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Supplementary Table 1. General characteristics of study participants according to the age group
	Variables
	20~29 yrs
(n=778)
	30~39 yrs
(n=1,065)
	40~49 yrs
(n=984)
	50~59 yrs
(n=740)
	60~64 yrs
(n=249)
	P-value†

	Education level
	<10 yrs
	9
	  1.4%
	17
	  1.5%
	60
	  6.7%
	216
	 28.1%
	105
	 43.5%
	<0.001

	
	≥10 yrs
	769
	 98.6%
	1048
	 98.5%
	924
	 93.3%
	524
	 71.9%
	144
	 56.5%
	

	Household incomes
	Lowest
	204
	 27.6%
	239
	 22.6%
	229
	 25.3%
	166
	 22.6%
	49
	 19.4%
	0.194

	
	Lower-middle
	199
	 26.2%
	275
	 25.3%
	252
	 25.3%
	197
	 28.7%
	64
	 24.5%
	　

	
	Upper-middle
	178
	 21.4%
	274
	 25.6%
	261
	 25.4%
	179
	 24.2%
	62
	 28.3%
	　

	
	Highest
	197
	 24.7%
	277
	 26.5%
	242
	 24.1%
	198
	 24.5%
	74
	 27.9%
	　

	Lifestyle habit
	　

	Current alcohol drinker 
	759
	 97.4%
	1050
	 98.3%
	950
	 96.4%
	708
	 95.0%
	231
	 91.8%
	0.001

	Cigarette smoking
	Never-smoker
	351
	 46.2%
	259
	 25.1%
	195
	 18.9%
	119
	 15.5%
	48
	 18.4%
	<0.001

	
	<5 packs / lifetime
	55
	  7.6%
	41
	  4.0%
	35
	  3.6%
	17
	   2.5%
	13
	  5.3%
	

	
	≥5 packs / lifetime
	372
	 46.1%
	765
	 70.9%
	754
	 77.5%
	604
	 82.0%
	188
	 76.3%
	

	Resistance exercise
	≥1 day / week
	370
	 47.0%
	332
	 32.3%
	355
	 35.9%
	275
	 38.0%
	101
	 42.6%
	<0.001

	
	≥5 days / week
	100
	 12.2%
	61
	  5.9%
	69
	  6.9%
	81
	 12.1%
	38
	 14.7%
	<0.001

	Walking experience
	≥1 day / week
	735
	 94.6%
	913
	 85.6%
	838
	 83.7%
	595
	 80.9%
	212
	 84.4%
	<0.001

	
	walking days / week
	5.11± 0.087b
	3.94± 0.087a
	3.60± 0.093a
	3.69± 0.114ab
	3.83± 0.194ab
	<0.001


Values are represented as the number of counts and percentages for categorical variables and means ± SE for continuous variables. †p-values were obtained from the Chi-square test or one-way analysis of variance with Bonferroni multiple correction. Sharing the same letter indicates no significant difference among the values in the same row.


Supplementary Table 2. Anthropometric and biochemical parameters of study participants according to the age group
	　Variables
	20~29 yrs
(n=778)
	30~39 yrs
(n=1,065)
	40~49 yrs
(n=984)
	50~59 yrs
(n=740)
	60~64 yrs
(n=249)
	P-value†

	
	
	
	
	
	
	
	
	
	
	
	

	Age (yrs)
	24.41
	± 0.110a
	34.49
	±0.098b
	44.34
	±0.099c
	54.23
	±0.109d
	61.87
	±0.102e
	<0.001

	Systolic BP (mmHg)
	114.24
	±0.401a
	116.04
	±0.453b
	117.33
	±0.424b
	120.73
	±0.662c
	121.39
	±1.094c
	<0.001

	Diastolic BP (mmHg)
	74.35
	±0.338a
	78.70
	±0.379b
	80.37
	±0.347c
	81.13
	±0.398c
	77.71
	±0.693b
	<0.001

	Waist circumference (cm)*
	81.64
	±0.371a
	85.39
	±0.331b
	84.32
	±0.288b
	85.21
	±0.341b
	84.75
	±0.569b
	<0.001

