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Abstract

This study compared obese children’s food group intakes with the new Dietary References Intakes for Koreans (KDRIs) food guides for 5th-6th
grade school children. This study also determined the extent of sedentary life styles related with obesity in this area of children. This is a cross-sectional
study of 799 school children. The dietitian sent a survey form describing the project and a questionnaire to the subject’s family. The questionnaire
included child demographics, family history of chronic diseases, the daily servings of five food groups, such as grains, meat and beans, dairy products,
fruits, and vegetables. The daily or weekly hours of physical activity, television viewing, and computer usage were also surveyed. Obesity index
(%) of the subjects was calculated, and children with an obesity index (%) equal to or greater than 20 were classified as the obese. Among the
799 participants, 50.7% were female. The percentages of the normal and the obese were 691 (86.5%) and 108 (13.5%) respectively. Obese children
reported eating less vegetables (p<0.05), more high sugar snacks (p<0.05), and high fat snacks (p<0.05) than normal children. No significant differences
in food servings of grains, meats and beans, and fruits, and dairy products between the normal and the obese were shown. Obese children reported
fewer hours of physical activities (p<0.05) and more hours of computer usage (p<0.05) than normal children. Girls showed less likelihood of being
obese (odds ratio, 0.575, CI (0.38, 0.87), p<0.05). More hours of physical activity significantly decreased the likelihood of being obese (odds ratio,
0.572, CI (0.35, 0.92), p<0.05). Family history of obesity almost doubled the likelihood of obesity in children (odds ratio, 2.653, CI (1.660, 4.241),
p<0.05). In conclusion, frequent snacking, inadequate vegetable consumption, and sedentary lifestyle increased significantly the likelihood of obesity

in children, which suggest that obesity intervention in this age group should focuse more on those variables.
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Introduction

Excessive weight in childhood is a serious public health
problem because of its costly health consequences later in life
and increasing prevalence in Korea. In two decades in Korea,
the prevalence of obesity in 6-11 year olds has increased by 4
times in girls and nearly 6 times in boys (Kang & Hong, 1997).
In boys, the obesity rate of elementary school children, aged
10-14, was highest (17.9%), followed by 13.9% in aged 15-19.
In girls, the obesity rate (13.5%) was highest among middle and
high school students, aged 15-19, showing a trend of increasing
obesity rates when getting older (Ministry of Health and Welfare,
2006).

Child obesity is significantly related to adult obesity and early
development of chronic disease (Zwiauer er al., 1992). Obese
children also suffer from a lower-esteem that affects their school
performance and their peer relationships, leading to long-term
psychological effects (Tershakovec et al., 1994). Lifestyle factors
associated with obesity include eating habits, physical activities,

and sedentary life styles. Studies have shown that the likelihood
of obesity in children is 12% higher for each hour of TV viewing,
and 10% lower for each hour of moderate to vigorous physical
activity (Crooks, 2000; Hernandez, 1997). Snacking is considered
an important factor for being obese in children (Cross, 1994,
Heald, 1992; Jahns, 2001; Jimenz-cruz, 2002; Lytle, 2000). The
average size of snacks and energy per snack has remained
relatively constant in children while the number of snacking
occasions increased significantly as their age increased (Cross,
1994; Jahns, 2001).

For a balanced diet for healthy children, especially for aged
11-12, Dietary References Intakes for Koreans (KDRIs) food
guides recommend 3 servings of grains, 2 servings of milk/milk
products, 4 servings of meat and beans, 2 servings of fruits, 5
servings of vegetables, and 4 servings of fats and sweets (Korean
Nutrition Society, 2005). Munoz et al. (1997) reported that only
1% of the surveyed US children meet 100% of the dietary
guidelines of American children. Neumark-Sztainer e al. (2002)
reported that the percentages of youth consuming the recom-
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mended amounts of fruits and vegetables were about 45% for
fruits and 16% for vegetables.

