhouette coefficient for determining the optimal number of clusters (k) in K-means analysis, and stability assessment of the four-cluster solution using bootstrap resampling.
The silhouette coefficient peaked at k = 4 (average silhouette width = 0.39). Bootstrap resampling (n = 100) yielded an adjusted Rand index (ARI) of 0.96 (95% CI: 0.89–0.99), indicating high stability of the four-cluster solution.
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Supplementary Figure S2 Waist circumference change pattern analysis.
Two distinct waist circumference change patterns identified by K-means clustering. The high baseline waist-declining group (45.8%, baseline waist 94.1 cm, median annual change −1.48 cm/year) and the low baseline waist-increasing group (54.2%, baseline waist 80.1 cm, median annual change +1.23 cm/year) showed divergent patterns.
Supplementary Table S1 Missing data summary of analytical variables

	Variable
	Type
	Missing, n
	Missing, %

	LDL-C, mmol/L
	Continuous
	1,751
	8.61

	HDL-C, mmol/L
	Continuous
	111
	0.55

	Total cholesterol, mmol/L
	Continuous
	53
	0.26

	Triglyceride, mmol/L
	Continuous
	45
	0.22

	Waist circumference, cm
	Continuous
	4
	0.02

	Fasting glucose, mmol/L
	Continuous
	4
	0.02

	Systolic blood pressure, mmHg
	Continuous
	1
	<0.01

	Diastolic blood pressure, mmHg
	Continuous
	1
	<0.01

	BMI_baseline
	Continuous
	0
	0

	Age
	Continuous
	0
	0

	All categorical variables*
	Categorical
	0
	0


*All categorical variables listed in Table 1 (age group, sex, marital status, education level, occupation, urban/rural residence, income, health insurance, smoking, alcohol consumption, and histories of hypertension, diabetes, coronary heart disease, stroke and dyslipidemia) had no missing values.
Supplementary Table S2 Sensitivity analysis: Association between BMI change patterns and hospitalization risk after excluding participants with baseline cancer

	BMI change pattern
	Event (%)

	Crude HR  (95% CI)
	Adjusted HR (95% CI)


	
	
	
	Model 1
	Model 2
	Model 3


	All-cause hospitalization

	Normal weight-stable
	1097
(10.6)
	Ref
	Ref
	Ref
	Ref

	Rapid gainers
	56 ( 6.2)
	1.30 
(0.99–1.70)

	1.36 
(1.04–1.79)

	1.43 (1.09–1.87)

	1.41 (1.08–1.85)

	Obese-slow losers
	1030 (12.9)

	 1.17 
(1.08–1.28)
	1.23 
(1.13–1.34)

	1.23 
(1.13–1.34)
	1.18 (1.08–1.29)

	Obese-rapid losers
	71 ( 7.1)

	1.12 
(0.88–1.43)
	1.20 
(0.94–1.53)

	1.43 (1.12–1.82)

	1.41 (1.10–1.80)


	Cardiovascular hospitalization

	Normal weight-stable
	294
(2.9)
	Ref
	Ref
	Ref
	Ref

	Rapid gainers
	19
(2.1)
	1.64 
(1.03–2.61)

	1.80 
(1.13–2.87)

	1.91 
(1.20–3.05) 

	1.90 
(1.19–3.04)


	Obese-slow losers
	284
(3.5)
	1.20 
(1.02–1.41)  

	1.33 
(1.13–1.57)

	1.35 
(1.14–1.59)

	1.27 
(1.07–1.51)


	Obese-rapid losers
	18
(1.8)
	1.08 
(0.67–1.74)

	1.25 
(0.77–2.01)

	1.60 
(0.99–2.59) 

	1.58 
(0.98–2.57)



Cox proportional hazards regression models were used. Model 1 adjusted for age and sex; Model 2 further adjusted for sociodemographic factors (marital status, occupation, urban/rural residence, education, income, insurance); Model 3 additionally adjusted for lifestyle factors (smoking, alcohol), medical history (hypertension, diabetes, dyslipidemia, coronary heart disease, stroke), and metabolic parameters (triglycerides, total cholesterol, LDL-C, HDL-C, fasting glucose). Bold font indicates P < 0.05. Abbreviations: CI, confidence interval; HR, hazard ratio; Ref, reference.