	Height (cm)
	174.50
	±0.205d
	174.22
	±0.189d
	171.97
	±0.194c
	169.13
	±0.230b
	166.85
	±0.406a
	<0.001

	Body weight (kg)*
	72.54
	±0.466c
	75.47
	±0.419d
	72.02
	±0.336c
	69.59
	±0.405b
	66.53
	±0.634a
	<0.001

	BMI (kg/m2)*
	23.80
	±0.148a
	24.83
	±0.120c
	24.32
	±0.099b
	24.30
	±0.125b
	23.86
	±0.193ab
	<0.001

	Fasting glucose (mg/dL)*
	89.29
	±0.290a
	95.22
	±0.606b
	98.31
	±0.574c
	101.27
	±0.717d
	102.48
	±1.420d
	<0.001

	Glycated hemoglobin (%)*
	5.32
	±0.013a
	5.52
	±0.019b
	5.61
	±0.018c
	5.74
	±0.025d
	5.83
	±0.047d
	<0.001

	HDL-cholesterol (mg/dL)
	50.38
	±0.411b
	47.82
	±0.355a
	46.80
	±0.380a
	46.72
	±0.423a
	48.19
	±0.762a
	<0.001

	LDL-cholesterol (mg/dL)*
	105.87
	±1.089a
	118.72
	±0.999b
	119.98
	±1.088b
	121.64
	±1.295b
	122.61
	±1.931b
	<0.001

	Triglyceride (mg/dL)*
	117.29
	±2.924a
	163.91
	±4.550c
	171.12
	±4.744c
	179.22
	±6.587d
	139.44
	±6.202b
	<0.001

	AST (IU/L)*
	22.10
	±0.527a
	23.62
	±0.498b
	24.91
	±0.977bc
	24.42
	±0.392c
	25.46
	±0.832c
	<0.001

	ALT (IU/L)*
	27.20
	±1.153a
	29.95
	±0.963c
	28.25
	±1.570bc
	25.73
	±0.724b
	24.74
	±1.458ab
	<0.001

	eGFR (mL/min/1.73m2)
	102.90
	±0.561a
	96.57
	±0.476b
	90.87
	±0.498ab
	89.47
	±0.520a
	87.89
	±1.054a
	<0.001


Values are represented as mean ± SE. *tested after log-transformation; †P-values were obtained using one-way analysis of variance with Bonferroni multiple correction. Sharing the same letter indicates no significant difference among the values in the same row. ALT, aspartate aminotransferase; AST, alanine aminotransferase; BMI, body mass index; BP, blood pressure; eGFR, estimated glomerular filtration rate.


Supplementary Table 3. Proportions of NEAP level, and metabolic syndrome risk factors of study participants according to the age group
	Variables 　
	20~29 yrs
(n=778)
	30~39 yrs
(n=1,065)
	40~49 yrs
(n=984)
	50~59 yrs
(n=740)
	60~64 yrs
(n=249)
	P-value†

	
	
	
	
	
	
	
	
	
	
	
	

	NEAP  levels
	55.60
	±0.827e
	49.67
	±0.58d
	45.01
	±0.724c
	42.22
	±0.819b
	40.38
	±1.456a
	<0.001

	   NEAP Q1
	91
	11.7%
	181
	  16.9%
	287
	  29.2%
	293
	  37.4%
	102
	42.1%
	<0.001

	   NEAP Q2
	160
	21.1%
	288
	  26.1%
	259
	  26.3%
	179
	  24.4%
	68
	  26.0%
	

	   NEAP Q3
	213
	26.9%
	308
	  29.0%
	248
	  25.5%
	143
	  20.0%
	42
	  16.2%
	

	   NEAP Q4
	314
	40.3%
	288
	  27.9%
	190
	  19.0%
	125
	  18.2%
	37
	  15.8%
	

	Blood pressure (130 or 85 mmHg)
	128
	17.0%
	266
	  24.8%
	336
	  33.6%
	289
	  40.0%
	87
	  34.7%
	<0.001