Because daily serving numbers of each food group in children
had not been specified in Korea until 2005, studies regarding
compliance of the KDRIs food group were limited. The Park
et al. (2005) showed that only 18.2% of the subjects consumed
all five food groups, and about 10% of the subjects consumed
only three food groups of grains, vegetables, and fruits. Lim
(2001) reported 41.5% preschoolers did not consume any fruits
a day and 45% only took one kind of dairy products.

The purpose of this study was to identify eating and physical
activity patterns associated with obesity among school children
in Seoul, Korea. Specifically, the aim of this study is to compare
the obese children’s food group intakes with the new KDRIs
food guides for children, aged 11-12. This study will also
determine the obesity-related factors in this area of children. In
doing so, the study seeks to identify high-risk groups, and further
studies will be conducted on developing effective solutions
through school policies and interventions as well as recommen-
dations for family practices that would help to reverse the
problem.

Subjects and Methods

This is a cross-sectional study of 799 school children in Seoul,
Korea. The study was conducted in 2005 and included eight
elementary schools in Seoul and its surrounding areas. Fifth and
sixth grade children at selected elementary schools were invited
to participate in this study. The dietitian sent a survey form
describing the project and a questionnaire to each family prior
to data collection. The questionnaire included child demograph-
ics, family history of chronic diseases, such as obesity, diabetes,
high blood pressure, and heart diseases, eating habits, and life
style. The questions for the family history of chronic diseases
included 5 items, one of the questions was: “Has any one in
the family including your child’s extended family ever had
diabetes? If yes, write the relationship between the child and
the person who has the history of diabetes.” The food group
intakes of the subjects were assessed with a revised questionnaire
which was previously used in other research (Ha ef al., 2005).
The questionnaire for food group intake included the following
items: grains (carbohydrates rich food), meats, beans, and eggs
(protein rich food), dairy products, fruits, and vegetables.
Questions consisted of the definition of the food group, food
sources, serving size, and frequency. Categories for each answer
were divided into subgroups according to the KDRIs food
guidelines for Korean children: less than and equal to, or more
than standard number of servings for each food group. For the
assessment of snacking habits, 4 questions were asked, and one
of sample questions was: “In general, does your child eat foods
such as sweet snacks, candy bars, ice cream or drinks, soft drinks,
etc.; Write the number of servings per day, (or week) and the
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kinds of snacks.” The reported numbers of snack servings (high
fat snacks or high sugar snacks) were divided into 3 categories,
everyday, 4-6 times per week, and 1-3 times per week. Parens
were asked to report how many minutes, or hours per day or
per week, their children spent playing, exercising and watchirg
television or using computer games. The measurement of daily
hours/minutes of physical activity were divided into 3 subgroups:
less than 1 hour, 1-2 hour, and more than 2 hours.

The obesity index (%) was calculated with the formulas s
below. Standard body weight is the 50™ percentile value of sarre
age, sex, and height according to the 1998 Korean growth
standard (KOR). Children with an obesity index value of equil
to or greater than 20 were classified as obese (Korean Society
of Pediatrics, 1999).

Obesity index (%) = [(Present weight-standard weight)/
standard weight] x 100

Statistical analysis

Of the 850 children that participated, 799 cases for which theie
was complete information were included in the statisticil
analysis. The statistical package program of SPSS PC+ was used
for all of our statistical analysis. Standard quality checks were
performed in 10% of the cases. Frequency distributions and cro:s
tabulations were used to evaluate and edit the data. All variables
were categorized using cut-off points based on percentiles cr
standard definitions. The t-tests were used for the continuois
variables, and chi-square or Fisher’s exact tests were used for
the categorical variables. The crude odds ratio was used as a
measure of association (Rosner, 2000).

