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Methods
Participants
Patients aged 20 to 74 years with hypertension or diabetes mellitus without a history of coronary artery disease (CAD) were eligible for enrollment in this study. This study excluded individuals with severe valvular heart disease, moderate-to-severe heart failure (New York Heart Association class III or IV), or lethal arrhythmia with an implantable cardioverter defibrillator, those receiving dialysis for end-stage renal disease, those with malignant disease or hepatic cirrhosis, those receiving corticosteroid therapy or immunosuppressive therapy, women with possible pregnancy, pregnant women, and lactating women were excluded from the study. The estimated glomerular filtration rate (eGFR) was calculated using the Japanese equation.1 We defined smokers as current smokers.

Measurement of baPWV and ankle brachial pressure index (ABI)
The baPWV was measured using a volume-plethysmographic apparatus (Form PWV/ABI, Omron Health Care Co., Kyoto, Japan). Four oscillometric cuffs were placed around both arms and lower legs. The cuffs were connected to an oscillometric pressure sensor for the measurements of blood pressure and to a plethysmographic sensor for the recordings of volume pulse waveforms. The ABI was automatically calculated as the ratio of ankle systolic blood pressure in each leg to the higher brachial systolic blood pressure in either arm. The baPWV was calculated automatically according to the following formula: baPWV = (D1-D2)/T, where D1 was the distance between the suprasternal notch and the ankle obtained using the following equation: D1 = 0.8129 × height (in cm) + 12.328, D2 was the distance between suprasternal notch and the brachium obtained using the following equation: D2 = 0.2195 × height – 2.0734, and T was the time interval between the wave front of brachial waveform and that of ankle waveform. The distance between sampling points of baPWV was calculated automatically by inputting the value of individual height. The average of the right and left side of baPWV was used for analysis.2

Statistical analysis
All reported P values were two-sided, with a P value of <0.05 considered statistically significant. Continuous variables were presented as mean ± standard deviation (SD) and were compared using the unpaired Student’s t-test. Categorical variables were expressed as numbers and percentages and were compared using the chi-squared test or Fisher’s exact test, as appropriate. Spearman’s correlation analysis was used to assess the correlations of baseline BMI and body weight with baPWV. Multiple linear regression analyses were performed to assess the associations of baseline BMI and body weight with baPWV in separate models with adjustments for age, sex, brachial systolic blood pressure and heart rate at the time of baPWV measurement, antihypertensive drug treatment, antidiabetic drug treatment, lipid-lowering drug treatment, current smoking, triglycerides, glucose, uric acid, and eGFR. Longitudinal associations between body weight change and baPWV were assessed using generalized linear mixed-effects models (GLMMs) including repeated baPWV measurements at baseline, 1.5 years, and 3 years, with random intercepts for participants. Body weight change was modeled as a time-varying covariate, both as a continuous percentage change and as categorical variables (≥5% increase, ≥5% decrease, and stable weight [<5% change in either direction]). As a sensitivity analysis, percentage change in BMI was substituted for percentage change in body weight as the continuous time-varying covariate in the GLMM. Time since baseline was included as a fixed effect, and the models were adjusted for sex, baseline age and BMI, baseline medication use and smoking status, and time-varying covariates, including systolic blood pressure and heart rate at each baPWV measurement, triglycerides, glucose, uric acid, and eGFR. All covariates were selected from prior studies.3,4 Effect modification by baseline BMI category (<25, 25–29.9, and ≥30 kg/m2) was evaluated with interaction terms. All available baPWV measurements were used for model estimation under a missing-at-random assumption. All statistical analyses were performed using JMP Pro version 18.0 (SAS Institute, Cary, NC, USA).
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Supplementary Table 1. Clinical Characteristics of the Participants 
	
	Baseline
	1.5 years
	3 years

	Variables
	n = 874 
	n = 770
	n = 714

	Age, y
	61.9 ± 9.5
	-
	-

	Male, n (%)
	475 (54.3)
	411 (53.4)
	374 (52.4)

	Body mass index, kg/m2
	24.6 ± 3.6
	24.6 ± 3.7
	24.6 ± 3.6

	Body weight (kg)
	64.1 ± 12.4
	64.0 ± 12.6
	63.4 ± 12.8

	% change in body weight 
	—
	 0.2 ± 6.4 
	−0.6 ± 5.7

	Change in body weight
	
	
	

	 Stable (−5% to 5%)
	—
	617 (80.1)
	512 (71.7)

	 ≥5% increase from baseline
	—
	71 (9.2)
	80 (11.2)

	 ≥5% decrease from baseline
	—
	82 (10.6)
	122 (17.1)

