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Fig. 1. Distribution of weight for persons 10 years of age and over,
according to sex and age(Source : '98 National Health and Nutri-
tion Survey, Health examination, 1999).
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Table 2. Criteria for obesity or overweight status used in the USA
and Japan

Country Criteria

<Interagency Board for Nutrition Monitoring and Related
Research, Third Report on Nutrition Monitoring in the Un-
ited States, 1995>
* 220 years of age
- Overweight : BMI > 27.8 for men
BMI = 27.3 for women
= 619 years of age
— Overweight : Percentages are those above the
NHANES | 95th percentile of BMI

< US Department of Health and Human Service Health,
United States, 1999>>

—=~ female USA  « Adults(20 years of age and over)
- Obesity : BMI > 30
18 : : : : ' : - Overweight : BMI > 25
10-19 20-29 30-39 40-49 50-59 60-69 > 7O(years) — Healthy weight : BMI 19— 24
. o < DHHS, CDC, National Center for Chronic Disease Pre-
Fig. 2. Distribution of BMI group for persons 10 years of age and vention and Health Promotion. Body Mass Index-for-Age
over, according to sex and age(Source :'98 National Health and ’ Y 88
Nutrition Survey, Health examination, 1999.) 2001>
(New body mass index-for-age charf)
Table 1. Prevalence of overweight(BMI 25.0—29.9) and obesity(BMI « Children and adolescents(2 — 20 years of age)
= 30) for persons 20 years of age and over, according to sex - Underweight : BMI-for-age < 5th percentile
Total Male Female - At risk of overweight : BMI-for-age > 85th percentile
(n=13,421) (n=6,467) (n=6,954) - QOverweight : BMIHor-age > 95th percentile
Underweight(BMI < 18.5) 5.07 448 5.60 <“Healthy Japan 21", Ministry of Health, Labour and
Normal(BMI[ 18.5 - 24.9) 68.70 69.60 67.90 Welfare, 1999>
Overweight(BMI 25.0 - 29.9) 23.89 24.30 2352 japan = Obesity children/students : weight > 20% of the "HIBI"
ObesityBMI > 30) 2.37 167 3.00 standard

Source : The ministry of Health and Welfare, '98 National Health
and Nutrition Survey, Health examination, 1999

Obesity : BMI > 25
Underweight : BMI < 18.5
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(IBNMRR 1995 ; US DHHS 1990), 2ol 2} w7k
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2 AFoA = AFHI1ES Table 304 o] 204
o] A9-e AFHAAF AT YA nTHIEE A5 A}
H30E Z1E(RAEAE 19999 & 47 & AAF
(Under weight), A4®Normal), #F4F(Overweight),

Table 3. Cut off points used to identify underweight, overweight,
and obesity status in children and adolescents 10— 19 years and a-
dults 20 years of age and aver in this study
('98 National Health and Nutrition Survey,
Health examination, 1999)

(}/‘;‘é”'ytf‘ears — Obesity : BMI > 30
= - Qverweight : BMI 25.0-29.9
of 388)  _Normal : BMI 18.5-24.9
- Underweight : BMI < 18.5
(DHHS, CDC, National Center for Chronic
Disease Prevention and Health Promotion,
Body Mass Index-for-Age, 2001)
. % The Korean Pediatric Society(1999) : Normal
Children and value of body measurement in Korean chil-
Adolescents dren and adolescents
(10-19 years Overweight : BMI for age = 95th percentile
of age)

— At risk of overweight : BMI for age 85- 94th
percentile

—Normal : BMI for age 5-84th percentile

- Underweight : BMI for age < 5th percentile

¥ ZH(Obesity) .2 W ¥eH, 10~19419] o}F & H&
W 0= CDCA A 71 (DHHS, CDC 2001)H)
2 47 F AA%E(Under weight), A4 (Normal), A5
A48 (At risk of overweight), 335 (Overweight) 0=
Rt 19984 gt Aol B AHad AA) 5 IEAS
ol &3le] AFUNS AHE}OH, JrIA ALEE AAF
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YE TGzl R 22 R4S Vel a e (gE
o akrtE] 2000) (Fig. 3. 4).
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Fig. 3. Overweight(BMI = 25) for persons 20 years of age and over,
according to sex and age.
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Fig. 4. Underweight(BMI <{ 18.5) for persons 20 years of age and
over, according to sex and age.
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Fig. 5. Overweight(BMI = 95th percentile) children and adolescents
10— 19 years of age, according to sex and age.
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Fig. 6. Underweight(BMI <_ 5th percentile) for children and adolescents
10— 19 years of age, according to sex and age.

