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eFigure 1. Flow diagram of study population 

eTable 1. MMSE cut-off score of included subjects

	　
	Education duration

	Age
	Illiteracy
	0-3 yr
	4-6yr
	7yr≤

	45-64
	18≤
	23≤
	25≤
	25≤

	65-69
	17≤
	22≤
	23≤
	24≤

	70-74
	16≤
	22≤
	23≤
	24≤

	75-84
	15≤
	20≤
	21≤
	23≤

	85-90
	12≤
	18≤
	20≤
	26≤


MMSE: Mini-Mental Status Exam

MMSE cut-off score refers to the score of 16th percentile according to the age and educational levels.
eTable 2. Comparison of included subjects with excluded subjects a 

	　　
	Men
	　
	Women

	　
	Included
(N=555)
	Excluded

(N=80)
	p
	　
	Included

(N=556)
	Excluded

(N=53)
	p

	Age, years
	64.8±7.0
	64.5±8.1
	0.250
	
	62.1±7.3
	65.7±6.4
	0.172

	Education, n (%)
	
	
	0.751
	
	
	
	0.939

	<High school
	77(13.9)
	9(11.3)
	
	
	186(33.5)
	19(35.8)
	

	High school
	125(22.5)
	17(21.3)
	
	
	154(27.7)
	14(26.4)
	

	≥College
	353(63.6)
	54(67.5)
	
	
	216(38.8)
	20(37.7)
	

	Systolic blood pressure, mmHg
	122.7±16.9
	121.8±13.7
	0.029*
	
	123.6±18.6
	124.3±17.7
	0.246

	Diastolic blood pressure, mmHg
	75.2±10.3
	76.1±10.6
	0.825
	
	73.2±10.8
	71.3±9.8
	0.389

	Fasting blood sugar, mg/dl
	100.8±19.6
	100.1±18.3
	0.791
	
	95.8±16.3
	98.9±26.0
	0.170

	Total cholesterol, mg/dl
	184.3±32.7
	183.5±36.1
	0.085
	
	204.8±35.7
	192.2±34.5
	0.818

	Past history, n (%)
	
	
	
	
	
	
	

	Hypertension
	253(45.6)
	34(42.5)
	0.209
	
	203(36.5)
	22(41.5)
	0.228

	Diabetes
	99(17.8)
	12(15.0)
	0.198
	
	58(10.4)
	6(11.3)
	0.690

	Hyperlipidemia
	110(19.8)
	6(7.5)
	0.001>*
	
	95(17.1)
	5(9.4)
	0.002*

	Cardiac disease
	34(6.1)
	3(3.8)
	0.084
	
	19(3.4)
	1(1.9)
	0.226

	Stroke
	17(3.1)
	4(5.0)
	0.075
	
	17(3.1)
	0(0)
	0.008*

	Smoking, n (%)
	
	
	0.173
	
	
	
	0.276

	Non-Smoker
	164(29.5)
	26(32.5)
	
	
	536(96.4)
	51(96.2)
	

	Ex-Smoker
	292(52.6)
	34(42.5)
	
	
	18(3.2)
	1(1.9)
	

	Smoker
	99(17.8)
	20(25.0)
	
	
	2(0.4)
	1(1.9)
	

	Drinking, n (%)
	
	
	0.001>*
	
	
	
	0.001

	No
	169(30.5)
	46(57.5)
	
	
	447(80.4)
	52(98.1)
	

	Yes
	386(69.5)
	34(42.5)
	
	
	109(19.6)
	1(1.9)
	


a Values are means ±​ standard deviations or number (percentage). * p < 0.05

	eTable 3. Characteristics of study participants (Men)a according to BMI group
　
	Underweight

(N=9)
	Normal

(N=148)
	Overweight

(N=185)
	Mild obesity

(N=149)
	Moderate to severe obesity

(N=64)

	Age, years
	69.1±5.0
	65.6±7.0
	64.5±7.2
	64.4±7.3
	64.1±5.8

	Education, n (%)
	
	
	
	
	

	<High school
	2(22.2)
	19(12.8)
	26(14.1)
	22(14.8)
	8(12.5)