	Systolic blood pressure, mm Hg
	135.5 ± 16.3
	134.7 ± 16.6
	135.1 ± 16.1

	Diastolic blood pressure, mm Hg
	81.6 ± 10.0
	80.8 ± 10.5
	81.2 ± 9.8

	Heart rate, bpm
	64.4 ± 10.6
	63.9 ± 11.4
	64.3 ± 10.6

	Total cholesterol, mg/dL
	200.4 ± 32.5
	199.0 ± 30.7
	200.6 ± 31.9

	Triglycerides, mg/dL
	132.0 ± 82.6
	129.5 ± 76.1
	129.3 ± 75.9

	HDL cholesterol, mg/dL
	58.8 ± 15.8
	59.6 ± 15.8
	58.9 ± 15.7

	Glucose, mg/dL
	105.3 ± 19.8
	104.7 ± 20.2
	105.0 ± 19.4

	HbA1c, % (n = 722)
	5.9 ± 0.7
	5.8 ± 0.6
	5.9 ± 0.6

	Uric acid, mg/dL
	5.7 ± 1.4
	5.7 ± 1.4
	5.7 ± 1.4

	eGFR, mL/min/1.73 m2
	75.3 ± 18.0
	73.0 ± 18.2
	75.1 ± 18.1

	Smokers, n (%)
	102 (12.0)
	86 (11.4)
	80 (11.4)

	Medication use
	
	
	

	Antihypertensive drug, n (%)
	821 (93.9)
	726 (94.3)
	675 (94.5)

	Lipid-lowering drugs, n (%)
	279 (31.9)
	265 (34.4)
	234 (32.8)

	Antidiabetic drugs, n (%)
	79 (9.0)
	62 (8.1)
	64 (9.0)

	baPWV, cm/s
	1622 ± 302
	1642 ± 337
	1618 ± 291


 


HDL indicates high-density lipoprotein; eGFR, estimated glomerular filtration rate; baPWV, brachial-ankle pulse wave velocity.
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Supplementary Table 2. Multiple Linear Regression Analyses of the Relationships Between baPWV and Variables
	
	Unadjusted
	
	Model 1
	
	Model 2
	
	Model 3

	
Variables
	β
	95% CI
	P value
	
	β
	95% CI
	P value
	
	β
	95% CI
	P value
	
	β
	95% CI
	P value

	Body mass index, kg/m2
	−12.1
	−17.6 to −6.5
	<0.001
	
	−3.7
	−8.9 to 1.5
	0.16
	
	−9.5
	−13.7 to −5.3
	<0.001
	
	−12.5
	−16.9 to −8.2
	<0.001

	Age, years
	—
	—
	—
	
	14.3
	12.4 to 16.2
	<0.001
	
	13.7
	12.2 to 15.3
	<0.001
	
	12.8
	11.1 to 14.4
	<0.001

	Men (yes/no)
	—
	—
	—
	
	8.3
	−10.0 to 26.4
	0.37
	
	27.7
	13.1 to 42.3
	<0.001
	
	25.3
	9.1 to 41.6
	0.002

	Systolic blood pressure, mmHg
	—
	—
	—
	
	—
	—
	—
	
	8.8
	7.9 to 9.7
	<0.001
	
	9.0
	8.1 to 9.8
	<0.001

	Heart rate, bpm
	—
	—
	—
	
	—
	—
	—
	
	6.3
	4.9 to 7.6
	<0.001
	
	6.1
	4.7 to 7.5
	<0.001

	Use of antihypertensive drugs (yes/no)
	—
	—
	—
	
	—
	—
	—
	
	—
	—
	—
	
	45.0
	15.4 to 74.6
	0.003

	Use of lipid-lowering drugs (yes/no)
	—
	—
	—
	
	—
	—
	—
	
	—
	—
	—
	
	21.2
	5.4 to 37.0
	0.009

	Use of antidiabetic drugs (yes/no)
	—
	—
	—
	
	—
	—
	—
	
	—
	—
	—
	
	20.3
	−7.3 to 47.9
	0.15

	Current smoking (yes/no)
	—
	—
	—
	
	—
	—
	—
	
	—
	—
	—
	
	−5.2
	−27.4 to 17.1
	0.65

	Triglycerides, mg/dL
	—
	—
	—
	
	—
	—
	—
	
	—
	—
	—
	
	0.1
	−0.04 to 0.3
	0.12

	Glucose, mg/dL
	—
	—
	—
	
	—
	—
	—
	
	—
	—
	—
	
	1.3
	0.6 to 2.1
	<0.001

	Uric acid, mg/dL
	—
	—
	—
	
	—
	—
	—
	
	—
	—
	—
	
	1.1
	−11.5 to 13.7
	0.86

	eGFR, mL/min/1.73 m2
	—
	—
	—
	
	—
	—
	—
	
	—
	—
	—
	
	−0.2
	−1.1 to 0.6
	0.53



Model 1: Adjusted for age and sex.
Model 2: Model 1 plus systolic blood pressure and heart rate at the time of baPWV measurement.
Model 3: Model 2 plus medication use, current smoking, triglycerides, uric acid, glucose, and eGFR.
β represents the change in baPWV (cm/s) per 1-unit increase in each variable.　
baPWV indicates brachial-ankle pulse wave velocity; CI, confidence interval; eGFR, estimated glomerular filtration rate.



