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Dietary Intakes and Food Sources of Total Sugars from Korean National Health and
Nutrition Examination Survey 2001-2002
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Department of Food and Nutrition, Ansan College, Ansan 426-701, Korea

ABSTRACT

This study aimed to assess the total sugar intake for Korean and to identify major food sources contributing to those food
components. Korean adults aged over 20 years old from the Korean National Health and Nutrition Examination Survey
(KNHANES) 2001 and 2002 were selected. The data were analyzed to obtain nationally and seasonally representative in-
formation on the health and nutritional status of the Korean. Forty food groups were used in identifying food sources of
total sugar and energy intake. Total sugar contents of foods in the KNHANES data sets were estimated by food code
matching technique with Release 18 of the USDA National Nutrient Database for Standard Reference. Sample weighted
means, standard errors, and population percentages were calculated using SAS and SUDAAN. The mean total sugar intake
of the Korean was 60.3 g in 2001, 40.9 g in spring 2002, 45.7 g in summer 2002, and 52.1 g in fall 2002, which were 30 —
44% of intake of US people. Fresh fruit was identified as the most significant food source for total sugar intake in Korean
population in all age groups and all seasons. The next major food sources following fresh fruits were candy/jelly/syrup/
honey, coffee/coffee caream, vegetables, Kimchi, soft drinks, milk, fruit juice, cookie/cracker/cake, and vegetable juice/
grain juice, which showed similar results through the seasons. While carbonated soft drink was the most significant food
sources for total sugar or added sugar intakes for US people. The total sugar intakes were significantly higher in women,
higher educational level, and residing in metropolitan area. As intake of total sugar increased, intakes of protein, fiber,
calcium, phosphorus, iron, Vit A, B1, B2, C, niacin showed significantly increased, while high intakes of added sugars
showed low intakes of some micronutrients in the US people. Percentages of people who consumed nutrients below EAR
were less in higher total sugar intake group than in lower intake group. From these results, we can conclude that the food
consumption habits including the total sugar intake of Korean people seems relatively good so far. More reliable database
of total sugar and added sugar composition tables in public domain should be established in the future, and also more
researches about total sugar and added sugar for Koreans should be continued. (Korean J Nutr 2007; 40 (Suppl): 9~21)

KEY WORDS : total sugar, food source, Korean national health and nutrition examination survey (KNHANES).
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Table 1. Total sugar, carbohydrate, and energy intakes, Korean NHANES 2001

Total sugar (g)  Carbohydrate (g)

Energy (KcaD

Total sugar %Energy from %Energy from

Gender/age N Mean SE Mean SE Mean  SE Corbohygrote % totclgs)t/Jgor ccrbogzdrqfe
Al 1-99 9959 603 1.1 3152 27 19769 177 19.1 12.2 638
All 1-19 2981 56.0 1.1 275.9 3.9 1786.5 26.6 20.3 12.5 61.8
All 20+ 6978 621 1.3 331.4 3.0 20553 198 18.7 12.1 64.5
All1-5 740 541 1.4 199.9 46 12973 29.4 27.0 16.7 61.6
Male 6-11 597 573 1.8 292.6 63 18812 348 19.6 122 62.2
Male 12-19 569 579 2.2 354.3 80 23312 580 16.3 9.9 60.8
Male 2049 2201 630 1.5 3718 49 24459 307 16.9 10.3 60.8
Male 50+ 997 526 1.8 3443 54 20939 334 153 10.0 65.8
Female 6—11 516 541 1.9 261.2 55 16741 343 20.7 12.9 62.4
Female 12—-19 559 568 22 285.1 58 18353 385 19.9 12.4 62.1
Female 20—49 2461 71.2 1.6 311.7 3.4 19289 21.9 228 14.8 64.6
Female 50+ 1319 51.0 1.7 292.4 3.6 16258 21.3 17.5 12.6 71.9

Means and standard erors were sample weighted and calculated by linearization (Taylor series) variance estination method in SUDAAN