	High school
	5(55.6)
	34(23.0)
	37(20.0)
	27(18.1)
	22(34.4)

	≥College
	2(22.2)
	95(64.2)
	122(65.9)
	100(67.1)
	34(53.1)

	Systolic blood pressure, mmHg
	125.9±28.2
	121.6±16.2
	123.2±17.9
	121.7±15.9
	125.5±15.8

	Diastolic blood pressure, mmHg
	69.4±11.3
	74.5±10.0
	75.9±10.9
	75.3±9.7
	75.4±10.2

	Fasting blood sugar, mg/dl
	88.6±11.2
	97.7±17.9
	99.3±18.7
	102.8±18.6
	109.4±25.6

	Total cholesterol, mg/dl
	188.3±24.6
	186.0±33.6
	189.8±32.9
	176.9±31.9
	180.9±29.8

	Past history, n (%)
	
	
	
	
	

	Hypertension
	2(22.2)
	52(35.1)
	75(40.5)
	75(50.3)
	49(76.6)

	Diabetes
	1(11.1)
	26(17.6)
	28(15.1)
	28(18.8)
	16(25.0)

	Hyperlipidemia
	0(0)
	28(18.9)
	39(21.1)
	28(18.8)
	15(23.4)

	Cardiac disease
	0(0)
	13(8.8)
	7(3.8)
	9(6.0)
	5(7.8)

	Stroke
	0(0)
	5(3.4)
	5(2.7)
	3(2.0)
	4(6.3)

	Smoking, n (%)
	
	
	
	
	

	Non-Smoker
	4(44.4)
	50(33.8)
	47(25.4)
	44(29.5)
	19(29.7)

	Ex-Smoker
	3(33.3)
	73(49.3)
	105(56.8)
	76(51.0)
	35(54.7)

	Smoker
	2(22.2)
	25(16.9)
	33(17.8)
	29(19.5)
	10(15.6)

	Drinking, n (%)
	
	
	
	
	

	No
	6(66.7)
	52(35.1)
	57(30.8)
	39(26.2)
	15(23.4)

	Yes
	3(33.3)
	96(64.9)
	128(69.2)
	110(73.8)
	49(76.6)

	ICV, cm3 
	1368.1±138.9
	1459.3±104.2
	1456.2±103.3
	1458.5±84.6
	1451.6±87.4


a Values are means ±​ standard deviations or number (percentage).

b BMI categories were: Underweight, < 18.5 kg/m2; normal weight, 18.5 – 22.9 kg/m2; overweight, 23.0 – 24.9 kg/m2; mild obesity, 25.0 – 27.4 kg/m2; moderate to severe obesity, ≥ 27.5 kg/m2.

eTable 4. Characteristics of Study Participants (Women)a according to BMI group
	　
	Underweight

(N=9)
	Normal

(N=258)
	Overweight

(N=128)
	Mild obesity

(N=111)
	Moderate to severe obesity

(N=50)

	Age, years
	63.9±8.0
	60.9±7.2
	62.4±7.2
	64.3±7.2
	62.8±6.9

	Education, n (%)
	
	
	
	
	

	<High school
	1(11.1)
	63(24.4)
	50(39.1)
	49(44.1)
	23(46.0)

	High school
	3(33.3)
	77(29.8)
	34(26.6)
	29(26.1)
	11(22.0)

	≥College
	5(55.6)
	118(45.7)
	44(34.4)
	33(29.7)
	16(32.0)

	Systolic blood pressure, mmHg
	121.0±13.0
	121.3±19.4
	122.6±17.1
	128.9±18.7
	126.4±16.3

	Diastolic blood pressure, mmHg
	68.3±10.5
	72.8±11.2
	72.5±10.1
	74.2±9.4
	75.3±13.1

	Fasting blood sugar, mg/dl
	86.1±8.0
	93.8±15.1
	94.1±12.0
	98.8±16.8
	105.2±25.5

	Total cholesterol, mg/dl
	186.9±46.9
	207.2±37.9
	203.0±29.8
	201.5±35.5
	207.9±35.2

	Past history, n (%)
	
	
	
	
	

