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sectional design. Research on preschool children were extremely limited. Intervention
studies targeting males were prevalent. The most significant variables relevant to dietary
habits were speed of eating, regular breakfast and snacking. The most significant food
and nutrient intake factors were thiamin and iron. Intakes of cereals and animal foods
were significantly higher in obese children than the counterparts.
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Keyword: ‘Obesity’ (n=5306)

Articles identified through KISS database

‘Children’ (n=30)
“Young children’ (n=93)
‘Adolescents’ (n=170)
‘Kids' (n=262)

Articles after duplicates removed (n=503)

Excluded papers

1) Excluding those without peer

|

reviews (n=116)

(n=332)

Articles after exclusion criteria applied

2) Languages other than Korean
and English (n=2)
3) Without original texts (n=51)

|

4) Failing to include human
subjects (n=2)

treatment effects (n=308)

Reporting on obesity prevention and

5) Qualitative studies (n=2)

Fig. 1. Flow chart of study selection
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Table 1. Study variables and distribution of study design for the individual risk factors of obesity (n=138)
Study design
' ) No.of  Descriptive Cross-
Risk factors Variables ) .
studies  epidermiologic  sectional COS:Eg;TrOI Cohort study
study study
Demographic factors  Sex, age, residential areq, residential 29 6(20.7)" 21 (72.4) 1(3.4) 1(3.4)
environment, economic status
Family factors Parental dietary habits, parental nutritional 28 0( 0.0 25(89.2) 1(3.6) 2(7.1)
knowledge, parental beliefs/attitude/
recognition of children, siblings
School factors Academic achievement, school 10 1(10.0) 8 (80.0) 1(10.0) 0(0.0)
environment
Psychosocial factors  Sociability, depression, self-esteem, 49 3( 20 44 (89.7) 0( 0.0 2 (4.0)
personality, stress, health knowledge and
awareness
Dietary factors Dietary habits, eating environment, food and 35 3( 8.9) 29 (82.9) 1(29) 2(5.7)
nufrient intakes
Child development Birth weight, play aspect, timing of obesity 34 3( 8.8) 29 (85.2) 0( 0.0 2(5.8)
factors development, puberty, menstruation, body
form and development
Physiological factors  Lipid profile, blood glucose, liver function, iron 41 1(24) 36 (87.8) 3(7.3 1(2.4)
nufritional status, insulin resistance,
inflammation, bone density, neural
function, oral health status, optical health
status, cardiopulmonary function,
antioxidant-related factors, heredity
Physical activity and Frequency, intensity, duration, type, 16 0( 0.0 15 (93.8) 1(6.3) 0(0.0)
exercise factors preference for exercise
Life style factors TV viewing, computer use, sleep duration, 28 1( 3.6) 24 (85.7) 1( 3.6) 2(7.1)

nap, video games, leisure activities

1) N (%)
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Table 2. Contents of infervention methods in obesity management studies (n=170)

Intervention method

Contents No. of studies

Nutritional intervention

Nutrition education: food groups, food substitution tables, daily meal infake, meal

54 (31.7)"

planning, vegetable infake, calorie control, food selection, cholesterol restriction diet,
low-salt diet, unbalanced diet, snacking, eating out

Food restriction: modification of macro-nutrients composition

Psychological intervention
redlity therapy (RT)

Exercise intervention

Behavior modification, psychological support, rational emotive behavior therapy (REBT),

Walking, running, gym-ball, rope jumping, aerobic, resistance training, freadmill

157 (92.3)

27 (15.8)

tfraining, Taekwondo, swimming, roller speed skating, badminton, basketoall, circuit
fraining, dancing, mountain climbing, KangKangsulle, individual calorie consumption

fraining
Pharmacological intervention  |-razin

Oriental intervention
prescription, dry cupping therapy

low frequency electro acupuncture, auricular acupressure, herbal medicine

1) N (%)
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Table 3. Study variables for the potential dietary risk factors