Supplementary Table 3. Full Generalized Linear Mixed Model Estimates 
	Variables
	β (Continuous %)
	95% CI
	P
	β (5% Category)
	95% CI
	P

	Weight change (per 1%)
	-1.2
	-2.6 to 0.2
	0.08
	—
	—
	—

	Weight change ≥5% increase (vs. stable)
	—
	—
	—
	-10.6
	-38.1 to 16.8
	0.45

	Weight change ≥5% decrease (vs. stable)
	—
	—
	—
	18.0
	-6.7 to 42.7
	0.15

	Year
	5.9
	1.5 to 10.2
	0.008
	5.5
	0.8 to 10.2
	0.03

	Age
	13.1
	11.6 to 14.7
	<0.001
	13.1
	11.6 to 14.7
	<0.001

	Male 
	39.3
	9.8 to 68.8
	0.009
	39.4
	9.9 to 69.0
	0.009

	SBP
	7.7
	7.2 to 8.2
	<0.001
	7.7
	7.2 to 8.2
	<0.001

	Heart rate
	6.4
	5.5 to 7.2
	<0.001
	6.4
	5.6 to 7.3
	<0.001

	Triglycerides
	0.1
	0.04 to 0.3
	0.01
	0.1
	0.04 to 0.3
	0.01

	Uric acid
	7.7
	-0.5 to 15.9
	0.07
	7.7
	-0.5 to 15.9
	0.07

	Glucose
	0.4
	-0.04 to 0.9
	0.07
	0.4
	-0.04 to 0.9
	0.08

	eGFR
	0.4
	-0.3 to 1.0
	0.28
	0.4
	-0.3 to 1.0
	0.28

	Antihypertensive drugs
	104.7
	47.2 to 162.2
	<0.001
	105.5
	47.9 to 163.0
	<0.001

	Lipid-lowering drugs
	32.7
	2.4 to 63.1
	0.03
	32.9
	2.6 to 63.3
	0.03

	Antidiabetic drugs
	60.6
	9.0 to 112.5
	0.02
	60.2
	8.4 to 111.9
	0.02

	Current smoking 
	6.4
	-42.7 to 43.3
	0.77
	6.7
	-36.4 to 49.8
	0.76

	Baseline BMI
	-12.3
	-16.4 to -8.2
	<0.001
	-12.2
	-16.4 to -8.2
	<0.001



Year was entered as a continuous variable (0, 1.5, and 3 years).
Systolic blood pressure, heart rate, triglycerides, uric acid, glucose, and eGFR were included as time-varying covariates.
Random effect: subject
β represents the change in baPWV (cm/s) per 1-unit increase in each variable.　
baPWV indicates brachial-ankle pulse wave velocity; CI, confidence interval; eGFR, estimated glomerular filtration rate; BMI, body mass index; SBP, systolic blood pressure; HR, heart rate




Supplementary Table 4. Generalized Linear Mixed Model Analyses of the Association Between Body Weight Change and baPWV According to Baseline BMI
	
	BMI <25
	
	25≤ BMI <30
	
	BMI ≥30
	
	

	
Variables
	β (cm/s)
	95% CI
	P value
	
	β (cm/s)
	95% CI
	P value
	
	β (cm/s)
	95% CI
	P value
	
	P for interaction

	Weight change (%)
	−0.9
	−2.7 to 0.8
	0.31
	
	−1.3
	−3.9 to 1.2
	0.30
	
	1.3
	−9.0 to 6.5
	0.64
	
	0.83

	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Weight change category
	
	
	
	
	
	
	
	
	
	
	
	
	0.84

	−5% to +5% (reference)
	—
	—
	—
	
	—
	—
	—
	
	—
	—
	—
	
	

	≥+5%
	−22.9
	−58.3 to 12.5
	0.20
	
	22.8
	−11.4 to 65.3
	0.17
	
	49.8
8
	−33.3 to 132.9
	0.24
	
	

	≤−5%
	11.2
	−24.6 to 47.0
	0.54
	
	22.8
	−28.0 to 73.5
	0.38
	
	12.1
	−47.5 to 71.8
	0.69
	
	



Adjusted for year as a time effect, age and sex, systolic blood pressure and heart rate at each baPWV measurement, triglycerides, uric acid, glucose, and eGFR, baseline medication use (antihypertensive drugs, lipid-lowering drugs, and antidiabetic drugs), and baseline current smoking.
Year was entered as a continuous variable (0, 1.5, and 3 years).
Systolic blood pressure, heart rate, triglycerides, uric acid, glucose, and eGFR were included as time-varying covariates.
Random effect: subject