	Hypertension
	1(11.1)
	68(26.4)
	49(38.3)
	61(55.0)
	24(48.0)

	Diabetes
	0(0)
	22(8.5)
	5(3.9)
	20(18.0)
	11(22.0)

	Hyperlipidemia
	1(11.1)
	37(14.3)
	20(15.6)
	22(19.8)
	15(30.0)

	Cardiac disease
	1(11.1)
	6(2.3)
	3(2.3)
	6(5.4)
	3(6.0)

	Stroke
	0(0)
	8(3.1)
	3(2.3)
	6(5.4)
	0(0)

	Smoking, n (%)
	
	
	
	
	

	Non-Smoker
	9(100)
	250(96.9)
	127(99.2)
	101(91.0)
	49(98.0)

	Ex-Smoker
	0(0)
	7(2.7)
	1(0.8)
	9(8.1)
	1(2.0)

	Smoker
	0(0)
	1(0.4)
	0(0)
	1(0.9)
	0(0)

	Drinking, n (%)
	
	
	
	
	

	No
	9(100)
	210(81.4)
	94(73.4)
	92(82.9)
	42(84.0)

	Yes
	0(0)
	48(18.6)
	34(26.6)
	19(17.1)
	8(16.0)

	ICV, cm3 
	1263.6±51.6
	1301.7±84.3
	1303.5±89.3
	1284.2±90.2
	1311.5±75.9


a Values are means ±​ standard deviations or number (percentage).

b BMI categories were: Underweight, < 18.5 kg/m2; normal weight, 18.5 – 22.9 kg/m2; overweight, 23.0 – 24.9 kg/m2; mild obesity, 25.0 – 27.4 kg/m2; moderate to severe obesity, ≥ 27.5 kg/m2
eTable 5. Total and lobar mean cortical thickness according to BMI group
	Cortical thickness, mm
	Underweight
	Normal weight
	Overweight
	Mild obesity
	Moderate to severe obesity
	P-valuea

	Male
	
	
	
	
	
	

	
Overall
	2.9178 ± 0.1749
	3.0277 ± 0.1187
	3.0628 ± 0.1038
	3.0706 ± 0.0998
	3.0384 ± 0.1342
	<.001

	
Frontal
	2.9469 ± 0.2068
	3.0682 ± 0.1187
	3.1035 ± 0.1159
	3.1108 ± 0.1065
	3.0775 ± 0.1473
	<.001

	
Temporal
	2.9886 ± 0.2329
	3.1702 ± 0.1821
	3.2103 ± 0.1758
	3.2111 ± 0.1646
	3.1895 ± 0.1979
	.002

	
Parietal
	2.8340 ± 0.2268
	2.8952 ± 0.1694
	2.9253 ± 0.1481
	2.9383 ± 0.1542
	2.9067 ± 0.1539
	.07

	
Occipital
	2.5999 ± 0.1220
	2.6954 ± 0.1390
	2.7259 ± 0.1243
	2.7293 ± 0.1197
	2.7104 ± 0.1305
	.008

	Female
	
	
	
	
	
	

	
Overall
	3.0140 ± 0.0967
	3.0761 ± 0.0987
	3.0667 ± 0.1064
	3.0285 ± 0.1239
	3.0660 ± 0.1211
	.002

	
Frontal
	3.0676 ± 0.0683
	3.1240 ± 0.1035
	3.1147 ± 0.1113
	3.0758 ± 0.1314
	3.1084 ± 0.1222
	.004

	
Temporal
	3.1496 ± 0.1301
	3.2206 ± 0.1694
	3.2066 ± 0.1793
	3.1876 ± 0.1708
	3.1802 ± 0.2094
	.29

	
Parietal
	2.8841 ± 0.1597
	2.9537 ± 0.1338
	2.9484 ± 0.1341
	2.9013 ± 0.1436
	2.9713 ± 0.1516
	.004

	
Occipital
	2.6206 ± 0.0955
	2.7146 ± 0.1193
	2.7094 ± 0.1237
	2.6747 ± 0.1407
	2.7200 ± 0.1273
	.01


a The P-value for differences in cortical thickness across BMI categories was calculated using analysis of variance. 