Results

Our subjects were divided into 2 groups: the normal and tte
obese, according to the obesity index (%) (Table 1). The totil
numbers of subjects were 799, with 49.3 (%) male and 50.7 (%)
female. The distribution of age and sex in two groups were
similar, The mean age of the subjects was 1lyears (0.6), ranged
11-12 years. The Mean Obesity index (%) of the normal ard
the obese were -3.2% (11.4) and 33.4% (10.3) respectively
(p<0.05). The percentages of normal and obese children were
86.5% (691) and 13.5% (108) respectively. Ten percent of
females and 16.8% of males among all children were obese
(p<0.05). Of the family histories of chronic diseases surveyed,
significantly the higher family history of obesity in the obese
group, compared to normal children (41.8% in the obese 1s
14.4% in the normal (p<0.05)) was reported. Obese children hed
32% of family histories of diabetes and 21% of high blocd
pressure. But those values were not statistically different with
the percentage of the normal’s family histories.

In Table 2, similar trends in eating frequencies in grains, mea:s
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Table 1. Demographic characteristics of the subjects

Table 2. Reported number of servings of major foods and snacks

ariables Criteria Normal" Obese” Total n®
Numbers (%) 691 (86.5” 108 (13.5) 799 (100.0)
Mean age, year, (SD) 116 (1) 119 (11) 117 (1.0)
Mean height, cm, (SD) 1503 (7.9) 151.8 (8.6) 150.9 (8.2)
Mean weight, kg (SD)* 394 (6.1) 521 (95) 43.1 (9.5)
Sex* Male 328 (832) 66 (168) 394 (49.3)
Female 363 (89.6) 42 (104) 405 (50.7)

Obesity index,%, (SD)* 32 (114) 334 (10.3) 8.0 (256)
o Yes 144 (30.0) 84 (32.0) 288 (36.0)
S;?'e'{e:'?ﬁz)ry of No 241 (51.0) 105 (30.0) 346 (43.0)
Not sure 88 (19.0) 77 (29.0) 165 (21.0)

Famiy history of high  Yes 142 (266) 57 (214) 199 (249)
blood pressure mmHg No 216 (40.5) 105 (39.5) 321 (40.2)
(%) Not sure 175 (32.8) 104 (39.1) 279 (34.9)

o Yes 32 (6.0) 14 (53) 46 (5.8)
5;’:;:62‘5;,2’)" of heat 98 (559) 143 (538) 441 (55.2)
Not sure 203 (38.1) 109 (41.0) 312 (39.0)

o Yes 77 (144) 111 (41.8) 188 (24.0)
zsg:l'tyy *E[,j:)‘”y of No 288 (54.8) 112 (421) 400 (50,0)
Not sure 168 (315) 43 (162) 211 (26.0)

" obesity index (%) <20: normal, obesity index (%)>20: obese
obesity index (%6)=[(Present weight-standard weight)/standard weight] x 100
% Number of subjects (percentage)
3 Total n: Total number of children
* p<0,05 levels among normal and obese

and beans, fruits, and dairy products were found between normal
and obese children. Almost two-thirds of obese children in the
study (67.7%) consumed more than 3 grain servings per day,
recommended KDRIs food guide. Only one-third (26.9%) of
obese childrens consumed recommended daily servings of meat
and bean groups. In reported fruit intakes, 56.9% of obese child
met recommended daily servings of fruits. A slightly higher
percentage of obese children (62%) consumed more daily
recommended servings of dairy products than the normal (55%)
without significant differences.

The eating practices in vegetables (p<0.05) and snacks
(p<0.05) were somewhat different between normal and obese
children. A greater percentage of normal children (58%) met
KDRIs guidelines of vegetables, 5 servings a day, than obese
children (38.9%) (p<0.05). More obese children reported eating
both high fat- and high sugar- snacks every day than did normal
children (sweets: 30.6% vs 10.4% (p<0.05), chips: 30.6% vs
12.0% (p<0.05)). Among obese children, 35.1% of obese children
reported eating sweet snacks 3 times per week, with 30.6% eating
every day and 34.3% eating less than 3 times per week. About
38% of the obese children reported eating high fat snacks 3 times
per week, 30.6%, everyday and 35.2%, less than three times per
week.