Supplementary Table S3 Competing risk analysis: Association between BMI change patterns and hospitalization risk with death as a competing event (Fine-Gray model)

	BMI change pattern
	Crude sHR  (95% CI)
	Adjusted sHR (95% CI)


	
	
	Model 1
	Model 2
	Model 3


	All-cause hospitalization

	Normal weight-stable
	Ref
	Ref
	Ref
	Ref

	Rapid gainers
	1.32 
(1.01–1.72)

	1.38 
(1.06–1.81)

	1.43 (1.10–1.87)

	1.42 (1.09–1.86)

	Obese-slow losers
	 1.17 
(1.07–1.27)
	1.23 
(1.13–1.34)

	1.23 
(1.13–1.34)
	1.17 (1.07–1.28)

	Obese-rapid losers
	1.10 
(0.86–1.40)
	1.17 
(0.92–1.50)

	1.39 (1.09–1.77)

	1.37 (1.07–1.74)


	Cardiovascular hospitalization

	Normal weight-stable
	Ref
	Ref
	Ref
	Ref

	Rapid gainers
	1.60 
(1.00–2.56)

	1.75 
(1.09–2.79)

	1.84 
(1.15–2.95) 

	1.83 
(1.15–2.93)


	Obese-slow losers
	1.19 
(1.01–1.40)  

	1.33 
(1.13–1.56)

	1.34 
(1.14–1.58)

	1.27 
(1.07–1.51)


	Obese-rapid losers
	1.05 
(0.65–1.70)

	1.21 
(0.75–1.95)

	1.53 
(0.94–2.48) 

	1.51 
(0.93–2.45)



Fine-Gray proportional subdistribution hazards models were used. Model adjustment sets are identical to those described in Table S2. Bold font indicates P < 0.05. Abbreviations: CI, confidence interval; Ref, reference; sHR, subdistribution hazard ratio.



Supplementary Table S4 Sensitivity analysis: Association between BMI change patterns and CVD hospitalization risk excluding TIA-related hospitalizations

	BMI change pattern
	Event (%)
	Crude HR  (95% CI)
	Adjusted HR (95% CI)

	
	
	
	Model 1
	Model 2
	Model 3

	Cardiovascular hospitalization

	Normal weight-stable
	220
(2.1)
	Ref
	Ref
	Ref
	Ref

	Rapid gainers
	15
(1.6)
	1.74
(1.03–2.95)
	1.90
(1.13–3.22)
	2.01
(1.19–3.4)
	1.99
(1.18–3.38)

	Obese-slow losers
	215
(2.7)
	1.21
(1.01–1.46)
	1.36
(1.12–1.64)
	1.37
(1.13–1.65)
	1.26
(1.04–1.54)

	Obese-rapid losers
	15
(1.5)
	1.21 (0.71,2.04)
	1.41
(0.83–2.38)
	1.76
(1.04–2.99)
	1.74
(1.02–2.96)


Cox proportional hazards regression models were used. Model adjustment sets are identical to those described in Table S2. Bold font indicates P < 0.05. Abbreviations are provided in Table S2 footnote. 
Supplementary Table S5 Cross-tabulation of BMI and waist circumference change patterns

	BMI change pattern
	Total, n
	High waist-declining 
	Low waist-increasing 

	Normal weight-stable
	10310
	2504 (24.3%)
	7806 (75.7%)

	Rapid gainers
	904
	237 (26.2%)
	667 (73.8%)

	Obese-slow losers
	8003
	5752 (71.9%)
	2251 (28.1%)

	Obese-rapid losers
	957
	743 (77.6%)
	214 (22.4%)
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Supplementary Table S6 Association of waist change patterns with hospitalization risk
	Waist change pattern
	All-cause hospitalization

	Cardiovascular hospitalization

	High waist-declining
	1.21（1.11-1.32）
	1.24（1.05-1.46）

	Low waist-increasing
	Ref
	Ref


Data are presented as adjusted HR (95% CI). Models adjusted for age, sex, sociodemographic factors, lifestyle factors, medical history, and metabolic parameters. Bold indicates P < 0.05.
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