9.01

Table 2. Seasonal total sugar intakes, Korean NHANES 2001 —2002

2001 winter 2002 spring 2002 summer 2002 fall
Gender/age

N Mean SE N Mean SE N Mean SE N Mean SE
All 1-99 9967 60.3 1.1 2853 40.9 1.3 2848 457 1.4 2651 52.1 1.6
All1-19 2981 56.0 1.1 865 42.1 1.8 847 50.2 2.1 778 52.8 2.1
All 20+ 6978 62.1 1.3 1969 40.3 1.3 1972 43.5 1.4 1841 51.5 1.8
All1-5 740 54.1 1.4 245 42.4 2.5 210 44.6 2.6 174 499 3.3
Male 6—11 597 57.3 1.8 168 42.7 2.6 172 53.2 3.0 141 50.1 3.0
Male 12—19 569 57.9 22 160 421 2.7 148 53.6 4.1 157 54.2 4.2
Male 20-49 2201 63.0 1.5 603 45.6 1.8 591 48.9 2.1 542 55.0 29
Male 50+ 997 52.6 18 300 38.1 23 316 38.1 1.7 287 45.1 2.6
Female 6—11 516 54.1 1.9 129 39.6 3.2 148 511 3.5 143 55.7 3.8
Female 12-19 559 56.8 2.2 163 43.2 3.3 169 50.2 3.5 163 54.0 3.9
Female 20—49 2461 71.2 1.6 695 427 1.5 689 47.8 2.1 626 57.0 2.2
Female 50+ 1319 51.0 1.8 371 28.6 1.6 376 32.2 1.5 386 41.7 2.1
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Table 3. Food groups for analysis of dietary source of total sugar intakes, Korean NHANES 2001—2002

1. Rice 2. Other grains 3. Noodles 4. Ramyon

(barley, com --) (udong. tchajangmyon) (instant noodles)
5. Rice cake 6. Potato/sweet potato/ 7. RTE cereals 8. Cookie/cracker/cake
(rice cake soup) starches
9. Bread/pan cake/ 10. Candy/jelly/syrup/ 11. Beans/Tofu/ 12. Nuts and seeds ‘
roll bread honey soybean milk

13. Vegetables 14. Kimchi 15. Tomato 16. Mushrooms
17. Fruits 18. Nectar/canned fruit 19. Dry fuits 20. Fruit juice
21. Seaweeds 22. Meat (beef, pork, chicken) 23. Ham/sausage 24. Hamburger/sandwich/pizza
25. Eggs 26. Fishes/shellfishes 27. Milk 28. Condensed milk/mitk powder
29. Yoghurt 30. Ice cream/sherbet 31. Cheese 32. Soft drinks (cola, cidar)
33. Coffee/coffee cream 34. Teas 35. Vegetable juice/grain juice 36. Other beverage
37. Alcoholic beverage  38. Fats and oils 39. Seasonings 40. Others
Heko| A L Aoz ¥
‘r] © ] —'7-“ L]-“ NOE 07]- %E} o Vegetable/grain juice
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Fig. 1. Food sources of total sugar, 1-99 years (N = 9968), Korean
NHANES 2001.
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Fig. 2. Food sources of total sugar, 1-19 years (N =2982), Ko-
rean NHANES 2001.

Cookie,
cracker, cake

2.6% (1.6 Q) Vegetable/

grain juice
2.5% (1.5g)

Fruit juice
28% (1.89)
Milk
3.1% 29
Carbonated
beverage
3.4% (219

Kimchi
47% 29 @)

Vegetables
53% (339

Fresh fruits
37% (23 @)

Cofiee, coffee cream
9% (5.59)

Condy, jelly, honey
19% (12 @)

Fig. 3. Food sources of total sugar, = 20 years (N = 6978), Ko-
rean NHANES 2001.

(2.4%)9) =AZ AFHsTH Fig. .

1~19412] 4% $97 T2 FY A5 #Y 187 ¢
(33.4%) 25E 71 Weky, 97 8.1 g (14.5%), @ik
T 4.6 g (8.3%), F7I/AAA/AY 4.5 g (8.0%), AF/A
/Y2 EY 4.3 g (1.7%), A 2.1 g B7%), 21HA
AL/EAE 1.6 g (29%), FA72 14 g 25%), ool
AP/A 14 g (24%), 1A 1.2 g 2.2%), Q77712
1.1 g @%), cR/ZAFA 1.1 g 2%) 9 412 e
o} (Fig. 2).

