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ABSTRACT

Purpose: In this study, we assessed the intake of nutrients and food groups and analyzed the
nutrition quotient of obese children in South Korea. The hypothesis was that dietary quality
and nutrient intake are related to the body mass index (BMI) of obese children.

Methods: The participants included 48 children (20 boys and 28 girls). Based on the
guidelines for the age-for-body mass index provided by the Korean National Growth Charts
for children and adolescents, the participants were divided into 3 groups: overweight, BMI >
85th percentile; obese, BMI > 95th percentile; severely obese, BMI > 99th percentile.
Results: The energy distribution showed that the carbohydrate ratio was significantly higher
in the overweight group (p < 0.01), whereas the fat ratio was significantly higher in the obese
and severely obese groups (p < 0.05). Thus, in the overweight and obese groups, the percent
body fat was negatively associated with the carbohydrate ratio (p < 0.05) but was positively
associated with the fat ratio (p < 0.05). The Dietary Reference Intakes (DRI) data revealed
that the intake levels of protein, vitamin B;, vitamin By,, and sodium were higher in all
groups. Intakes of fiber, calcium, potassium, and magnesium were insufficient in all groups,
and the DRI percent for protein was significantly higher in the obese and severely obese
groups than in the overweight group. No significant differences were obtained in food group
patterns or Nutrition Quotient (NQ) scores among the 3 groups. According to the evaluation
results by food record and NQ, a significant difference was obtained in the dietary quality of
obese children.

Conclusion: We conclude that a higher intake of fat enhances weight gain. Based on the
study results, we propose that the guidelines should consider the energy distribution of
carbohydrate and fat intake to prevent and control obesity among Korean children.

Keywords: pediatric obesity; eating habits; diet records; child nutrition sciences;
nutrition surveys

INTRODUCTION

According to the World Health Organization (WHO), childhood obesity is one of the most
serious health issues, and its prevalence has been rapidly increasing since 1980 due to
changes in eating habits [1]. By 2025, 260 million of the world’s 5-17 years old children
and adolescents will be overweight, of which more than 90 million will become obese [2].
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In Korea, the prevalence of obesity among Korean children increased from 10.3% in 2010
to 13.6% in 2019, and the prevalence of obesity among Korean adolescent has more than
increased 1.5 times, from 10.1% in 2010 to 18.9% in 2019 [3].

Childhood obesity negatively affects the quality of life of children by causing cardiovascular
complications such as dyslipidemia, hypertension, and diabetes, as well as contributing to
eating disorders, such as self-esteem degradation, emotional anxiety, and depression [4,5].
In addition, childhood obesity causes economic issues. It was reported that health care
expenses of obese adults were 36% higher than those of non-obese adults [6]. The possibility
of childhood obesity becoming adulthood obesity is as high as 80%. The more excessive
body weight in childhood, the more likely that obesity and cardiovascular complications will
continue into adulthood [7].

Childhood obesity is caused by genetic factors, environment, and diet-related individual
lifestyle [8]. Diet is an important factor related to obesity and the risk of metabolic disorders
[9]. Children develop eating habits that continue until adulthood [10]; therefore, it is an
important time to acquire healthy eating habits [11]. Poor eating habits, such as picky eating,
fasting, and overeating, lead to health problems [12]. In the case of obese children, dietary
problems such as irregular meals, skipping breakfast, and inappropriate snacks have been
reported, and they have poor eating behaviors such as eating too fast and overeating [13].

The Nutrition Quotient (NQ) has been developed to assess the nutritional status of children
and adolescents [14]. The NQ is an assessment tool that provides an inclusive viewpoint

of the children’s quality of meals and dietary habits [15]. Obese children and adolescents
have low NQ scores [16,17]. Korean obese children consume approximately 1.2 times more
energy than their estimated energy requirements (EER). Protein intake is approximately 2.5
times higher than the recommended nutrient intake (RNI), and phosphorus, iron, vitamin
A, vitamin B, and niacin are significantly higher than the RNI, while calcium is about

60% lower than the RNI [18]. Severely obese children have not only an increased risk of
morbidity but also an increased association with various dietary problems, including higher
consumption of fast-food and foods that are high in energy dense and saturated fats [19].

Therefore, it is very important to assess the nutrient and food intake status in children for the
prevention and management of obesity in children. We hypothesized that the nutrient and
food intake status is related to the body mass index of obese children. This study investigated
the nutritional intake and food group intake status of obese children in Korea and evaluated
the nutritional quotient.