According to the Health Guideline for school children, children
are recommended to have at least 60 minutes of physical activity
daily and to have limitation of inactive forms of play (Corbin
Pangrazi, 1998a). Table 3, 71% of the obese and 57.6% of the
normal reported exercising less than 1 hour per day at home,

Normal” Obese”  Total n¥
(n=691) (n=108)  (n=799)
Grai <3 times/day 223 (32.37 35 (32.4) 258 (32.3)
rains
> times/day 458 (68.7) 73 (67.3) 541 (67.7)
<4 times/day 483 (69.9) 79 (73.1) 562 (70.3)
Meats and beans

> times/day 208 (30.1) 29 (26.3) 237 (29.7)
, <2 times/day 306 (44.4) 41 (38.0) 347 (43.5)

Dairy products :
> times/day 383 (55.6) 67 (62.0) 450 (56.5)
Fruit <2 times/day 298 (43.1) 44 (40.7) 342 (42.8)

ruits

> times/day 393 (56.9) 64 (59.3) 457 (57.2)
<5 timesiday 290 (42.0) 66 (61.1). 356 {44.6)

Vegetables™ .
= times/day 401 (58.0) 62 (38.9) 443 (554)
everyday 72 (10.4) 33 (30.8) 105 (13.1)
Sweets* 3-6 timesiweek 316 (45.7) 37 (34.3) 353 (44.2)
<3 times/week 303 (43.8) 38 (35.1) 341 (42.7)
everyday 83 (12.0) 33 (30.6) 116 (14.6)
Chips* 3-6 timesiweek 377 (54.6) 38 (35.2) 415 (51.9)
<3 times/week 231 (33.4) 37 (34.2) 268 (33.5)

v obesity index (%) <20: normal, obesity index (%)>20: obese
obesity index (%) = [(Present weight-standard weight)/standard weight] x 100
3 Number of subjects (percentage)
9 Total n: Total number of children
* p<0.05 levels among normal and obese

Table 3. Reported physical activity practice by obese and normal children

. L Normal”  Obese” Total n?
Variable Criteria (n=691) (n=108) (n=799)
<1hr/day 400 (57.6)? 76 (71.0) 476 (60.0)
Physical

activity* 1-2hr/day 263 (37.6) 30 (27.1) 293 (36.3)
more than 2hrs./day 28 (4.1) 2 (1.9) 30 (3.7)
<1hr/day 120 (17.2) 16 (14.8) 136 (16.8)
Games/ 1-2hrfday 193 (27.9) 25 (23.1) 218 (25.5)

computers
more than 2hrs./day 378 (54.9) 67 (62.0) 445 (58.7)
<1hr/day 189 (27.4) 36 (33.3) 225 (30.4)
TV viewing 1-2hr/day 232 (335) 36 (33.3) 268 (334)
more than 2hrs./day 270 (39.1) 36 (33.3) 306 (36.2)

" obesity index (%) <20: normal, obesity index (%)>20: obese
obesity index (%)=[(Present weight-standard weight)/standard weight] x 100
2 Number of subjects (percentage)
9 Total n: Total number of children
* p<0.05 levels among normal and obese

and those values were statistically different (p<0.05). About 1/3
of the obese (27%) had physical activities at home for 1-2 hours
per day and only 1.9% for more than 2 hours per day. Sixty
two percent (62%) of obese children played games for more than
2 hours per day, compared with 55% of the normal (p<0.05).
Only 14.8% of the obese reported playing computers (computer
games) less than 1 hour per day and 23% for 1-2 hour/day. There
was no significant difference in daily hours of TV viewing
between the normal and the obese. Only 33% of the obese
reported watching television less than 1 hour per day, 33% for
1-2 hour/day, and 33% for more than 2 hours /day.