Study design
' ) No. of - Cross- Case-
Dietary factors Variables )
v sfudies eDizsecr:I:ijgll\:) € sectional confrol  Cohort study
P Y stuay study
Dietary habits Regularity of eating habits, breakfast skipping, 30 3(10.0" 24 (80.0) 1(3.3) 2( 6.6)
meal frequency, duration of meal fime, speed
of eating, eating amount, appetite, binge
eating, eating out, overeating, unbalanced
eating, food habits, impulsive meal, late-night
meal, snacking, food preparation methods
Eating environment  Meals while reading or watching TV, family meals 3 0( 0.0 1(33.3) 1(33.3) 1(33.3)
Foods and nufrients Energy infake 23 2( 8.9 20 (86.9) 1(4.34) 0( 0.0
intake
Nutrients intake: protein, lipid, caroohydrate,
calcium, potassium, phosphorus, iron, vitamin
A, folate, sodium, thiamin, riboflavin, niacin,
ascorbic acid;
Food infake: cereals, seafood, meat, vegetables,
fruits, milk and dairy products;
Dietary supplements
1) N (%)
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Table 4. Characteristics of associational studies on eating habits as risk factors for obesity and the main results

Subjects Studly design Predictor variables Obesty indieators Resulfs Author
(n. age) Indices" Criteria
Both male and female  Cross- - Number of meals, frequency of PIBW? Underweight: <90% - Overweight group : inappropriate amount of Lee et al[24]
(=300, age=7-12 years) sectional Korean food intake, breakfast, Normal: 90~110% meal, lafe night snack, fast food and
study eating amount, late night Overweight: >110% carbonated soft drink, faster meal speed,
snacking, eating speed, food frequent & habitual snack consumption
preferences
Both male and female  Cross- * Breakfast frequency % fat Normnal: <25% - Relatively regular breakfast eater: high BMI, high  Son&Lee [26]
(n=260, age=10-11 sectional Obesity: >25% Rhrer Index (p<0.05)
years) study
Both male and female  Cross- * Breakfast frequency, frequency WHP Underweight: <90% * Insignificant Yim et al [27]
(n=117, age=4-12 years) sectional of eating out, appetite, food Normal; 90~110%
study habits, preference for oily food Overweight: 110~120%
Obesity: >120%
Both male and female  Cohort - Appetite BMIP Normal; <85percentile - Excess appetite had resutted in high risk of Park et al [28]
(n=738, age=6th grade  study Overweight: 85~95 percentile weight gain ofter 2 years of follow up
elementary school) Obesity: >95percentile
Both male and female  Cross- - Number of meals BMI Underweight: <18.5 kg/m? - Higher frequency of lunch in male obese group  Moon&Lee
(n=26039, age=middle sectional Normal: 18.5~23.0 kg/m? (p=.000) [29]
and High school) study Overweight: 23.0~25.0 kg/m? - Higher frequency of dinner in underweight
Obesity: >25.0 kg/m? group (p=.000)
female Cross- - Number of meals BMI Underweight: <18.5 kg/m? The highest rate of skipping dinner in obese Kim [30]
(n=16574, age=High sectional Normal: 18.5~23.0 kg/m? group (p<0.05)
school student) study Overweight: 23.0~25.0 kg/m? The highest rate of skipping breakfast in
Obesity: >25.0 kg/m?> underweight group (p<0.05)
Both male and female  Cross- * Number of meals, eating BMI Underweight: <18.5 kg/m? - The highest rate of skipping breakfast, shorter Han&Joo [31]
(n=1020, age=middle  sectional regularity, meal ime, type of Normal: 18.5~23.0 kg/m? meal time (p<0.001)
and High school study food, eating amount, prefered Overweight: 23.0~25.0 kg/m? - The most regular breakfast in underweight
student) food preparation methods, Obesity: >25.0 kg/m? group (p<0.05)
frequency of snacking,
frequency of eating out, coke
intake
Both male and female  Cross- - Eatfing speed, eating amount, BMI Normal: 22~25 + Higher food habit scores in low BMI group Choi&Kang
(=627, age=High sectional food habits, breakfast Overweight: 256~29 (p<0.05) [32]
school student) study Obesity: >30
Both male and female  Cross- * Number of meals, eating Obesity rate, Normal: -10~20% - Lower frequency of eating breakfast in male Bae et al [33]
(n=163, age=>5-6th sectional speed, unbalanced eating, BMIY Obesity: >20% obese (p<0.01)
grade elementary study eating out, snacking

school)