METHODS

Participants

Participants enrolled directly, through parents, or through legal caregivers. The study was
conducted from September 2019 to March 2020 at the Changwon Fatima Hospital and
Gyeongsang National University Changwon Hospital, Changwon, South Korea. The target
participants were children aged 7 to 11 years with body mass index (BMI) > 85th percentile
according to age-for-BMI provided by the Korean National Growth Charts for children and
adolescents. A BMI above the 85th percentile and below the 95th percentile for the same age
and sex indicates overweight. Obesity is classified as a BMI above the 95th percentile, while
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severe obesity is classified as a BMI above the 99th percentile for children and adolescents of
the same age and sex.

Recruitment was achieved through online and offline media (poster, blog, and social network
service). Potential participants were phone-screened, and eligibility was determined at a
screening visit. Participants with heart, renal, and liver disease, depression, eating disorders,
or other chronic diseases were excluded from this study. Moreover, participants with a history
of surgery relevant to this study within the last 6 months, and those who were participating

in weight management programs were excluded from this study. The study was conducted

in accordance with the principles of the 1964 Declaration of Helsinki and approved by the
Institutional Review Boards of the Changwon Fatima Hospital and Gyeongsang National
University Changwon Hospital. Informed consent was obtained from all participants
(GNUCH 2019-07-016-002, CFH-2019-11). This study process followed is illustrated in Fig. 1.

Anthropometrics measurement

Anthropometrics were measured using bioelectrical impedance analysis (InBody 720
Body Composition Analyzer; Bio Space Co., Seoul, Korea). The participants were dressed
lightly without footwear before measurement. Height and weight were measured, and BMI
was calculated. Waist and hip circumferences were measured while the participants were
standing with their arms open wide. All anthropometrics were measured twice, and the
results were averaged and recorded with an accuracy to 2 decimals.

Dietary intake assessment

Nutrition intake and food group intake were assessed using a 3-day food record (2 weekdays
and 1 weekend). Participants were required to provide the food record for a total of 4 weeks.
Researchers have explained the amount of food, food ingredients, and cooking method
records using food models, measuring cups, and spoons to the participants and caregivers.
Food and nutrient intake of the participants was analyzed using the Computer Aided
Nutritional Analysis Program (web version 5.0, 2016; Korean Nutrition Society, Seoul, Korea).

Assessment for eligibility

(n=66)
Excluded (n = 4)
Not meeting inclusion criteria
Enrollment
(n=62)
Week 1
Dropouts (n = 6)
: Week 2 covip-19 -
Dietary record (refusal to visit the hospital)
(4 weeks) Week 3
Week 4 qupouts (n=8)
Insufficient food records

Included in final analysis
(n=48)

Fig. 1. Flow diagram of the participants.
COVID-19, coronavirus disease 2019.
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Food group patterns

Food group patterns were expressed as grain, meat, vegetables, fruit, dairy, and oil
(GMVEFDO). It was expressed as 1 if consumed more than the minimal amount and O if
consumed less than the minimal amount. The minimal amount was 15 g for solid foods such
as rice, flour, and cheese, 30 g for liquid foods such as milk and yogurt, 30 g for meat and
vegetables, 30 g for solid foods such as lean meat, apples, and spinach, and 60 g for soy milk
and orange juice [20].

NQ

The NQ questionnaire was distributed to the participants and caregivers. Five items in the
“Balance” components measured the frequency of eating multi-grain rice, milk, beans

and bean products, and eggs. The “Diversity” components measured the number and
distribution of vegetable side dishes consumed in one meal. The “Moderation” components
measured four items on the frequency of eating processed meat, fast-food (ramyeon, instant
noodles), sweet foods (chocolate, cake, donut), and processed beverages. The “Practice”
components gathered whether the child cleaned their hands before meals, exercised, and
checked nutrition labeling. The “Environment” components assessed frequency of breakfast
consumption, movement during the meals, and screen time (TV, smart phone, computer).

Statistical analyses

Statistical evaluation was performed using statistical packages (SPSS ver. 25; IBM Corp.,
Armonk, NY, USA). Continuous variables are presented as mean and standard deviation values,
and categorical variables are presented as percentages. Differences between the groups were
analyzed using the one-way analysis of variance for dietary intake of participants and NQ score.
Participant characteristics and food group patterns were analyzed using the ¥ test.