Table 4. Goals for Nutrition and Overweight, status Healthy People
2010 (USA, 2000)
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Table 5. Goals for nutrition and diet, national health promotion in
the 21st century “Healthy Japan 217 (Japan 1999)

P Increase the number of people who maintain appropriate body
weight

Indicators :

(proportions of the obesity. etc.) Present* Target(2010)
1.1a Qver-weight children/students 10.7% < 7%
1.1b Under-weight females aged 20-29 23.3% < 15%
1.1¢ Obesity males aged 20-60 24.3% < 15%
1.1d Obesity females aged 40-60 25.2% < 20%

P Reduce the proportion of adults who are obese

1988-94 2010
Baseline  Target

Aged 20 vears and older who were obese
23.0% 15%

(defined as a BMI of 30 or more}

P Reduce the proportion of children and adolescent who are
overweight or obase*

1988-94 2010
Baseline™  Target
Aged 6 to 11 years 1% 5%
Aged 12 10 19 years 10% 5%

Aged 6 to 19 years 11% 5%

* . Defined as at or above the gender- and age-specific 96th per-
centile of BMI based on a preliminary analysis of data used to con-
struct the year 2000 U.S Growth Charts

t . Preliminary data

*Based on the 1997 National Nutrition Survey
Definitions of terms :
Obesity children/students : weight over 20% of the “HIBI" standard

% “HIBI" standard : Standard table of body weight for height in
school children made by Dr. Hibi
Obesity : individuals with BMI more than 25

Under-weight : individuals with BMI less than 18.5
BMI(Body Mass Index) : weight{kg)/height{m®)

Table 6. Health korea 2010 : Objectives and Strategies -Nutrition-
(The Ministry of Health and Welfare, Korea Health Industry
Development Institute, 2000)

P Reduce the number of people who are overweight(BMI = 25)

Present* Target(2010)
10 years of age and older 26.5% 15%
» Reduce the number of people who are underweightBMI < 20)
Present* Target(2010)
10 years of age and older 16.3% 10%

* : Based on the '98 National Health and Nutrition Survey
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Table 7. Comparison of food intake for each food group by BMI group(aged 20 - 64 years, male) (unit : g)
Food group Underweight(n = 97) Normal(n = 1,788) Overweight(n = 649) Obesity(n = 49)
Plant foods

Cereals and grain products 389.9 390.2 409.8 403.2
Potatoes and starches 46.2 35.8 39.7 35.6
Sugars and sweets 8.3 9.2 9.7 8.7
Legumes and their products 45.7 36.4 437 65.6
Seeds and nuts 3.8 3.2 44 6.5
Vegetables 331.6 374.2 395.5 366.5
Fungi and mushrooms 1.9 4.5 5.4 4.7
Fruits 128.7 167.8 197.2 211.6
Seaweeds 8.5 8.3 12.2 6.6
Beverages 1558 163.1 174.6 2154
Seasonings 307 35.8 36.5 41.6
Oil and fats(vegetable) 6.1 7.2 6.4 6.5
Others 0.7 28 2.6 2.0
Subtotal plant foods 1,157.9 1,238.6 1,337.6 1,3745
Animal foods
Meat, poultry and their products 83.6 89.5 929 127.5
Eggs 26.1 23.7 23.3 27.9
Fish and shellfish 73.0 89.6 95.6 104.0
Milk and dairy products 47.5 43.2 399 47.4
Qils and fats(animal) 3.4 3.2 34 28
Others 0.0 0.0 03 0.0
Subtotal animal foods 2337 249.3 2554 309.5
Total 1,391.6 1,487.9 1,593.0 1,684.0