1) PIBW, percent of ideal body weight; BMI, body mass index; WHR, weight/height index expressed as the percentage of the median of the growth chart, 2) Obesity rate: (actual
weight-standard weight)*100/standard weight; standard weight: 50th percentiles of weight for age in 2007 children and adolescent standard growth chart, 3) BMI in 1998 growth
chart, 4) 1999 growth chart, 5) 50th percentiles of weight for height in 1998 growth chart, 6) 50th percentiles of weight for height in 1985 growth chart, 7) The most proper
responses were scored 2 and the least one O, 8) 5-grade fat mass for age 1998 standard, 9) 5-point Likert scale (5 for ‘strongly agree’ to 1 for ‘strongly disagree), 10) 5-year
follow up from 1% grade to 5™ grade in elementary school, 11) Depending on the anthropometry assessment, overweight and obese children was classified to obese group
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Table 4. confineud

?:bézcgls Study design Prediictor variables — Qoesity 'nd'i:?i::riso Results Author
Both male and female  Cross- + Meal fime, eating amount Obesity rate? Normal: 0.9~1.1 * Insignificant Llee etal [34]
(n=30, age=5th grade  sectional Obesity: >1.2
elementary school) study
Both male and female  Cross- * Breakfast skipping, unbalanced PIBW? Underweight: <-10% - The highest rafe of ‘not unbalanced’ in obese  Kim [35]
(n=6025, age=4-6th  sectional eating Nomnal: -10~10% group (p<0.001)
grade elementary study Overweight: 10~20% - The highest rafe of ‘unbalanced’ in underweight
school) Obesity: >20% group (p<0.001)
Male (n=115,age=10-12 Cross- * Number of meals, eating PIBW Nomnal: -10~20% - Lower frequency of regular breakfast and higher Lee et al [36]
years) sectional speed, frequency of eating out Obesity: >20% frequency of Korean style meat dishes in obese
study and menu, snacking group (p<0.05).
Both male and female  Cross- - Breakfast, meal time, snacking PIBW? Normal: <120% - Shorter meal fime in obese group(p<.001) Kim [37]
(n=5693, age=6th sectional frequency Obesity: >120%
grade elementary study
school)
Female (n=584, age=5- Cross- * Number of meails, breakfast, PIBW? Normal: 20~110% + Insignificant Kim et al [38]
6th grade elementary  sectional eating regularity, unbalanced Overweight: 110~130%
school) study eating, snacking frequency Obesity: >130%
Both male and female  Cross- + Breakfast, eating speed, snacks, PIBW Mildly obesity : 120~130% + Insignificant Kim et al [39]
(n=64, age=elementary sectional overeating, unbalanced Moderately obesity: 130~150%
student) study eating, dinner, late-night meals Severely obesity: >150%
Both male and female Cross- - Snacking frequency, eating Rohrer Normal: <148 - Impulsively eating foods even they didn't like in - Lee&Park [40]
(n=234, age=>5-6th sectional regularity , eating amount, Index Obesity: 2149 obese group (p<0.05), iregular amount of
grade elementary study overeating, impulsive meal, eating and lower frequency of snack in obese
school) food habits, snacks, late-night group (p<0.05)
meals
Both male and female  Cross- * Number of meails, breakfast, Rohrer  Underweight: <117 - Preference for meat (p<0.05), fish (0<0.01) and  Yang&Kim [41]
(n=568, age=>5-6th sectional food preference Index Normal: 118~148 legumes (p<0.05) in overweight group
grade elementary school) — study Overweight: >149 + Preference for fruit in nomnal group (p<0.05)
Both male and female  Cross- + Food preference, number of % fat Obesity: >20% (M), 225% (F) - Significant difference between the obese and  Park [42]
(=824, age=4-6th sectional meals, snack frequency, iming the normal group in terms of prefered
grade elementary study of snack snacks, late-night food(only male), eating speed(only male), and
school) meals, overeating, eating late-night meal(only female) (p<0.01)
amount, eating speed, going
without a meal
Both male and female  Cross- - Breakfast, eating regularity, PIBW? Underweight: <90% - Eatfing speed, overeating, and unbalanced diet Kim et al [43]
(n=750, age=2-6 sectional eating speed, overeating, Normal: 90~110% in male overweight group
years) study unbalanced eating, prefered Overweight: >110%