Table 4 includes the results of the association between various
factors and obesity. Gender was shown to be significantly
associated with the probability of obesity. Girls showed less
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Table 4. Odds Ratios (ORs) and 95% Confidence Intervals (Cl) for selected
factors associated with obese children

Obese”
Odds ratio 95% Cl

Gender*
Female 0.575 0.380-0.870
Male 1

Diabetes history
Yes 0.686 0.414-1.137
No 1

Obesity history*
Yes 2.653 1.660-4.241
No 1

Servings of grains
> 1.025 0.665-1.580
<3 1

Servings of meats and beans
> 0.892 0.541-1.334
<4 1

Servings of dairy
= 0.815 0.670-0.102
<2 1

Servings of fruits
> 1.018 0.461-2.248
>2 1

Servings of vegetables*
> 0.460 0.304-0.697
<5 1

Servings of sweets
everyday 1.306 0.891-1.981
<3 times/week 1

Servings of chips*
everyday 1.911 1.207-3.205
<3 times/week 1

TV viewing/computer use
= hrs/day 0.701 0.439-1.120
<2 hrs/day 1

Daily physical activity *
> hrs/day 0.572 0.354-0.925
<1 hrs/day 1

1) obesity index {%}<20: normal, obesity index (%6)>20: obese
obesity index (%)=[(Present weight-standard weight)/standard weight] < 100
* significant at « =005 level

likelihood of being obese with statistical significance (odds ratio,
0.575, CI (0.380, 0.870), p<0.05). A family history of obesity
almost doubled the likelihood of obesity in children (odds ratio,
2.653, CI (1.660, 4.241), p<0.05). The number of servings of
grains, meats and beans, dairy products, and fruits, according
to KDRIs guidelines, had no protective effect on obesity in
children. Eating 5 or more vegetable servings per day showed
protective association with obesity (odds ratio, 0.460, CI (0.304,
0.697), p<0.05). Eating high fat snacks, such as chips, everyday
increased double likely to be obese than eating less than 3 times
per week (odds ratio, 1.91, CI (1.207, 3.2051), p<0.05). Exerci-
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sing one or more hours per day significantly decreased likelihooc
of being obese (odds ratio, 0.572, CI (0.354, 0.0.925), p<0.05)

Discussion

In this study, the obesity rate of children was 13.5%, and the
value is not yet as high as the obesity rate in American childrer
(Ha et al., 2005). However, the problem is the rapidly increasing
obesity rate in Korean school children, as was already reportec
in other studies (Kang & Hong, 1997; Lee et al., 1999; You
et al., 1997). The factors that are associated with obesity in this
study included snacking, vegetable consumption, daily hours o’
physical activity and computer games/computer usage. Eating
improper servings of vegetables or eating too much of fatty o1
sugary snacks are significantly associated with the development
of obesity (Lee et al., 2000; Lee et al., 2002). The snacking
prevalence and the daily intakes from snack in children has
increased over the decade, thus leading to poor nutrition status
and increased adiposity in children (Jahns er af., 2001, Niclas
et al, 2001).

More hours of physical activity and less hours of compute:
usage was found to be decreased the likelihood of being obesc
in this study (Table 3 & Table 5). These results were consisten
with other studies showing positive correlation between physica
inactivity and obesity in children (Andersen, 1998; Crespo, 2001
Epstein, 2001; Lowry, 2002). Data from the National Health anc.
Nutrition Examination Survey (NHANES) III revealed tha
children who had physical inactivity 4 or more hours each day
were most likely to be obese (Andersen, 1998). Lee e al. (2000
suggested that television viewing contributes to the developmen:
of overweight among children by reducing opportunities tc
engage in physical activity and increasing opportunities for
snacking.

In this study, girls had less likelihood of being obese than boy:
(odds ratio, 0.64, CI (0.43, 0.93), p<0.05, Table 4). Some studies
reported gender differences in obesity. Neumark-Sztainer et al
(2002) reported the significant differences in nutrient and fooc
intake patterns between girls and boys. Lee e al. (2002) reportec
that the male subjects exercised more frequently and longer thar.
the females. This sex difference indicates the needs of differen:
obesity interventions, such as different diet therapy and exercisc
regimens.