204 o] Ao A9 FERe] F2 e AES AY
23 g (37%), AFH/RAR)/E//7Z 11.8 g 19%), A=A
/AP 555 (8.9%), WA 3.3 g (5.3%), 2R 2.9 g (4.7%),
EAREE 2.2 g (34%), $7 19 g 31%), HLF~18¢g

(2.8%), F7)/AWA/AY 1.6 g (2.6%), oF/F27A 1.5
g (25%), ZY)E 1.3 g (20%), ZA/270}F0.9 g (1.5%)
Am/A@A 0.7 g (1.2%) ) ©41= Uebt (Fig. 3).
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Table 6. Sociodemographic chracteristics by total sugar quartiles of Korean adults (= 20 year), Korean NHANES 2001

) Ql Q2 Q3 Q4
Variables All p value
<2639 26.9-50.7 50.7-82.1 > 82.1
Gender Moale 458" 48.5 473 453 422 0.001*
Female 54.2 51.5 52.7 547 878
Age disiribution 20-29 18.0 17.4 16.6 18.1 19.8 <0.0001™*
30-49 488 36.7 495 53.4 55.6
50-64 20.1 22.3 20.7 19.2 180
>65 13.1 23.6 13.1 9.2 6.6
Education Noschool 4.2 10.1 3.1 2.3 1.2 <0.0001™
Elementay 4.4 8.0 53 2.6 1.7
Middle 137 187 146 1.5 10.1
High 12.2 128 12.4 13.0 10.6
College (2 yn) 35.7 29.8 36.5 38.3 38.2
University 29.8 20.6 28.1 32.4 38.1
Income < 18.8 29.2 188 145 12.5 <0.0001™*
(million won) 1-2 32.7 30.7 33.5 33.1 334
2-3 24.3 21.3 22.4 27.6 25.8
>3 24.2 18.7 25.3 24.6 28.2
Residential aread  Metropolitan 46.4 39.5 48.5 48.5 49.1 <0.0001**
Urban 30.1 28.9 30.0 322 32.7
Rural 22.7 31.6 21.6 19.3 18.2
Smoking Yes 33.3 33.4 35.0 32.8 32.0 0.42
Alcohol Yes 35.4 35.6 37.0 337 35.4 0.34
Exercise Yes 27.8 25.7 30.0 28.0 27.2 0.14
Siress Yes 29.8 30.2 30.8 31.2 27.4 012

1) Column % in each sociodemographic variable

++. Significantly different between sugar quartiles and sociodemographic variables by chi-square test
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2k (EAR) 9] m]X®] E3k= AFE9) H]8-2 Ql, Q2, Q3,
Q4] 43kl frelZel o7k k. &, FEF AAZ

B}l C 5o B2 9okl 4HHS QL Q2 Q3, Q4-4 47 o] $E54E BE Joae) AHZ0) EARY WIAA Rahe
ZHl| frelER) Aol Gttt & TR AFHF] F ARBEY BlES F-93 oz WAl YEeRgth (Table 8).
oA BE g¥id AFP0l FAdeE =4 L}E}‘xkt}. $H19) AFAFE (UL o] AR e F94 7

ofiiz], il 7, Q) H, vjEb A, vjEl B, vl $, 9929] AdFEe] ULEH Bo] A3she Al vl
Table 7. Mean ddily nutrient intakes by total sugar quartiles of Korean adutts (= 20 year), Korean NHANES 2001

Q1 (K26.9) Q2 (26.9-50.7) Q3 (50.7-82.1) Q4 (= 82.1)
Nutrients (n =1743) (n=1744) (n = 1746) (n =1745)
Mean SE Mean SE Mean SE Mean SE

