Supplementary Table 1 Basic characteristics between constipated and non-constipated participants.
	
	Overall 
(n= 18318)
	Exclude
 (n= 7504)
	Include
 (n=10814)
	P value

	Age (years)
	47.63 (19.29)
	42.78 (21.35)
	50.97 (16.95)
	<0.001

	Sex (Male %)
	8918 (48.7)
	3315 (44.3)
	5603 (51.7)
	<0.001

	BMI (kg/m2)
	28.79 (6.79)
	28.38 (7.20)
	29.04 (6.52)
	<0.001

	Race (%)
	
	
	
	<0.001

	   Black
	3836 (20.9)
	1772 (23.7)
	2064 (19.0)
	

	   Other
	5913 (32.3)
	2777 (37.1)
	3136 (28.9)
	

	   White
	8569 (46.8)
	2931 (39.2)
	5638 (52.0)
	

	Poverty income ratio 
	2.49 (1.61)
	2.20 (1.57)
	2.65 (1.62)
	<0.001

	Education (%)
	
	
	
	<0.001

	   Less Than High School 
	5103 (27.9)
	2142 (28.8)
	2961 (27.3)
	

	   More Than High School
	8339 (45.6)
	3052 (41.0)
	5287 (48.8)
	

	   High School
	4843 (26.5)
	2253 (30.3)
	2590 (23.9)
	

	Total bilirubin (mg/dL)  
	0.75 (0.32)
	0.73 (0.32)
	0.76 (0.32)
	<0.001

	Uric acid (mg/dL)
	5.43 (1.45)
	5.27 (1.49)
	5.52 (1.43)
	<0.001

	BUN (mg/dL)
	13.01 (5.98)
	12.35 (6.39)
	13.35 (5.73)
	<0.001

	Creatinine (mg/dL)
	0.90 (0.42)
	0.88 (0.51)
	0.92 (0.37)
	<0.001

	Smoke (%)
	
	
	
	<0.001

	   Former
	4261 (24.9)
	1356 (21.6)
	2905 (26.8)
	

	   Never
	9104 (53.2)
	3577 (56.9)
	5527 (51.0)
	

	   Current
	3755 (21.9)
	1349 (21.5)
	2406 (22.2)
	

	Alcohol drink (%)
	
	
	
	<0.001

	   Former
	3022 (20.3)
	811 (20.0)
	2211 (20.4)
	

	   Heavy
	3099 (20.8)
	951 (23.5)
	2148 (19.8)
	

	   Mild
	4553 (30.6)
	1022 (25.2)
	3531 (32.6)
	

	   Moderate
	2145 (14.4)
	564 (13.9)
	1581 (14.6)
	

	   Never
	2070 (13.9)
	703 (17.4)
	1367 (12.6)
	

	Marital status
	
	
	
	<0.001

	    Married
	10345 (58.4)
	3523 (51.3)
	6822 (62.9)
	

	    Never married
	3394 (19.2)
	1914 (27.9)
	1480 (13.7)
	

	    Separated
	3962 (22.4)
	1426 (20.8)
	2536 (23.4)
	

	FTU
	7.49 (4.69)
	8.26 (4.58)
	7.21 (4.70)
	<0.001

	    ≤3
	3937 (26.8)
	850 (22.1)
	3087 (28.5)
	

	    3-9
	3323 (22.6)
	708 (18.4)
	2615 (24.1)
	

	    10-12
	7421 (50.5)
	2285 (59.5)
	5136 (47.4)
	

	CVD (%)
	1996 (11.7)
	804 (12.8)
	1192 (11.0)
	0.001

	PHQ-9 score
	3.16 (4.19)
	3.44 (4.32)
	3.03 (4.12)
	<0.001

	Depression (%)
	1355 (8.6)
	471 (9.4)
	884 (8.2)
	0.009

	Hyperlipidemia (%)
	12044 (68.1)
	3950 (57.7)
	8094 (74.7)
	<0.001

	Diabetes Mellitus (%)
	2969 (16.7)
	1035 (14.8)
	1934 (17.8)
	<0.001


Abbreviation: body mass index (BMI), blood urea nitrogen (BUN), cardiovascular disease (CVD), functional tooth units (FTU), Patient Health Questionnaire-9 (PHQ9). 

Supplementary Table 2 Model diagnostics for table 2.
	
	
	McFadden_R2
	AIC

	FTU
	Model 0
	0.002
	4622.542

	
	Model 1
	0.059
	4386.899

	
	Model 2
	0.072
	4343.027

	PHQ-9 score
	Model 0
	0.010
	4583.733

	
	Model 1
	0.061
	4374.259

	
	Model 2
	0.076
	4322.687

	Joint variable
	Model 0
	0.010
	4591.970

	
	Model 1
	0.064
	4369.676

	
	Model 2
	0.078
	4323.557



Supplementary Table 3 Variance Inflation Factor test of model 2 in multivariable-adjusted logistic regression analysis.
	
	GVIF

	[bookmark: _Hlk201042467]PHQ-9 score
	1.126533924

	FTU
	1.893300059

	age
	2.294889764

	sex
	1.447375968

	Poverty income ratio
	1.434101177

	Education
	1.41110562

	smoke
	1.491921934

	BMI
	1.282449418

	Alcohol drink
	1.524218324

	Diabetes Mellitus
	1.248226117

	Race
	1.344989153

	Marital status
	1.403154089

	Creatinine
	1.176553724

	Total bilirubin
	1.126521118

	Uric acid
	1.4671522

	Hyperlipidemia
	1.160591953



Supplementary Table 4 Box-Tidwell test of model 2 in multivariable-adjusted logistic regression analysis.
	
	Estimate
	Std. Error
	z value
	Pr(>|z|)

	age
	0.017128219
	0.014497106
	1.181492238
	0.237407235

	BMI
	0.014692442
	0.034254794
	0.428916379
	0.66798408

	Poverty income ratio
	0.030167644
	0.087171941
	0.346070578
	0.729289674

	Total bilirubin
	0.365217389
	0.325900586
	1.120640479
	0.262440928

	Uric acid
	0.058601949
	0.148894093
	0.393581426
	0.693890097

	Creatinine
	-0.037375014
	0.203830815
	-0.183362923
	0.854513266

	FTU
	-0.046219792
	0.045285132
	-1.020639444
	0.307425294

	PHQ-9 score
	-0.021443509
	0.02077803
	-1.032028009
	0.302058997



Supplementary Table 5. Adjustment after FDR correction using the BH method.
	Variable
	P value
	P value after adjustment

	FTU
	0.001
	0.003125

	PHQ-9 score
	0.0001
	0.000416667

	age
	0.0001
	A0.000416667

	sex
	0.0001
	0.000416667

	Poverty income ratio
	0.003
	0.008333333

	Education
	0.1
	0.178571429

	smoke
	0.2
	0.3125

	BMI
	0.09
	0.173076923

	Alcohol drink
	0.35
	0.460526316

	Diabetes Mellitus
	0.0001
	0.000416667

	Race
	0.2
	0.3125

	Creatinine
	0.59
	0.670454545

	Total bilirubin
	0.06
	0.125

	Uric acid
	0.91
	0.91

	Marital status
	0.39
	0.4875

	Hyperlipidemia
	0.28
	0.411764706



