SUPPLEMENTARY INFORMATION
Collection of other data
Data on age, sex, years of schooling, smoking status, and oral health behaviors, including dental visits, toothbrushing frequency (≥2 times/day or <2 times/day), and interdental cleaning device use (yes or no), were obtained via the questionnaire. Smoking status was dichotomized as current/past smokers or never smokers. Individuals who visited dentists at least once a year to receive a routine examination and cleaning were defined as those who had regular dental check-ups. Weight (kg) and height (cm) were recorded during the anthropometric measurements, and body mass index (BMI) was calculated. Overweight was defined as a BMI ≥25 kg/m2. Physicians’ diagnosis and medication use related to diabetes mellitus (DM) were confirmed by a trained nurse during the medical interview. Serum glycated hemoglobin A1c (HbA1c) levels were determined by using fasting blood samples. Subsequently, DM was defined according to the physicians’ diagnosis and/or the use of insulin or other glucose-lowering drugs and/or HbA1c ≥6.5%.

2018 European Federation of Periodontology/American Academy of Periodontology (EFP/AAP) case definitions
According to the 2018 European Federation of Periodontology/American Academy of Periodontology (EFP/AAP) case definitions (Tonetti, Greenwell, & Kornman, 2018), a participant presenting with interdental CAL at ≥2 nonadjacent teeth or buccal/oral CAL ≥3 mm with PPD >3 mm at ≥2 teeth was defined as having a case of periodontitis. Periodontitis stage was then defined. Stage III/IV periodontitis was defined as the presence of interdental CAL at the site of greatest loss of ≥5 mm. Data on radiographic bone loss or tooth loss due to periodontitis were not obtained and therefore were not considered.

Serum 25(OH)D categorization
According to the guidelines for determining vitamin D insufficiency/deficiency provided by the Japan Endocrine Society, the Japanese Society for Bone Metabolism, and the research group of the Ministry of Health, Labour and Welfare (2017), serum 25(OH)D was grouped into 3 categories: normal (≥30 ng/ml), insufficiency (20 to <30 ng/mL), and deficiency (<20 ng/mL).
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Table S1. Associations of serum 25(OH)D and Stage III/IV periodontitis (2018 EFP/AAP case definition) (n=467)
	　
	　
	Logistic regression analysis

	　
	　
	Outcome=Stage III/IV periodontitis (2018 EFP/AAP case definition)

	　
	　
	Model 1*
	　
	Model 2*

	　
	　
	OR
	95% CI
	p value
	
	OR
	95% CI
	p value

	Variables
	
	
	
	
	　
	
	
	
	
	
	　

	Quartiles of serum 25(OH)D (ng/mL)
	　
	　
	　
	　
	　
	
	　
	　
	　
	　
	　

	Q4
	24.0–45.0
	(reference)
	　
	　
	　
	
	(reference)
	　
	　
	　

	Q3
	19.4–23.9
	1.26
	0.71
	to
	2.22
	0.43
	
	1.26
	0.71
	to
	2.23
	0.43

	Q2
	15.8–19.3
	1.40
	0.79
	to
	2.47
	0.25
	
	1.42
	0.80
	to
	2.52
	0.23

	Q1
	6.2–15.7
	1.99
	1.10
	to
	3.58
	0.02
	　
	2.01
	1.11
	to
	3.63
	0.02


*Model 1 included variables having a significant association with the outcome in univariable tests as covariates (i.e., adjusted for regular dental check-ups, interdental cleaning device use, age, sex, smoking status, overweight, and diabetes mellitus). Model 2 was a fully adjusted model (i.e., adjusted for regular dental check-ups, toothbrushing frequency, interdental cleaning device use, age, sex, education level, smoking status, overweight, and diabetes mellitus).
25(OH)D, 25-hydroxyvitamin D; AAP, American Academy of Periodontology; CI, confidence interval; EFP, European Federation of Periodontology; OR, odds ratio

Table S2. Associations of serum 25(OH)D and PISA (n=467)
	　
	　
	Linear regression analysis

	　
	　
	Outcome=PISA

	　
	　
	Model 1*
	　
	Model 2*

	　
	　
	Coefficient
	95% CI
	p value
	
	Coefficient
	95% CI
	p value

	Variables
	　
	
	
	
	
	　
	
	
	
	
	
	　

	Serum 25(OH)D (ng/mL)
	　
	　
	　
	　
	　
	
	　
	　
	　
	　
	　

	Normal
	≥ 30 ng/ml
	(reference)
	　
	　
	　
	
	(reference)
	　
	　
	　

	Insufficiency
	20 to <30 ng/mL
	-6.0
	-61.3
	to
	49.2
	0.83
	
	-7.9
	-63.3
	to
	47.6
	0.78

	Deficiency
	<20 ng/mL
	20.3
	-34.6
	to
	75.1
	0.47
	
	18.7
	-36.3
	to
	73.7
	0.50


*Model 1 included variables having a significant association with the outcome in univariable tests as covariates (i.e., adjusted for regular dental check-ups, toothbrushing frequency, interdental cleaning device use, sex, overweight, and diabetes mellitus). Model 2 was a fully adjusted model (i.e., adjusted for regular dental check-ups, toothbrushing frequency, interdental cleaning device use, age, sex, education level, smoking status, overweight, and diabetes mellitus).
25(OH)D, 25-hydroxyvitamin D; CI, confidence interval; PISA, periodontal inflamed surface area


Figure S1. Restricted cubic spline based on a multivariable-adjusted logistic regression model of the association between serum 25(OH)D and stage III/IV periodontitis (2018 EFP/AAP case definition). The reference value is the median serum 25(OH)D level in the 4th quartile (27.6 ng/ml). The black solid line indicates the estimated odds ratios for Stage III/IV periodontitis, and the dotted lines indicate the 95% confidence intervals. The red solid line is the reference line.