Family history of obesity increased the probability of having;
obesity in children (Table 4). Our findings are also concurren:
with other studies indicating the genetic effect of obesity
(Bouchard, 1989; Stunkard, 1990; You, 1997). However, wt
admitted that the findings of the family history of chronic
diseases are somewhat predictable because unexpected lowe-
prevalence of the family history of heart diseases reported by
the subjects and their parents. This may be due to the fact tha:
they are not well aware of health conditions or the characteristic
chronic diseases.
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Food intakes or nutritional status can be assessed in many
different ways. The common assessment is to get 24-hour food
records from the subjects and calculate them as nutrient intakes.
Food group intakes have also been accepted for rapid and
convenient dietary assessment methods. Variety of food, such
as DVS (Dietary Variety Score) or DDS (Dietary Diversity
Score), has been used as an index of dietary quality or dietary
intake (Um et al., 2006).

The KDRIs (Dietary References Intakes for Koreans) food
guides include daily serving numbers of food group according
to recommended daily calorie-intakes. For example, children
aged 11-12, should have 3 servings of grains, 4 meats and beans,
2 dairy products, 2 fruits, 5 vegetables, and 4 fats and oils. To
follow the daily serving numbers and one serving size is impor-
tant to maintain good health of children.
~ This study applied food group intakes as an assessment tool
for identifying eating patterns in children. This study was based
on self-reports and a single report. Thus the interpretation of the
results of this study may be restricted. However, this is the first
study to determine the compliance of newly established KDRIs
food guides in children. This study also strongly reported that
a large percentage of obese children in this area had inappropriate
eating patterns and physical activities, and thus more studies
regarding this area is warranted. For using KDRIs food group
intakes as dietary assessment methods, two things are still needed
to solve; ignorance about the KDRIs food guides, which is still
prevalent both in children and their parents, and proper one
serving sizes for children and preschoolers.

In conclusion, inadequate servings of vegetables and frequent
snacking habits contributed on increasing obesity rate in this area
of children. Another factors associated with obesity were the
family history of obesity, gender, and physical activity,
suggesting that careful monitoring of eating habits and nutrition
education of KDRIs and food guides are needed.

Acknowledgment

[ wish to thank Dr Y. N. Lee from Kyung Hee University
and all dietitians who participated in this study for conducting
this research with minimal difficulties.

Literature cited

Andersen RE, Crespo CJ, Bartlett SJ, Cheskin LJ & Pratt M (1998).
Realationship of physical activity and television watching with
body weight and level of fatness among children. JAMA 279:
938-942.

Corbin CB & Pangrazi RP (1998a). Physical activity for children:
A Statement of guidelines. p.21. NASPE Publication, VA, USA

Crespo CJ, Smit E, Troiano RP, Bartlett SJ, Macera CA & Anderson
RE (2001). Television watching, energy intake and obesity in US
children. Arch Pediatr Adolesc Med 155:360-365.

Crooks DL (2000). Food consumption, activity, and overweight
among elementary school children in Appalachian Kentucky
community. Am J Phys Anthropol 112:159-170.

Cross AT, Babicz D & Cushman LF (1994). Snacking patterns among
1,800 adults and children. J Am Diet Assoc 94:1398-1403.

Epstein LH, Gordy CC, Raynor H A, Beddome M, Kilanowski CK
& Paluch R (2001). Increasing fruit and vegetable intake and
decreasing fat and sugar intake in families at risk for childhood
obesity. Obes Res 9:171-178.

Ha AW, Bae SJ, Urrutia-Rojas X & Singh KP (2005). Eating and
physical activity practices in the risk of overweight and overweight
children. Nutr Res 25:905-913.

Heald FP (1992). Fast food and snack food: beneficial or deleterious.
J Adolesc Health 13:380-383.

Hernandez B, Gormaker SL, Coditz GA, Peterson KE, Laird NM &
Parra Cabrera S (1997). Association of obesity with physical
activity, television programs and other forms of video viewing
among children in Mexico City. Gac Med Mex 133:527-534.

Jahns L, Siega-Riz AM & Popkin EM (2001). The increasing
prevalence of snacking among US children from 1977-1996. J
Pediatr 138:493-498.

Jiménz-cruz A, Barcardi-Gascon M & Jones EG (2002). Consumption
of fruits, vegetables, soft drinks, and high-fat-containing snacks
among Mexican children on the Mexico-U.S. border. Arch Med
Res 33:74-80.

