
	Supplementary Table S1   Validity Analysis: Complete cases vs MICE imputed data
	Variable
	Complete cases  
N = 4,851
	MICE imputed  
N = 6,365
	SMD

	Age (years)
	72 (68, 75)
	72 (68, 74)
	0.0052

	Height (cm)
	158 (153, 165)
	158 (153, 165)
	0.0425

	Weight (kg)
	57 (51, 65)
	57 (51, 65)
	0.0051

	Central Obesity
	82 (76, 88)
	82 (76, 87)
	0.0289

	BMI (kg/m²)
	22.9 (21.0, 25.0)
	22.9 (20.9, 25.0)
	0.0459

	Sex
	
	
	0.0000

	man
	1,975 (41%)
	2,602 (41%)
	

	woman
	2,876 (59%)
	3,763 (59%)
	

	BMI category
	
	
	0.0125

	Underweight
	288 (5.9%)
	399 (6.3%)
	

	Normal weight
	3,313 (68%)
	4,400 (69%)
	

	Overweight
	1,117 (23%)
	1,412 (22%)
	

	Obese
	133 (2.7%)
	154 (2.4%)
	

	Dyslipidemia
	880 (18%)
	1,188 (19%)
	0.0135

	With medication
	1,453 (30%)
	1,818 (29%)
	0.0305

	Hypertension
	2,512 (52%)
	3,322 (52%)
	0.0081

	With medication
	1,986 (41%)
	2,582 (41%)
	0.0076

	Hyperglycemia
	991 (20%)
	1,142 (18%)
	0.0283

	With medication
	403 (8.3%)
	532 (8.4%)
	0.0018

	Metabolic syndrome
	738 (15%)
	965 (15%)
	0.0015

	Nocturia frequency
	
	
	0.0058

	0
	975 (20%)
	1,292 (20%)
	

	1
	2,237 (46%)
	2,918 (46%)
	

	2
	1,194 (25%)
	1,562 (25%)
	

	3
	445 (9.2%)
	593 (9.3%)
	


Median (Q1, Q3); n (%)



Supplementary Table S2   Multivariable analysis of metabolic syndrome and its items associated with nocturia using complete data set (n = 4,851)
	Variable
	Model 1
	
	Model 2
	
	Model 3

	
	OR
	95% CI
	P
	
	OR
	95% CI
	P
	
	OR
	95% CI
	P

	Age (year)
	1.11
	1.09, 1.12
	<0.001
	
	1.10
	1.09, 1.12
	<0.001
	
	1.10
	1.09, 1.12
	<0.001

	Sex (Men vs. Women)
	2.27
	2.00, 2.59
	<0.001
	
	2.20
	1.92, 2.51
	<0.001
	
	2.22
	1.94, 2.54
	<0.001

	Metabolic syndrome (Yes vs. No)
	1.40
	1.18, 1.66
	<0.001
	
	
	
	
	
	
	
	

	Central obesity (Yes vs. No)
	
	
	
	
	1.21
	1.04, 1.41
	0.013
	
	1.18
	1.02, 1.38
	0.028

	Hypertension (Yes vs. No)
	
	
	
	
	1.08
	0.94, 1.24
	0.287
	
	
	
	

	Hyperglycemia (Yes vs. No)
	
	
	
	
	1.28
	1.10, 1.49
	0.001
	
	
	
	

	Dyslipidemia (Yes vs. No)
	
	
	
	
	0.89
	0.78, 1.02
	0.088
	
	
	
	

	Hypertension (Drug use only)
	
	
	
	
	
	
	
	
	1.21
	1.06, 1.38
	0.006

	Hyperglycemia  (Drug use only)
	
	
	
	
	
	
	
	
	1.30
	1.05, 1.62
	0.018

	Dyslipidemia (Drug use only)
	
	
	
	
	
	
	
	
	0.94
	0.82, 1.09
	0.418


OR, odds ratio; CI, confidence interval


Supplementary Table S3   Model fit indices for latent class analysis (Models A and B)