1) Obesity : BMI > 30, Overweight : BMI 25.0 - 29.9, Normal : 18,5 — 24.9, Underweight : BMl < 18.5
(source : Hyun-Kyung Moon, Analysis on relationship between anthropometic measurement and dietary factors, In-Depth Analysis on 1998
National Health and Nutrition Survey -Nutrition Survey-, 2000)

Table 8. Change in food intake for main food groups by BMI class of subjects at different ages

Years of age 10-19 20-64 > 65
Food group Male Female Male Female Male Female
Plant foods
Cereals and grain products T
Potatoes and starches !
Legumes and their products T T T
Vegetables 7
Fruits 1 1 | T T
Beverage T T
Animal goods
Meat, poultry and their praducts 1
Eggs l
Fish and shellfish 1
Milk and dairy products
Subtotal animal foods T T ! 7
Subtotal plant foods T T
Total T T T

T : Higher food intake in higher BMI group
| : Lower food intake in higher BMI group
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Table 9. Macronutrient intake by BMI group” (aged 20— 64 years, male)

AZFP7e] e Al a3 ddA 2 30 S99 4
# % Wish= Table 110 AAE vkl 2}, 20~6441 H&}
9] A% HTtEs}t ol ek Al 2 FA A Hol
Fo)Hl sEoz 7 ck(p <0.05)(Table 9). 20~
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e Zie olv] 2 d72(Dreon 5 1988 : Baecke
% 1983 ; Braitman ¥ 1985)el4 % ®.xdg 8} gt 10~
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A Boubeh 2he] 10~19419] @31 20~644) JAke] 7
S ME FAFTolY BleRTe] HAFTolt HATel

Nutrient Underweight(n = 97) Normal(n = 1,788) Overweightin = 649) Obesity(n = 49)
Energy(kcal)* 2,244  + B53.9% 2,297.0 + 999.9° 2,419.7 + 937.4® 2,569.4 + 1106.2°
Protein(g) 837 £ 516 895 £ 67.1 953 + 595 106.1 £ 68.4
Fat(g) 427 £ 41.3 457 £ 456 459 + 334 570 £ 49.0
Carbohydrate(g)* 3595 + 1504 365.8 £ 1434 3842 = 1509 3911 £+ 1663

1) Obesity : BMI = 30, Overweight : BMI 25.0 - 29.9, Normal : 18.5 — 24.9, Underweight : BMI < 18.5

2) Mean # S.D, % : p < 0.05

a, b, ¢ : Means with the same letter in the same raw are not significantly different at p <{ 0.05 by Duncan’s multiple range test

Tahle 10. Macronutrient intake by BMI group" (aged = 65 years, female)
Nutrient Underweight(n = 46) Normal(n = 317} Overweight(n = 163) Obesity(n = 20)
Energy(kcal)** 1,121.0 + 407.2*" 1,475.8 £ 683.4" 1,529.0 + 604.3% 1,627.7 + 605.0°
Protein(g)* 369 + 22.2° 49.6 + 34.2° 53.0 £ 434° 56.7 & 23.5°
Fat(g)* 1.7 + 103° 17.8 + 15.0° 173 £ 135° 220 + 15.7°
Carbohydrate(g)** 2127 + 75.0° 278.2 + 136.4° 290.5 £ 114.8° 303.6 % 123.2°

1) Obesity : BMI = 30, Overweight : BMI 25.0-29.9, Normal : 18.5 - 24.9, Underweight : BMI < 18.5
2) Mean £ SD, #:p < 0.05, *+ : p < 0.01
a, b, c : Means with the same letter in the same raw are not significantly different at p < 0.05 by Duncan's multiple range test
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(Table 12, 13), Aoz FFgduch: dgdz 4 & dux] FRAEF 2892 BAFAT. 20~644] 479

Table 11. Change in macronutrient intake by BMI group of subjects in different age

Years of age 10-19 20-64 > 65
Food group Male Female Male Fernale Male Female

Energy 4 T+ 1 [
Protein ! ! I
Fat T l Kok T T *
Carbohydrate T* T T

T : Higher nutrient intake in higher BMI group, | : Lower nutrient intake in higher BMI group
*1p <005+ 1 p < 0.01, #x+ . p < 0.001

Table 12. Main food source of energy by BMI group”, according to sex and age(aged = 20 years)