snacks and food

1) PIBW, percent of ideal body weight;

BMI, body mass index; WHP, weight/height index expressed as the percentage of the median of the growth chart, 2) Obesity rate: (actual
weight-standard weight)*100/standard weight; standard weight: 50th percentiles of weight for age in 2007 children and adolescent standard growth chart, 3) BMI in 1998 growth
chart, 4) 1999 growth char, 5) 50th percentiles of weight for height in 1998 growth chart, 6) 50th percentiles of weight for height in 1985 growth chart, 7) The most proper
responses were scored 2 and the least one 0, 8) 5-grade fat mass for age 1998 standard, 9) 5-point Likert scale (5 for ‘strongly agree’ to 1 for ‘strongly disagree), 10) 5-year
follow up from 1% grade to 5™ grade in elementary school, 11) Depending on the anthropometry assessment, overweight and obese children was classified to obese group
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Table 4. confineud

Suojects Studly Predictor variables ____ Obesiy indicators Results Author
(n, age) design Indices” Criteria

Both male and female  Cross- + Breakfast, food preference, PIBW® Normal; <120% - More frequent skipping breakfast and Lee et al [44]
(n=1981, age=1-6th  sectional late-night medals, snack costs Obesity: >120% preference for fish in obese group (p<0.05)
grade elementary study Mild: 120~129% - Preference for fruits and vegetables in normal
school) Moderate: 130~149% group (p<0.05)

Severel: >150%

Both male and female  Cross- * Breakfast, meal regularity, meal weight/  Underweight: <10percentile + Higher scores of 'meal speed (p<0.05), 'enjoy a KM&Chyun
(n=252, age=2-6 sectional speed, eating amount, height ratio  Nomality: 10~90percentile meal (p<0.001), and 'correct eating atfitude [48]
years) stuay balanced medal, enjoy a medl, Obesity: >90percentile (p<0.01) in obese group

eating aftitude, snack nutritious
food, choice abstaining from
strong-tasting foods 7

Both male and female  Cross- + Breakfast skipping, unbalanced % fat® Extrerne underweight: - The highest infake of snacks before dinner in Park et al [23]
(n=222, age=>5th sectional eating, overeating, snacks, <5.8%(M), <10.8%(F) normal group (p=0.027)
grade elementary stuady enjoy a medl Underweight: 5.8~8.5%(M),
school) 10.8~139.9%(F)

Normal:8.5~13.0%(M),
13.9~19.6%(F)

Overweight: 13.0~19.0%(M),
19.6~25.7%(F)

Obesity: >19.0%(M), >25.7%(F)

Both male and female  Case- - Eating regularity, breakfast/ (school  Mild and severe Obese + Higher preference for snacks (p<0.001) and Lee&Chang
(n=204, age=3-6th control dinner skipping, eating speed, physical more unbalanced eating (p<0.05) in normal [46]
grade elementary study snacking, unbalanced eating, examination) group
school) eating out, dessert intake

Both male and female  Cross- * Number of meals, snacks WHR BMI Normal: WHP 90~110% - Positive correlation of daily numioer of snacks Han&Rhee
(n=100, age=5th grade sectional frequency, late-night meal, Obesity: WHP >120% and BMI and eating speed with PBW (0<0.01) and BMI  [25]
elementary school) study eating speed >20 (p<0.01)