	Fasting glucose (≥100 mg/dL)
	67
	  8.4%
	238
	  22.1%
	325
	  32.5%
	325
	  43.7%
	103
	  44.4%
	<0.001

	Waist circumference (≥90 cm)
	146
	18.3%
	299
	  28.5%
	232
	  24.7%
	197
	  26.0%
	62
	  25.0%
	<0.001

	Triglyceride (≥150mg/dL)
	181
	23.1%
	438
	  40.2%
	416
	  42.4%
	334
	  46.4%
	87
	  36.5%
	<0.001

	HDL cholesterol (<40mg/dL)
	118
	15.2%
	235
	  20.8%
	252
	  25.6%
	209
	  27.5%
	53
	  20.8%
	<0.001

	Mets RF number 0
	417
	54.1%
	348
	  33.6%
	238
	  24.6%
	134
	  18.7%
	56
	  20.0%
	<0.001

	Mets RF number 1-2
	291
	37.0%
	496
	  45.7%
	505
	  50.7%
	384
	  50.5%
	141
	  57.7%
	

	Mets RF number ≥3
	70
	  8.9%
	221
	  20.7%
	241
	  24.7%
	222
	  30.8%
	52
	  22.4%
	


Values are represented as the number of counts and percentages for categorical variables and mean ± SE for continuous variables. † P-values were obtained from the chi-square test or one-way analysis of variance with Bonferroni multiple correction. Sharing the same letter indicates no significant difference among the values in the same row. MetS RF: metabolic syndrome risk factors; NEAP: net endogenous acid production. 



Supplementary Table 4. Nutrients intake information of the study participants according to the age group
	Daily intake
	20~29 yrs
(n=778)
	30~39 yrs
(n=1,065)
	40~49 yrs
(n=984)
	50~59 yrs
(n=740)
	60~64 yrs
(n=249)
	P-value†

	
	
	
	
	
	
	
	
	
	
	
	

	TCI (kcal)*
	2461.10
	±34.343b
	2530.83
	±29.534b
	2519.40
	±30.295b
	2420.93
	±36.663b
	2217.22
	±56.351a
	<0.001

	  Carbohydrate (%)
	58.71
	±0.424a
	60.66
	±0.353b
	64.00
	±0.395c
	66.31
	±0.413d
	68.25
	±1.020d
	<0.001

	  Protein (%)*
	15.72
	±0.198ab
	15.71
	±0.153b
	15.18
	±0.154a
	15.19
	±0.198b
	14.84
	±0.350a
	0.006

	  Fat (%)
	25.57
	±0.349d
	23.63
	±0.294c
	20.82
	±0.316b
	18.50
	±0.322a
	16.91
	±0.809a
	<0.001

	Protein (g)*
	91.87
	±1.81bc
	   91.91
	±1.364c
	87.00
	±1.305bc
	84.75
	±1.725ab
	78.16
	±3.223a
	<0.001

	Fiber (g)*
	6.75
	±0.319a
	7.34
	±0.358ab
	8.61
	±0.382c
	9.27
	±0.621c
	8.32
	±0.590bc
	<0.001

	Calcium (mg)*
	529.53
	±11.466a
	559.08
	±9.722b
	594.47
	±11.601b
	585.17
	±12.607b
	583.67
	±21.118b
	<0.001

	Phosphorus (mg)*
	1271.39
	±21.014a
	1325.70
	±17.731ab
	1339.77
	±17.724b
	1319.77
	±22.748ab
	1269.18
	±42.096 a
	0.010

	Fe (mg)*
	16.98
	±0.458a
	17.93
	±0.368a
	18.44
	±0.358c
	19.69
	±0.552d
	19.10
	±0.788d
	<0.001

	Na (mg)*
	4651.80
	±109.707a
	5198.15
	±96.167b
	5166.84
	±93.377b
	4841.01
	±116.084a
	4327.05
	±159.717a
	<0.001

	K (mg)*
	3057.79
	±53.468a
	3381.30
	±51.242b
	3515.96
	±52.176b
	3632.52
	±69.431c
	3418.59
	±108.602bc
	<0.001