RESULTS

Anthropometrics measurement

Table 1 lists the anthropometric characteristics of the participants. The distribution of age
and sex in overweight, obese, and severely obese participants was not significantly different.
The average weight, BMI, waist circumference, waist hip ratio, and total body water in the
overweight and obese groups were significantly lower than those in the severely obese group
(p < 0.01). The average height percentile, weight percentile, body fat mass, and percent body
fat in the overweight group were significantly lower than those in the obese and severely
obese groups (p < 0.01). In the weight percentile and BMI percentile, the severely obese
group was the highest, followed by the obese and overweight groups.

Daily nutrient intake of the participant

Table 2 indicates the amount of energy and macronutrients intake of the participants. In the
analysis of nutrient intake, the intake of all macronutrients was not significantly different
among the overweight, obese, and severely obese groups, but intake of cholesterol was
significantly lower in the overweight group than in the obese and severely obese groups (p <
0.05). Carbohydrate ratio was significantly higher in the overweight group than in the obese
and severely obese groups (p < 0.01). However, fat and protein ratio were significantly higher
in the obese and severely obese groups than in the overweight group (p < 0.05).
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Table 1. Anthropometric data of participants

Variables Overweight (n=10) Obese (n=18) Severely obese (n = 20) p-value
Age (yrs) 9.90+1.10 9.98+0.75 9.00+1.17 0.084
Boys 4 (40.0) 8 (44.4) 8 (40.0) 0.955
Girls 6 (60.0) 10 (55.6) 12 (60.0) (x* value: 0.091)
Height (cm) 143.43 £6.31 143.69 + 6.32 146.69 = 8.90 0.378
Weight (kg) 45.59 + 5.70° 48.71+5.14° 59.37 + 10.26" 0.000
BMI (kg/m?) 29,15 + 1.01° 93.57 + 0.81* 26.98 + 2.74° 0.000
Height percentile 64.21+925.07°  79.11+ 18.62° 88.73 + 11.41° 0.003
Weight percentile 86.74 + 7.912 96.06 + 3.56" 99.48 + 0.56° 0.000
BMI percentile 90.99 + 3.35° 97.28 + 1.24° 99.72 + 0.33¢ 0.000
Waist circumference (cm) 73.45 + 4.38° 76.14 + 4,522 82.55+8.15° 0.001
Hip circumference (cm) 83.40 + 3.37 86.77 + 3.35 91.85+7.93 0.001
Waist hip ratio 0.88 + 0.04* 0.88 + 0.05% 0.90+ 0.07° 0.456
Total body water 21.98 + 3.22% 20.22 + 4.29* 25.38 + 4.11° 0.001
Body fat mass 14.92 + 3.98* 21.30+ 3.12° 24.01 + 6.54° 0.000
Skeletal muscle mass 15.88+ 2.74 14.29 + 3.45 17.38+4.78 0.066
Percent body fat 32.90 + 7.65° 44,19 + 7.81° 40.55 + 5.39° 0.001

Values are expressed as mean + SD or number (%). The p-values were analyzed by one way analysis of variance.
BMI, body mass index.
@cDifferent letters are significantly different between BMI groups by Duncan’s multiple range test.

Table 2. Daily macronutrient intake of the participants

Variables Overweight (n = 10) Obese (n =18) Severely obese (n=20)  p-value
Energy (kcal) 1,752.87 + 327.20 1,854.96 + 260.52 1,826.51+2,293.75 0.669
Carbohydrate (g) 250.83 + 49.87 239.02 + 32.18 2492.50 + 35.48 0.729
Protein (g) 65.02 + 12.00 73.84+10.03 72.73 +13.94 0.170
Fat (g) 52.61+12.60 64.45 +14.89 60.35+13.82 0.112
Cholesterol (mg) 314.36+ 71.17* 414.85+ 82.72° 413.69 + 117.15° 0.021
Energy distribution

% Carbohydrate B2 £ 8887 51.72 + 3.98° 53.37 £ 4.11° 0.005

% Protein 14.87 £ 0.95 15.94+£0.76 15.92 £ 1.70 0.076

% Fat 27.02 +3.79? 31.06 + 3.74° 99.51 + 2.88% 0.016

Values are expressed as mean + SD. The p-values were analyzed by one way analysis of variance.
abpifferent letters are significantly different between body mass index groups by Duncan’s multiple range test.