Both male and female  Cohort - Breakfast, frequency of eating PIBW® Obesity: >120% - Faster eating speed in obese group (0<0.05)  Kang [47]
(n=229, age=5thgrade  study out, eating speed Overweight: 110~120%
elementary school” Normal: 90~110%

Underweight: <90%

Both male and female  Cross- - Eatfing speed PIBW, BMI  Normal: PIBW 90~110% - Faster eating speed in obese group (p<0.05)  Kang&Paik
(n=150, age=>5-6th sectional Overweight: PBW 110~120% [48]
grade elementary school) — study Obesity: PIBW >120%, BMI >20'

Both male and female  Cross- + Frequency of eating out, PIBW Obesity: >120% + Higher late-night meal in normal group Cha [49]
(=495, age=>5-6th sectional breakfast, number of medis, Normal: 90~110% (0=0.09)
grade elementary school) — study late-night meals, snacks, food

preference

1) PIBW, percent of ideal body weight; BMI, body mass index; WHR, weight/height index expressed as the percentage of the median of the growth chart, 2) Obesity rate: (actual
weight-standard weight)*100/standard weight; standard weight: 50th percentiles of weight for age in 2007 children and adolescent standard growth chart, 3) BMI in 1998 growth
chart, 4) 1999 growth chart, 5) 50th percentiles of weight for height in 1998 growth chart, 6) 50th percentiles of weight for height in 1985 growth chart, 7) The most proper
responses were scored 2 and the least one O, 8) 5-grade fat mass for age 1998 standard, 9) 5-point Likert scale (5 for ‘strongly agree’ to 1 for ‘strongly disagree), 10) 5-year

follow up from 1% grade to 5™ grade in elementary school, 11) Depending on the anthropometry assessment, overweight and obese children was classified to obese group
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Table 5. Characteristics of associational studies on eating environments as risk factors for obesity and the main results

Obesity indicators

Suojects Study design Predictor variables Results Author
(n. age) Indices Criteria
Both male and female Cross- + Family meal PIBW" Obesity: >120% - Insignificant Cha [49]
(=495, age=>5-6th grade sectional Normal: 90~110%
elementary school) study
Both male and female Case - Meals with reading or School physical Mild and severe Obesity - Tend to have meals withreadingor  Lee & Chang
(n=204, age=3-6th grade -confrol wartching TV examination wafching TV more in obese group [46]
elementary school) study (p<0.01)
Both male and female Cohort + Family medal PIBWY Obesity: >120% + Lower frequency of family meal in Kang [47]

(=229, age=>5th grade study
elementary school)

Overweight: 110~120%
Normal: 90~110%
Underweight: <90%

breakfast and dinner in breakfast
and dinner in obese and overweight

groups

1) PIBW, percentage of ideal body weight

2) 5-point Likert scale (5 for ‘strongly agree’ to 1 for ‘strongly disagree)

3) 50th percentiles of weight for height in 1985 growth chart
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Table 6. Characteristics of associational studies on food and nutrient infakes as risk factors for obesity and the main results