20-64 > 65
Male Female Male Female
Underweight Obesity Underweight Obesity Underweight  Overweight*  Underweight Obesity
n = 97) (n = 49) (n = 151) (n = 100) (n = 56) (n = 37) (n = 46) (n = 20)

1~ Rice Rice Rice Rice Rice Rice Rice Rice
2 Pork Ra myun Bread Noodle Sweet potatoes Ra myun Rice cake Wheat flour
3 Ra myun Pork Ra myun Park Noadle Persimmon  Sweet potatoes Rice cake -
4 So ju Beef Pork Mandarin  So ju Beef Beef Cookies
5 Noodle So ju Beef Beef Pork Soybean Pork Persimmon
6 Beef Duck meat  Mandarin Wheat flour Fgg Noodle Noodle Barley
7 Egg Soybean curd Cookies Rice cake  Beef Pork Yellow croaker Milk
8 Sweet potatoes  Mandarin Milk Ra myun Ssang hwa tea  Bread Korean radish  Beef
9 Bread Soybean oil  Noodle Ege Persimmon So ju Soybean Soybean
10 Rice cake Noodle Wheat flour  Coffee Ra myun Barley Mackerel Ra myun

* . [n case of male subjects 65 years of age and older, overweight was used because no one had BMI > 30
1) Obesity : BMI > 30, Overweight : BMI 25.0 —29.9, Normal : 18.5 - 24.9, Underweight : BMl < 18.5

Table 13. Main food source of energy by BMI group", according to sex and age(aged 10— 19 years)

Rank Male Female
an Underweight(n = 35) Qverweight(n = 42) Underweight(n = 35) Overweight(n = 37)
1 Rice Rice Rice Rice
2 Ra myun Bread Bread Fish paste
3 Bread Ra myun Milk Cookies
4 Cookies Pork Mandarin Pork
5 Milk Milk Cookies Mandarin
6 Pork Ege Rice cake Milk
7 Rice cake Cookies Ra myun Rice cake
8 Sweet potatoes Mandarin Chicken Egg
9 Beef Chicken Potatoes Ra myun
10 Egg Soybean oil Hamburger Bread

1) Obesity : BMI > 30, Overweight : BM[ 25.0 - 29.9, Normal : 18.5 - 24.9, Underweight : BMI < 18.5
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Table 14. Comparison of dietary habit by BMI group®, according to sex and age . ‘ {unit : %)
Dietary habit
YEAS  gex BMI group 1-2 time . . . 1-2 time > 1 time eating
of age Skipping meal Overeating Undereating
meal per day snack per day  out per day
Underweight 19.59 48.45 44.33 64.95 31.96 31.96
Normal 15.34 46.36 61.87 66.41 29.79 29.51
Male Overweight 15.59 45.83 71.76 67.75 29.32 30.40
Obesity 28.57 55.10 75.51 67.35 28.57 38.78
20— 64 e NS NS p < 0.0001 NS NS p < 005
Underweight 36.00 70.67 66.00 78.67 48.67 25.33
Norral 26.80 5791 67.64 71.76 43.91 13.23
Female Overweight 22.76 52.74 61.98 63.99 43.37 8.30
Obesity 2222 54.55 69.70 69.70 43.43 6.06
x p < 0.05 p <0001 p<005 p<0.0001 NS p < 0.0001
Underweight 20.00 60.00 80.00 80.00 57.14 22.86
Normal 15.69 49.66 77.93 75.34 63.45 18.62
Male At risk of overweight 9.38 45.31 81.25 73.44 45.32 10.94
Overweight 16.67 47.62 88.10 69.05 59.52 21.43
Y NS NS NS NS NS NS
10-19 Underweight 42.86 68.57 77.14 68.57 71.43 22.86
Normal 22.55 61.64 79.82 80.91 64.73 16.55
Female At risk of overweight 20.00 57.78 7444 83.33 46.66 13.33
Overweight 24.32 64.86 83.78 70.27 45.94 13.51
1 NS NS NS NS p <005 NS

1) Obesity : BMI > 30, Overweight : BMI 25.0 - 29.9, Normal :

18.5 - 24.9, Underweight : BMI < 18.5
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