	Vitamin A (mg)*
	780.81
	±38.821a
	870.57
	±43.605b
	847.19
	±27.401b
	850.87
	±46.971b
	923.83
	±72.726b
	0.004

	Retinol (μgRE)*
	173.68
	±13.429b
	186.00
	±26.800b
	145.24
	±12.844a
	128.99
	±14.219a
	89.90
	±9.146a
	<0.001

	Vitamin B1 (mg)*
	2.11
	±0.048
	2.14
	±0.039
	2.11
	±0.035
	2.11
	±0.046
	1.92
	±0.076
	0.112

	Vitamin B2 (mg)*
	1.71
	±0.035bc
	1.77
	±0.034c
	1.69
	±0.032bc
	1.59
	±0.033ab
	1.45
	±0.054a
	<0.001

	Niacin (mg)*
	19.69
	±0.413ab
	20.58
	±0.380b
	19.73
	±0.323a
	19.39
	±0.439ab
	17.64
	±0.770a
	0.001

	Vitamin C (mg)*
	72.49
	±3.093a
	90.18
	±3.922a
	103.13
	±4.256b
	107.51
	±4.366b
	114.76
	±7.007b
	<0.001


Values are represented as mean ± SE. *tested after log-transformation; † P-values are obtained from one-way analysis of variance with Bonferroni multiple correction. Sharing the same letter indicates no significant difference among the values in the same row. TCI: Total calorie intake.



Supplementary Table 5. Food group consumption pattern of the study participants according to the age group
	times /week 
(one portion size)
	20~29 yrs
(n=778)
	30~39 yrs
(n=1,065)
	40~49 yrs
(n=984)
	50~59 yrs
(n=740)
	60~64 yrs
(n=249)
	P-value†

	 Grains total
	22.65
	±0.309b
	22.69
	±0.247b
	22.47
	±0.254b
	22.18
	±0.289ab
	20.78
	±0.561a
	0.023

	   Rice
	16.51
	±0.257a
	17.15
	±0.197a
	17.90
	±0.219b
	18.55
	±0.250b
	17.71
	±0.463ab
	<0.001

	   Noodles
	3.62
	±0.091d
	3.31
	±0.085d
	2.69
	±0.069c
	2.10
	±0.074b
	1.49
	±0.105a
	<0.001

	   Brads
	1.48
	±0.104b
	1.39
	±0.078b
	1.36
	±0.078b
	1.08
	±0.089a
	1.07
	±0.159ab
	0.012

	 Soup/Stew total 
	5.34
	±0.157a
	6.51
	±0.164b
	6.45
	±0.165b
	6.36
	±0.199b
	5.99
	±0.313ab
	<0.001

	   Animal 
	1.76
	±0.065ab
	2.35
	±0.078s
	2.09
	±0.063c
	1.99
	±0.098b
	1.57
	±0.128a
	<0.001

	   Plants
	3.58
	±0.122a
	4.16
	±0.117b
	4.37
	±0.128b
	4.37
	±0.149b
	4.42
	±0.249b
	<0.001

	 Tofu/beans
	1.51
	±0.084a
	1.91
	±0.083b
	2.11
	±0.098b
	2.03
	±0.107b
	2.30
	±0.263b
	<0.001

	 Eggs
	4.17
	±0.178c
	3.63
	±0.133c
	3.13
	±0.105b
	2.69
	±0.117a
	2.56
	±0.207a
	<0.001

	 Red meat
	4.12
	±0.128d
	3.66
	±0.111c
	2.50
	±0.080b
	1.97
	±0.092a
	1.70
	±0.141a
	<0.001

	 Ham
	1.39
	±0.079d
	1.17
	±0.060d
	0.56
	±0.041c
	0.28
	±0.036b
	0.11
	±0.032a
	<0.001

	 Intestine (soondae)
	0.31
	±0.020b
	0.35
	±0.019b
	0.25
	±0.015ab
	0.16
	±0.013a
	0.14
	±0.047a
	<0.001