?:,bézsz Study design Predictor variables dicas” Obestly |nd|cg;ri%fi (; Results" Author
Both male andfemale  Cross- - Energy infoke % fat Normal: <25% - (only male) Obesity group : energy, protein, Son&lee [26]
(n=260, age=10-11 sectional * Nutrients intake: protein, lipid, Obesity: >25% carbohydrate, phosphorus, iron, thiamin intake
years) study carbohydrate, calcium, is lower than that of normal group (p<0.01)
potassium, iron, vitamin A, - (only female) obesity group : the infake of
thiamin, riboflavin, niacin, vitamin A and vitamin C was lower than normal
vitamin C group (p<0.05)
Both male and female  Cross- * Energy intake WHP Underweight: <90 + Insignificant Yim et al [27]
(=117, age=4-12 years) sectional - Nutrients intake: protein, Normal: 90~110
stuay calcium, iron, vitamin A, Overweight: 110~120
thiamin, riboflavin, niacin, Obesity: >120
vitamin C
- Foods intake: vegetable food,
animal food
Both male and female  Cross- - Consumption of foods with high BMI? Underweight: <5percentile - Insignificant Heo et al [50]
(n=155241, age=2-18  sectional energy and low nufrient values: Normal; >5percentile
years) study ramen, bread, snack, ice <85percentile
cream, hamburger, pizza, fried Overweight: >85percentile,
food, carbonated soft drink, <95percentile
fast food Obesity: >95percentile or
- Energy intake >25 kg/m??
+ Nutrient intake: carbohydrate,
protein, lipid, sodium
Both male and female  Cross- - Food infake: vegetables, fruits, BMI Underweight: <18.5 kg/m? - Greater consumption of vegetables in obese  Moon&Lee
(n=26039, age=middle sectional carbonated soft drink/soda, Obesity: 25 kg/m? group (p=.001) [29]
and High school study fast food, ramen, snacks, milk + More consumption of fruit(p=.000), carbonated
student) and soft drinks(p=.01), fast food(p=.000),
ramen(p=.000), snacks(p=.000) in
underweight group
Female Cross- - Food infake: cereals, meat, BMIY Underweight: <10percentile + Insignificant Bae [51]
(n=770, age=12-18 sectional dairy products, fruifs, Normnal: >10percentile,
years) study vegetables, fat and oils <85percentile
Overweight: >85percentile
Female Cross- - Food infake: fruits, vegetables, BMI Underweight: <18.5 kg/m? - The highest intake of vegetables in obese group Kim [28]
(n=16574, age=high sectional milk, carbonated soft drinks, Normal: 18.5~23.0 kg/m? (0<0.001)
school student) study fast food, ramen, snacks Overweight: 23.0~25.0 kg/m? + The highest consumption of fruit (P<0.05), fast
Obesity: >25.0 kg/m? food (p<0.05), ramen (p<0.001), snacks
(0<0.001) in underweight group
Both male and female  Cross- - Food infake and nutritional BMI Normal: 22~25 kg/m? - Insignificant Choi&Kang
(n=627, age=high sectional status: medat, fish, seaweed, Overweight: 25~29 kg/m? [32]
school student) study vegetables, fruits Obesity: >30 kg/m?

1) PIBW, percent of ideal body weight; BMI, body mass index; NAR, nufrient adequacy ratio; WHP, weight/height index expressed as the percentage of the median of the growth
chart; Obesity rate, actual weight/standard weight, 2) 50th percentiles of weight for age in 2007 children and adolescent standard growth char, 3) Depending on the
anthropometry assessment, overweight and obese children was classified to obese group, underweight and normal to normal group, 4) Standard weight: 50™ percentiles of weight
for height in 1985 growth char, 5) 1999 growth char, 6) 1998 growth chart, 7) 15-grade fat mass for age 1998 standard, 8) Depending on the anthropometry assessment,
overweight and obese children was classified to obese group
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Table 6. confineud