	Model A
	Classes
	AIC
	BIC

	2
	37,874.5
	37,948.9

	3
	37,714.4
	37,829.4

	4
	37,690.4
	37,846.0

	5
	37,693.7
	37,889.9



	Model B
	Classes
	AIC
	BIC

	2
	34,718.6
	34,793.0

	3
	34,349.6
	34,464.6

	4
	34,267.8
	34,423.4

	5
	34,270.4
	34,466.6



AIC, Akaike Information Criterion; BIC, Bayesian Information Criterion

Supplementary files
Supplementary Fig. S1   Flowchart of participant selection process.
Supplementary Fig. S2   Odds ratios for nocturia according to the number of MetS components. Logistic regression analysis was used to examine the relationship between the number of MetS factors and nocturia in the a. whole cohort, b. men, and c. women. The group without MetS components served as the reference. Asterisks indicate statistical significance compared with the reference group.
Supplementary Fig. S3   Sensitivity analysis (Model B): latent class analysis using pharmacological treatment criteria. a. Prevalence of each metabolic condition across four latent classes defined using drug-use criteria only. b. Age-adjusted odds ratios for nocturia (≥ 2 voids/night) relative to the Healthy Female class (Class 4; n = 2,868, 44.7%; reference). c. Detailed class profiles and nocturia odds ratios for all four classes: Healthy Female (Class 4; n = 2,868, 44.7%), Dyslipidemic Female (Class 1; n = 624, 9.7%), Healthy Male (Class 3; n = 1,681, 26.2%), and Multimorbid Male (Class 2; n = 1,238, 19.3%). The Multimorbid Male phenotype retained substantially elevated nocturia odds (OR 2.53, 95% CI 2.19–2.92, P < 0.001) even under these stringent criteria, whereas the Dyslipidemic Female phenotype showed no significant relationship with nocturia (OR 1.06, 95% CI 0.87–1.29, P = 0.548). The Healthy Male phenotype showed elevated baseline nocturia odds (OR 2.30, 95% CI 2.01–2.63, P < 0.001), which may reflect anatomical factors such as benign prostatic hyperplasia.
Supplementary Table S1   Comparison of baseline characteristics between the complete-case and multiply imputed datasets. Standardized mean differences (SMDs) are reported for each variable.
Supplementary Table S2   Multivariable logistic regression analysis of factors associated with nocturia using the complete-case dataset (n = 4,851). Models 1–3 correspond to those described in the primary analysis (Table 2).
Supplementary Table S3   Model fit indices for latent class analysis (Models A and B). Akaike Information Criterion (AIC) and Bayesian Information Criterion (BIC) values for 2- to 5-class solutions are presented.
[image: The image illustrates a flowchart detailing the process of data collection and analysis in a clinical study, including questionnaire distribution, participant demographics, and imputation for missing data.  AI 生成コンテンツは誤りを含む可能性があります。]
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c. Sensitivity analysis: LCA using drug-based criteria

Variable Class 4 (n=2,868,44.7%) Class 1 (n= 624,9.7%)
Mean age, years (SD) 69.8 (6.1) 722 (4)
Men, % 0 0
Central Obesity, % 4.1 11.1
Hypertension, % 20.2 82.1
Hyperglycemia, % 11 22.6
Dyslipidemia, % 183 94.4
Nocturia OR (95% CI)!  Ref(1.00) 1.06 (0.87-1.29)
P — 0.548

b. Age-adjusted Risk of Nocturia
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!Age-adjusted odds ratio for nocturia (>2 voids/night); reference class = class with the fewest metabolic syndrome components.
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man  1,975 (41%)  2,602 (41%)   

woman  2,876 (59%)  3,763 (59%)   
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Underweight  288 (5.9%)  399 (6.3%)   

Normal weight  3,313 (68%)  4,400 (69%)   

Overweight  1,117 (23%)  1,412 (22%)   

Obese  133 (2.7%)  154 (2.4%)   
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Hypertension  2,512 (52%)  3,322 (52%)  0.0081  

With  medication  1,986 (41%)  2,582 (41%)  0.0076  

Hyperglycemia  991 (20%)  1,142 (18%)  0.0283  

With  medication  403 (8.3%)  532 (8.4%)  0.0018  

Metabolic syndrome  738 (15%)  965 (15%)  0.0015  

Nocturia frequency    0.0058  

0  975 (20%)  1,292 (20%)   

1  2,237 (46%)  2,918 (46%)   

2  1,194 (25%)  1,562 (25%)   

3  445 (9.2%)  593 (9.3%)   

Median (Q1, Q3); n (%)  