Kang YJ & Hong YJ (1997). The prevalence of childhood obesity
and adolescent obesity over the last 18 years in the Seoul area.
Korean Jowrnal of Nutrition 13:487-496.

Lee KH, Yoon SY, Her ES, Lee KY, Lee JH & Jang DS (1999).
Analysis of anthropometric and clinical data in obese children in
Changwon. Journal of the Korean Society of Food Science and
Nutrition 28:1164-1171.

Lee, MJ, Kim SK & Chang KJ (2002). Dietary behaviors, health-
related lifestyle and blood lipid profiles of obese children in
Incheon. Korean Journal of Community Nutrition 7:803-813.

Lee JB, Oh LJ, Kim SW, Kang JH & Yang YJ (2000). The
prevalence and risk factors of childhood obesity in elementary
students in Seoul. Journal of the Korean Academy of Family
Medicine 21:866-875.

Lim HJ (2001). Assessment of dietary intake of preschool children
in Busan: Assessment based on food Group intake. Korean Journal
of Community Nutrition 6:3-15.

Lowry R, Wechster H, Galuska DA, Fulton JE & Kann L (2002).
Television viewing and its association with overweight, sedentary
lifestyle, and insufficient consumption of fruits and vegetables
among US high school students: differences by race, ethnicity and
gender. J Sch Health 72:413-420.

Lytle LA, Seifert S, Ggreenstein J & McGovern P (2000). How do
children’s eating patterns and food choices change over time?
Results from a cohort study. Am J Health Promot 14:222-228.

Ministry of Health and Welfare (2006). The Third Korea National
Health and Nutrition Examination Survey (KNHANES III), 2005,
Seoul. Republic of Korea

Munoz KA, Krebs-Smith SM, Ballard-Barbash R & Cleveland LE
(1997). Food intakes of US children and adolescents compared
with recommendations. Pediatrics 100:323-329.

Neumark-Sztainer D, Story A, Hannan P & Croll J (2002). Over-
weight status and eating patterns among adolescents: where do
youths stand in comparison with the health people 2010 objectives.
Am J Public Health 92:844-851.



Aewha Ha

Nicklas TA, Baranowski T, Cullen KW & Berenson G (2001). Eating
patterns, dietary quality and obesity. J Am Coll Nutr 6:599-608.

Park MJ & Kim YN (2005). Study of textbook contents analysis and
students understanding on the Korean Recommended Dietary
Allowance and Food Guide in Middle School Home Economic
Education. The Journal of Korean Home Economics Education
Association 17: 113-128.

Park MY, Park EJ & Chung YJ (2005). Evaluation of diet quality
of Korean adolescents based on nutrient and food and food group.
Chungnam Journal of Home Economics 18:95-110.

Rosner B (2000). Fundamentals of Biostatistics. p.45-60. Fifth
Edition. New York. Duxbury Press, New York. USA

Tershakovec AM, Weller SC & Gallagher PR (1994). Obesity, school
performance and behavior of black, urban elementary school
children. Int J Obes 18:323-327.

217

The Korean Nutrition Society (2005). Dietary References Intake for
Koreans, 1% edition, Seoul. Republic of Korea

Um JK, Park MY & Chung YJ (2006). Composition of food groups
appropriate for evaluation of diet quality of Korean adolescents.
Korean Journal of Nutrition 39:560-571.

You JS, Choi YJ, Kim IS, Chang KJ & Chyun JH (1997). A study
on prevalence of obesity, eating habits and life styles of the 5th
grade students in Inchon. Korean Journal of Community Nutrition
2:13-22.

Zizza C, Siega-Riz & Popkin BM (2001). Significant increase in
young adult’s snacking between 1977-1978 and 1994-1996 repre-
sents a cause for concem. Prev Med 32:303-310.

Zwiauer K, Pakosta R, Mueller T & Widhalm K (1992). Cardio-
vascular risk factors in obese children in relation to weight and
body fat distribution. J Am Coll Nutr 11:41-50.



