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	Appendix table 1. Complex sampling design and weights of KNANES IV (2008-2009)
	Sampling design
The sampling frame was developed based on the 2005 census of Korea. Household units were selected by a multistage stratified cluster sampling design. Of the 29 total strata 200 primary sampling units (PSU), consisting of urban/rural regions, were selected. Subsequently, within each PSU secondary sampling units (SSU) were selected by type of housing. For each SSU, 20 to 23 household units (4,600 households per year) were selected by systematic sampling. Subjects of KNHANES IV were aged  1 year Koreans, with 9,744 individuals in 2008 and 10,533 in 2009 participating in the health interview or health examination or nutrition surveys. Response rates were 77.8% in 2008 and 82.8% in 2009.

Sampling weights
The sampling weights were computed using sample selection rates, adjusted for survey nonresponse. Poststratification adjustments were further applied so that the weights would be representative of the total population figures.

Variables used to account for multistage cluster sampling
strata: kstrata
cluster: psu
weight: wt0809

Sampling weight calculation syntax (for SPSS 19.0): example for body composition data
IF (year = 2008) wt0809 = wt_ex1nt  108 / 307.
IF (year = 2009) wt0809 = wt_tot  199 / 307.
EXECUTE.

Sampling units: 108 (2008) and 199 (2009) 
wt_ex1nt: weights for the 2nd half year health examination (health interview) and nutrition surveys
wt_tot: weights for health interview, health examination, and nutrition surveys





Ministry of Health and Welfare, Korea Centers for Disease Control and Prevention. User guidelines for raw data of the Fourth Korea National Health and Nutrition Examination Survey (2007-2009). Available at https://knhanes.cdc.go.kr/knhanes/index.do 
Further reading: Kim Y, Park S, Kim, NS, Lee BK. Inappropriate survey design analysis of the Korean National Health and Nutrition Examination Survey may produce biased results. J Prev Med Public Health 2013; 46: 96-104.

	Appendix table 2. Food used in the analysis

	Food groups 
	Food items

	Cereals
	Rice, multigrain, instant noodles (ramen), noodles, bread, rice cakes, sweet baked goods

	Legumes/potatoes and starches
	Tofu, legumes, soy milk/potato, sweet potato

	Meats/eggs
	Beef, chicken, pork, ham, bacon, and sausage/eggs

	Fish
	Mackerel, tuna, croaker, pollack, anchovy, fish cakes, squid, clams, pickled fish

	Vegetables
	Chinese cabbage, radish, dried radish leaves, bean sprout, spinach, cucumber, hot pepper, carrots, pumpkin, cabbage, tomato, mushrooms

	Seaweeds
	Sea mustard, dried laver

	Fruits
	Mandarin, persimmon and dried persimmon, pears, watermelon, oriental melon, strawberries, grapes, peaches, apples, banana, orange

	Milk and milk products
	Milk, yogurt, ice cream

	Beverages
	Soft drinks, coffee, green tea





	Appendix table 3. Characteristics of study subjects
	
	

	　
	Men 
(n=823)
	Women 
(n=1089)
	　
	Men 
(n=823)
	Women 
(n=1089)

	Age (year)
	
	
	Physical activity
	
	

	65-74
	71.1
	64.6
	Sedentary
	57.2
	63.8

	≥ 75
	28.9
	35.4
	Low level
	8.2
	10.0

	
	
	
	Recommended level†
	34.6
	26.1

	Education level
	
	
	Supplementary nutrient intake 
	

	≤ Elementary school
	50.8
	86.3
	Yes
	15.2
	21.8

	> Elementary school
	49.2
	13.7
	No
	84.8
	78.2

	Number of chronic conditions
	
	Age at menarche (year)
	
	

	0
	32.2
	20.9
	< 14
	NR
	6.6

	1
	34.4
	32.4
	14-16
	NR
	50.2

	2
	23.7
	25.6
	≥ 17
	NR
	43.3

	≥ 3
	9.8
	21.1
	
	
	

	Body mass index (kg/m2)
	