i N ind T
?:,b(‘]zcgjs Studly design Predictor variables — Obesity '”d'cé’;gfi; Results” Author
Both male and female  Cross- - Energy intake BMI Normnality: >15percentile, - More energy, carbohydrates, lipids, phosphorus, Kim et al [52]
(=149, age=4-13 sectional - Nutrient intake: protein, <85percentile potassium, zinc, thiamin, vitamin B6, ceredl,
years) study calcium, phosphorus, iron, Obesity: >85percentile and dairy products intake in female obese
fioer, zinc, vitamin A, vitamin E, group (p<0.05)
thiamin, riboflavin, vitamin B6, - Lower NARs of calcium, iron and folic acid in
niacin, vitamin C, folic acid male obese group (p<0.05)
- Food intake: cereals, fish/meat, + More unbalanced food consumption in male
vegetables, fruits, dairy obese group (P<0.009)
product, fat, sugars
Both male and female  Cross- - Energy intake Obesity  Normal; -10~20% - Higher zinc infake in male obese group Bae et al [33]
(n=163, age=5-6th sectional - Nutrient intake: protein, lipid, rate, BMI®  Obesity: >20% (P<0.05)
grade elementary study carbohydrate, fiber, thiomin, - Lower vegetable calcium in female obese
school) riboflavin, niacin, vitamin Bé, group (P<0.05)
folic acid, vitamin C, vitamin E,
calcium, phosphorus, iron, zinc
Both male and female  Cross- * Energy intake PBW®  Nomal: 90~110% + Higher energy in lunch (p<0.05) and thiamin  Lee et al [34]
(n=30, age=>5th grade sectional - Nutrient intake: protein, Obesity: >120% infake (p<0.05) in obese group
elementary school) stuay calcium, iron, vitamin A,
thiamin, riboflavin, vitamin C
Male Cross- - Energy intake Obesity  Normal; -10~20% - Lower heme iron intake in obese group Lee et al [36]
(n=115, age=10-12 sectional - Nutrient intake: protein, lipid, rate Obesity: >20% (p<0.09)
years) study carbohydrate, fiber, ash, - Iron sources in obese group: rice, Tofu, Kimchi,
vitamin A, thiamin, riboflavin, pork, eggs in order
niacin, vitamin B6, folic acid, - Iron sources in normal group: rice, Kimchi, Tofu,
vitamin C, vitamin E, calcium, Chocopie, daikon in order
phosphorus, sodium,
potassium, iron, zinc
+ Ingestion of iron source food
Female (n=584, age=5- Cross- + Instant food intake PIBWY Normal: 90~110% - insignificant Kim et al [38]
6th grade elementary  sectional Overweight: 110~120%
school) study Obesity: >120%
Both male and female  Cross- - Energy intake Schooal - - Positive correlation between vitamin C, fruit Lee&Kim [53]
(n=23, age=10.0£ 0.8 sectional - Nutrient/food intake: protein, physical infake, body weight, and BMI (p<0.05)
years) stuady lipid, vitamin C, ceredls, fruits, examination
meat, fat and oils
Both male and female Cross- - Energy infake Weight/  Underweight: <10percentile - Higher intake of protein (0<0.05), iron (0<0.05),  Km&Chyun
(n=252, age=2-6 years) sectional - Nutrient intake: protfein, calcium,  height ratio Normal: 10~90percentile niacin (<0.05), vitamin C (p<0.05), phosphorus [45]
study phosphorus, iron, vitamin A, Obesity: >90percentile (p<0.001), thiamin (p<0.01) in obese group

thiamin, riboflavin, niacin, vitamin C
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1) PIBW, percent of ideal body weight; BMI, body mass index; NAR, nufrient adequacy ratio; WHP, weight/height index expressed as the percentage of the median of the growth
chart; Obesity rafe, actual weight/standard weight, 2) 50th percentiles of weight for age in 2007 children and adolescent standard growth charf, 3) Depending on the
anthropometry assessment, overweight and obese children was classified to obese group, underweight and normal to normnal group, 4) Standard weight: 50™ percentiles of weight
for height in 1985 growth char, 5) 1999 growth char, 6) 1998 growth chart, 7) 15-grade fat mass for age 1998 standard, 8) Depending on the anthropometry assessment,
overweight and obese children was classified fo obese group