Energy (Kcal) 1619.1° 23.4 1934.6° 21.9 2120.9° 25.2 2517.8° 29.4
Carbohydrate (@) 262.5° 3.6 308.9° 34 337.6° 38 411.¢° 4.3
Total sugar (g) 14.2° 0.2 38.8° 0.2 65.2° 0.3 126.5° 1.4
Protein (g) 59.8° 1.1 73.1° 1.3 79.1° 1.3 88.9¢ 1.4
Fat (@) 28.0° 1.0 36.8° 0.9 42.9° 1.0 51.9¢ 1.3
Dietary fiber (g) 17.7° 0.3 21.5° 0.3 24.4° 0.4 31.3° 0.5
Calcium (mg@) 389.4° 10.7 459.1° 8.9 521.2° 9.9 651.5° 12.0
Phosphorus (mg) 985.7° 16.9 1170.7° 16.1 1273.8° 16.9 1468.3° 19.6
fron (mg) 10.8° 0.3 12.5° 0.3 13.8° 0.3 16.4° 1.3
Sodium (mg) 4720.1° 94.1 5386.8° 97.7 5616.2° 97.6 6195.6° 129.1
Potassiusm (mg) 2181.9° 40.1 2788.3° 37.3 3236.3° 50.7 4057.6° 54.4
Vit A (RE) 509.1° 26.6 623.3° 20.5 695.7° 17.8 870.1¢ 320
Vit Bi (mg) 1.0° 0.0 1.2 0.0 1.4° 0.0 1.7¢ 0.0
Vit B, (mg) 0.8° 0.0 1.1° 0.0 1.2¢ 0.0 1.5° 0.0
Niacin {(mg) 13.6° 0.3 17.2° 0.3 19.5° 0.3 22.5° 0.4
Vit C (mg) 65.9° 1.5 106.9° 1.9 147.8° 2.7 2443° 5.6
%Energy from carbohydrate 67.1° 0.4 65.9%° 0.4 65.7°° 0.4 67.2% 0.4
%Energy from total sugar 3.9° 0.1 9.2° 0.1 14.0° 0.2 22.1¢ 0.3
%Energy from fat 14.3° 0.3 16.2° 0.3 17.3% 0.3 17.7%¢ 0.3

Samples include those with reliable and meet minimum criteria, and exclude pregnant women
Means and standard errors were sample weighted and calculated by linearization (Taylor series) variance estimation method in SUDAAN 9.0.1
Different superscript letters mean significantly different between groups by Bonferroni's multiple -test

Table 8. Percent people whose intakes are less than EAR by total sugar quartiles of Korean adults (= 20 year), Korean NHANES 2001

(%)

Q1 (K26.9) Q2 (26.9-50.7) Q3 (50.7-82.1) Q4 (= 82.1)

Nutrients (n=1743) (n=1744) (n = 1746) (n = 1745)
Mean SE Mean SE Mean SE Mean SE
Energy 80.2° 1.3 65.6° 1.3 55.5° 1.4 34.8° 1.3
Protein 27.3° 0.3 13.9° 1.0 9.9° 1.0 6.3° 0.7
Calcium 84.5° 0.1 75.6° 1.3 68.7° 1.4 51.2° 1.5
Phosphorus 17.3° 1.3 6.9° 0.7 50 08 30.2¢ 0.5
Iron 48.1° 1.5 36.1° 1.3 31.0° 1.4 22.2° 1.0
Vit A 63.7° 1.5 50.1° 1.5 2.4 1.5 33.7¢ 1.4
Vit B, 61.4° 1.6 41.7° 1.5 30.2° 1.3 17.3° 1.2
Vit B, 79.5° 0.2 64.3° 1.4 53.3° 1.5 35.6° 1.4
Niacin 49.7° 0.7 29.4° 1.3 21.9¢ 1.3 12.9° 1.0
vitC 66.1° 0.5 35.5° 1.3 20.1° 1.2 10.9° 0.9

Samples include those with reliable and meet minimum criteria, and exclude pregnant women
Means and standard erors were sample weighted and calculated by linearization (Taylor series) variance estimation method in SUDAAN 9.0.1
Different superscript letters mean significantly different between groups by Bonferroni's multiple t-fest



Table 9. Percent people whose intakes are over UL by total sugar
quartiles of Korean adults (> 20 year), Korean NHANES 2001

(%)
Q1 Q2 Q3 Q4

(K269)  (269-50.7) (507-82.1) (=82.1)

Nutiients (" 1743) (n = 1740) (n= 1746) (n = 1745)
Mean SE Mean SE Mean SE Mean SE

Calcium 03° 01 00° 00 03 02 04° 01
Phosphorus 0.3° 0.1 0.1° 01 05° 02 1.4 03
iron 09° 02 09° 03 13 03 18 04
Vit A 0.46° 02 07° 03 09° 02 22° 04
Niacin 26" 04 54 07 7.2 07 124° 09
Vit C 00° 00 00° 00 00° 00 00° 00

Samples include those with reliable and meet minimum criteria, and
exclude pregnant women
Means and standard errors were sample weighted and calculated

by linearization (Taylor series) variance estimation method in SUDAAN
9.0.1

Different superscript letters mean significantly different between groups
by Bonferroni's multiple t-test
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