	
	Oral contraceptive use
	NR
	19.5

	< 25.0
	76.9
	60.7
	Hormone use
	NR
	6.7

	≥ 25.0
	23.1
	39.3
	
	
	

	Smoking
	
	Food group consumption (times/day)
	

	Nonsmoker
	15.7
	87.8
	Vegetables
	4.5 
(3.5-5.5)
	4.0 
(3.0-5.2)

	Past smoker
	57.8
	6.2
	Fruits
	0.7 
(0.3-1.2)
	0.6 
(0.3-1.2)

	Current smoker
	26.5
	6.0
	Vegetables and fruits
	5.2 
(4.1-6.6)
	4.7 
(3.4-6.2)

	Alcohol drinking
	
	
	
	
	

	Nondrinker
	32.8
	67.9
	
	
	

	Moderate drinker
	26.2
	25.7
	
	
	

	Heavy drinker*
	41.0
	6.4
	

	NR, not relevant.
Values are percentage, median and interquartile range.
*> 7 drinks/week or > 3 drinks/day [19].
†≥ 150 minutes/week of moderate-intensity and/or ≥ 75 minutes/week of vigorous-intensity aerobic physical activity [20].





	Appendix table 4. Characteristics according to quintiles (Q) of vegetables and fruits consumption

	　
	Men (n=823)
	　
	Women (n=1089)

	　
	Q1
	Q3
	Q5
	P value*
	　
	Q1
	Q3
	Q5
	P value*

	Age (≥ 75 years)
	38.2
	30.5
	22.7
	0.088
	
	46.7
	30.7
	30.5
	0.001

	> Elementary school
	36.8
	46.7
	56.0
	<0.001
	
	7.5
	11.1
	25.4
	<0.001

	Number of chronic conditions (≥ 3)
	6.8
	11.6
	7.3
	0.415
	
	21.6
	20.4
	19.8
	0.793

	Body mass index (kg/m2) (≥ 25.0)
	21.4
	26.1
	23.0
	0.296
	
	40.1
	35.5
	41.8
	0.491

	Current smoker
	30.2
	20.0
	21.3
	0.170
	
	6.7
	4.2
	5.4
	0.036

	Heavy drinker†
	39.6 
	39.3
	36.3
	0.391
	
	7.9 
	5.7
	7.9
	0.541

	Recommended level‡
	26.6
	43.1
	31.9
	0.012
	
	28.9
	22.3
	29.0
	0.451

	Supplementary nutrient intake (yes)
	13.3
	17.8
	16.0
	0.025
	
	19.1
	19.6
	27.9
	0.303

	Age at menarche (≥ 17 years)
	
	
	
	NR
	
	44.5
	47.0
	35.8
	<0.001

	Oral contraceptive use (yes)
	
	
	
	NR
	
	14.4
	19.2
	23.4
	<0.001

	Hormone use (yes)
	
	
	
	NR
	
	5.2
	4.6
	14.7
	<0.001

	Highest quintiles of food group consumption
	
	
	
	
	
	
	
	

	Cereals
	12.9
	19.6
	29.9
	0.017
	
	8.6
	19.2
	34.7
	<0.001

	Legumes/potatoes and starches
	10.8
	22.0
	34.6
	<0.001
	
	7.0
	17.0
	43.4
	<0.001

	Meats/eggs
	16.2
	21.4
	36.5
	<0.001
	
	7.0
	19.6
	42.9
	<0.001

	Fish
	6.9
	14.6
	40.7
	<0.001
	
	6.9
	14.5
	45.7
	<0.001

	Seaweeds
	5.6
	13.8
	37.4
	<0.001
	
	4.6
	14.5
	43.7
	<0.001

	Milk and milk products
	15.5
	19.1
	30.5
	0.014
	
	16.1
	16.9
	34.2
	<0.001

	Beverages
	15.9
	17.5
	28.3
	0.031
	　
	15.1
	20.9
	27.4
	0.130

	NR, not relevant.
Values are percentage. 
*P value from chi-square test.
†> 7 drinks/week or > 3 drinks/day [19].
‡≥ 150 minutes/week of moderate-intensity and/or ≥ 75 minutes/week of vigorous-intensity aerobic physical activity [20].
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