Table 6. confineud

Subjects Study ) ) Obesity indicators” .
(n, age) design Predictor variables ndices” Criteria Resutts Author
Both male and female Cross- + Food intake: fiied food, sti-fried food, PIBW Mild obesity ; 120~130% + More consumption of instant foods in severe Kim ef al [39]
(n=64, age=elementary sectional  fast food, instant food, sweet food, Moderate obesity: 130~150% obese group (p<0.05)
school student) study soda, vegetables, Herbs Severe obesity: >150%
Both male and female Cross- + Food infake: meat, vegetables, milk, % fat? Extreme underweight: <5.8%(M), - Insignificant Park et al [23]
(n=222, age=5th grade sectional  oil cooking food, various side dishes, <10.8%(F)
elementary school) study strong-tasting food, Instant food Underweight: 5.8~8.5%
* Infake of vitamin supplements (M), 10.8~13.9%(F)
Normal; 8.5~13.0%(M),
13.9~19.6%(F)
Overweight: 13.0~19.0%
(M), 19.6~25.7%(F)
Obesity: >19.0%(M), >25.7%(F)
Both male and female Cross- - Total daily energy intake: staple food, % fat Underweight: <14%(M), <17%(F) - Association of energy intake from sfaple food with  Ko&Yu [54]
(n=261, age=>5-6th sectional  snacks Normal; 14~20%(M), 17~24%(F) female obese group (p<0.05)
grade elementary study Overweight: 21~24%(M),
school) 25~29%(F)
Obesity: >25%(M), >30%(F)
Both male and female Cross- + Food infake: ceredls, fruits, milk and WHR BMI Normal: WHP 90~110% - Higher intake of energy, cholesterol, saturated fatty Han&Rhee [25]
(n=100, age=5th grade sectional  dairy products, fish/medt, light color/ Obesity: WHP >120%, BMI >20 acids, profein, calcium, iron, thiamin, and fish in
elementary school) study greenish yellow vegetables, bone- obese group
eating fish, fat and oils - Lower intake of greenish-yellow vegetables and
- Energy intake fruits in obese group
* Nutrient intake: protein, calcium, iron,
refinol, thiamin, riboflavin, niacin,
vitamin C
Both male and female Cross- + Energy infake PIBW, BMI  Normal: PIBW 90~110% + Higher intake of fat in female obese group Kang&Paik [48]
(n=150, age=>5-6th sectional + Nufrient intake: protfein, lipid, Overweight: PBW 110~120% (p<0.05)
grade elementary study carbohydrate, ash, calcium, Obesity: PIBW >120%, BMI >20% - Lower infake of calcium in obese group (p<0.001)
school) phosphorus, iron, vitamin A, thiamin,
riboflavin, vitamin C
Both male and female Case- - Daily and medal time infake School  Mild and severe Obese + Higher intake of potassium (p<0.05) fiber, iron, Lee&Chang
(n=204, age=3-6th confrol - Energy infake physical thiamin, riboflavin, vitamin C (p<0.001) in cbese [46]
grade elementary study - Nutrients infake: protein, lipid, sugars, examination group
school) fiber, calcium, phosphorus, iron, - Lower intake of vitamin C (p<0.001) af lunch and
sodium, potassium, vitamin A, potassium (p<0.001) af dinner in obese group
thiamin, riboflavin, niacin, vitamin C,
cholesterol
Both male and female Cross- + Food intake: staple food (rice, bread, PIBW Normal; 20~110% + Higher consumption of rice and ramen in the Cha [49]
(n=495, age=>5-6th secfional  Ramen), Side dishes (hamburger, Obesity: >120% staple food in obese group (p=0.01)
grade elementary study hotdog, chicken, fried food), snacks

school)

(donuts, chocolate, ice cream,
cakes, potato snacks), soft arinks
(juice, yogurt, sprite)

1) PIBW, percent of ideal body weight; BMI, body mass index; NAR, nufrient adequacy ratio; WHP weight/neight index expressed as the percentage of the median of the growth
chart; Obesity rate, actual weight/standard weight, 2) 50th percentiles of weight for age in 2007 children and adolescent standard growth chart, 3) Depending on the
anthropometry assessment, overweight and obese children was classified fo obese group, underweight and normal to normal group, 4) Standard weight: 50™ percentiles of weight
for height in 1985 growth char, 5) 1999 growth chart, 6) 1998 growth chart, 7) 15-grade fat mass for age 1998 standard, 8) Depending on the anthropometry assessment,
overweight and obese children was classified to obese group
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