	 Poultry
	1.54
	±0.052d
	1.28
	±0.042c
	0.94
	±0.036b
	0.68
	±0.034a
	0.53
	±0.055a
	<0.001

	 Fish
	3.47
	±0.165a
	4.57
	±0.19b
	4.90
	±0.227bc
	5.38
	±0.234c
	6.49
	±0.604c
	<0.001

	 Vegetable total
	29.53
	±0.763a
	34.22
	±0.727b
	37.78
	±0.784c
	38.41
	±0.966c
	35.30
	±1.501bc
	<0.001

	   Raw
	5.77
	±0.193a
	6.42
	±0.233ab
	6.56
	±0.196b
	5.97
	±0.207ab
	5.77
	±0.415ab
	0.021

	   Cooked
	4.92
	±0.211a
	5.86
	±0.220b
	6.25
	±0.227bc
	6.71
	±0.265c
	7.33
	±0.504c
	<0.001

	 Korean cabbage
	16.14
	±0.520a
	19.20
	±0.502b
	22.16
	±0.557c
	22.96
	±0.700c
	19.95
	±0.975bc
	<0.001

	 Seaweeds
	2.36
	±0.121a
	3.07
	±0.138b
	3.24
	±0.152b
	3.11
	±0.146b
	3.78
	±0.427b
	<0.001

	 Potato/sweet potato
	1.42
	±0.078ab
	1.30
	±0.061a
	1.44
	±0.063ab
	1.58
	±0.074b
	1.58
	±0.134ab
	0.053

	 Dairy
	6.47
	±0.257c
	5.04
	±0.178b
	3.89
	±0.174a
	3.79
	±0.254a
	3.30
	±0.328a
	<0.001

	 Soymilk
	0.57
	±0.085b
	0.48
	±0.041b
	0.33
	±0.033a
	0.46
	±0.048ab
	0.44
	±0.086ab
	0.011

	 Fruits
	7.43
	±0.282
	6.75
	±0.215
	6.75
	±0.222
	6.89
	±0.239
	7.72
	±0.527
	0.130

	 Coffee 
	5.81
	±0.326a
	10.33
	±0.367cd
	11.19
	±0.346cd
	9.05
	±0.370c
	7.22
	±0.417b
	<0.001

	 Drinks
	4.70
	±0.173e
	3.76
	±0.156d
	2.04
	±0.101c
	1.39
	±0.116b
	0.98
	±0.119a
	<0.001

	 Snacks
	4.40
	±0.183e
	3.69
	±0.141d
	2.23
	±0.090c
	1.60
	±0.100b
	1.09
	±0.137a
	<0.001

	 Nuts
	0.44
	±0.047a
	0.48
	±0.038a
	0.59
	±0.045a
	1.03
	±0.082b
	1.08
	±0.140b
	<0.001

	 Alcohol
	7.86
	±0.410b
	9.71
	±0.436c
	8.90
	±0.441bc
	8.59
	±0.529bc
	6.26
	±0.526a
	<0.001

	 Fast-foods 1
	1.02
	±0.043d
	0.68
	±0.029c
	0.38
	±0.022b
	0.16
	±0.019a
	0.10
	±0.025a
	<0.001

	 Fast-foods 2
	2.07
	±0.068e
	1.46
	±0.047d
	0.87
	±0.031c
	0.45
	±0.026b
	0.23
	±0.030a
	<0.001


Values are represented as mean ± SE. *tested after log-transformation; † P-values are obtained from one-way analysis of variance with Bonferroni multiple correction. Sharing the same letter indicates no significant difference among the values in the same row. Fast-food 1 includes pizza and hamburger; Fast-food 2includes pizza, hamburger, and chicken. 



Supplementary Table 6. Anthropometric and biochemical parameters of the study participants according the NEAP quartile groups
	NEAP (range)　
	Q1(n=954)
(-3.44-34.43)
	Q2(n=954)
(34.43-45.13)
	Q3(n=954)
(45.13-57.21)
	Q4(n=954)
(57.21-290.99)
	P0
	P1
	P2
	P3
	P4

	Age (yrs)
	43.28
	±0.407
	38.80
	±0.404
	37.08
	±0.396
	34.45
	±0.391
	<0.001
	-
	-
	-
	-

	NEAP level
	25.87
	±0.245a 
	39.98
	±0.114b
	50.82
	±0.122c
	73.42
	±0.617d
	<0.001
	<0.001
	<0.001
	<0.001
	<0.001

	Systolic BP (mmHg)
	116.80
	±0.506a
	116.43
	±0.470a
	116.93
	±0.440b
	116.95
	±0.440b
	0.800
	0.035
	0.035
	0.031
	0.031

	Diastolic BP (mmHg)
	78.91
	±0.401
	78.08
	±0.363
	78.47
	±0.358
	77.74
	±0.375
	0.131
	0.535
	0.540
	0.550
	0.554

	Waist circumference (cm)*
	83.97
	±0.342
	83.90
	±0.338
	83.92
	±0.337
	84.30
	±0.320
	0.802
	0.153
	0.153
	0.160
	0.158

	Height (cm)
	171.63
	±0.207
	172.55
	±0.214
	172.88
	±0.217
	173.50
	±0.203
	<0.001
	0.881
	0.873
	0.899
	0.893

	Body weight (kg)*
	71.26
	±0.418
	72.43
	±0.432
	72.73
	±0.404
	73.62
	±0.415
	0.001
	0.474
	0.471
	0.474
	0.472

	BMI (kg/m2)*
	24.16
	±0.122
	24.30
	±0.130
	24.30
	±0.123
	24.42
	±0.124
	0.606
	0.423
	0.422
	0.424
	0.422

	Fasting glucose (mg/dL)*
	97.05
	±0.553
	94.98
	±0.531
	95.13
	±0.595
	95.20
	±0.599
	0.003
	0.128
	0.132
	0.130
	0.134

	Glycated hemoglobin (%)*
	5.58
	±0.018
	5.52
	±0.016
	5.53
	±0.020
	5.49
	±0.020
	0.007
	0.226
	0.239
	0.258
	0.271

	HDL-cholesterol (mg/dL)
	46.93
	±0.373
	47.99
	±0.408
	48.34
	±0.398
	48.96
	±0.385
	<0.001
	0.344
	0.336
	0.292
	0.286

	LDL-cholesterol (mg/dL)*
	119.45
	±1.243
	116.83
	±1.077
	114.66
	±1.082
	113.83
	±1.058
	0.006
	0.973
	0.972
	0.961
	0.960

	Triglyceride (mg/dL)*
	154.44
	±4.470
	151.30
	±4.547
	159.69
	±5.006
	152.63
	±4.332
	0.618
	0.206
	0.232
	0.270
	0.295

	AST (IU/L)*
	23.55
	±0.398
	24.01
	±0.842
	24.12
	±0.790
	23.18
	±0.473
	0.302
	0.840
	0.840
	0.844
	0.844

	ALT (IU/L)*
	27.22
	±0.820
	28.26
	±1.626
	28.63
	±1.309
	27.52
	±0.837
	0.915
	0.989
	0.989
	0.990
	0.989

	eGFR (mL/min/1.73m2)
	92.57
	±0.551
	95.54
	±0.539
	95.91
	±0.525
	97.45
	±0.553
	<0.001
	0.496
	0.492
	0.503
	0.498


Values are represented as mean ± SE. *tested after log-transformation; †p-values were obtained from one-way analysis of variance with Bonferroni multiple correction. Sharing the same letter indicates no significant difference among values in the same row based on P4. P0: unadjusted, P1: adjusted for age, education level, household income, current drinking, current smoking, and total calorie intake; P2: adjusted for age, education level, household income, current drinking, current smoking (5 packages), and total calorie intake; P3: variable used for the adjustment in P1 and resistance exercise; P4: variable used for the adjustment in P2 and resistance exercise; ALT: aspartate aminotransferase; AST: alanine aminotransferase; BMI: body mass index; BP: blood pressure; eGFR: estimated glomerular filtration rate.
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