Table 3 indicates the percentage of Dietary Reference Intake (DRI) for Korean children and
adolescents. The mean DRI percent for protein was significantly higher in the obese and
severely obese groups than in the overweight group. The DRI percent for fiber, vitamin

A, calcium, magnesium, and potassium was approximately below 70% of the DRI, and
magnesium was the lowest nutrient in the DRI percentage. The DRI percent of protein,
thiamin, riboflavin, and sodium was above 150% of the DRI, and cobalamin was the highest
nutrient in the DRI percentage.

Correlations coefficients between macronutrients and anthropometric
measurements

The correlations between carbohydrate and fat ratio and body fat percent are shown in Figs. 2 and 3.
Percent body fat was negatively associated with carbohydrate ratio in the overweight groups (r =
-0.709, p = 0.022) and obese groups (r = -0.472, p = 0.048). But fat ratio was positively associated
with body fat percent in the overweight (r=0.673, p =0.033) and obese groups (r=0.492, p =
0.038). In the severely obese group, there was no significant correlation between carbohydrate
and fat intake and body fat percentage.

Food group pattern and intake

Table 4 shows the food group pattern and intake of the participants. Overall, the GMVFDO
111111 pattern, which consumed all six food groups, was the most common in all groups.
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Table 3. Intake ratio to DRI for the participants

Variables Overweight (n = 10) Obese (n = 18) Severely obese (n = 20) p-value
EER 92.86 = 13.49 100.55 +15.66 103.26 = 15.09 0.210
Protein 137.89 + 20.22* 161.58 + 26.24° 161.58 + 26.24° 0.008
Fiber 72.73 +10.80 69.29 + 14.58 70.97 + 15.27 0.824
Vitamin A 73.35+21.33 68.64 + 18.36 79.66 + 25.38 0.315
Vitamin D 111.55 + 43.64 95.58 + 35.23 91.62 + 58.53 0.556
Thiamin 181.22 + 46.61 198.35 + 47.99 185.67 + 43.15 0.472
Riboflavin 137.60 + 24.26 150.08 + 32.36 157.103 + 34.11 0.323
Niacin 107.50 = 24.05 117.24 + 22.42 114.19 + 25.27 0.592
Vitamin C 156.36 + 99.84 116.76 + 52.37 126.56 + 90.90 0.503
Folic acid 128.97 + 23.36 131.51 +32.83 149.33 £ 51.63 0.294
Cobalamin 464.63 £ 122.20 528.94 +180.14 535.08 £ 197.36 0.350
Calcium 64.05 = 18.69 63.44 +13.65 58.88 £ 10.52 0.611
Phosphorus 81.96 + 14.72* 101.26 + 36.40% 118.27 + 42.73° 0.041
Potassium 64.52 +12.15 63.73 +11.96 66.90 +10.14 0.673
Sodium 214.45 + 39.06 236.53 + 44.49 227.20 + 44.69 0.441
Magnesium 39.95+9.88 42.34+13.66 44,90 + 15.67 0.133
Iron 128.83 +19.29 124.27 + 27.14 134.65 + 24.14 0.388
Zinc 114.75 + 24.20 125.95 + 27.26 143.10 + 36.13 0.051

Values are expressed as mean + SD. The p-values were analyzed by one way analysis of variance.
DRI, Dietary Reference Intakes; EER, estimated energy requirements.
abpifferent letters are significantly different between body mass index groups by Duncan’s multiple range test.
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Fig. 2. Correlations coefficients between carbohydrate ratio and percent body fat in (A) overweight, (B) obese, and (C) severely obese.
Correlations between carbohydrate intake ratio and percent body fat were determined using the Spearman’s correlation coefficients. The level of significance
was set at p < 0.05. Percent body fat was negatively associated with fat intake ratio in overweight and obese groups.
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The proportion of the GMVFDO 111101 pattern, which excludes dairy, was 10.0% in the
overweight group. The proportion of the GMVFDO 111011 pattern, which excludes fruit, was
highest in the obese group (22.2%), followed by the severely obese group with 14.6%, and the
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0.05. Percent body fat was positively associated with fat intake ratio in overweight and obese groups.

Table 4. The food group pattern and intake of the participants

Variables Overweight (n = 10) Obese (n =18) Severely obese (n = 20) p-value
GMVFDOY 111111 9(90.0) 14 (77.8) 17 (85.0) 0.191
GMVFDO 111011 - 4(22.9) 3(15.0) (x* value: 6.108)
GMVFDO 111101 1(10.0) - -

Grains (g) 268.07 = 68.02 271.52 + 41.82 278.37 + 58.38 0.874
Meats (g) 94.41 + 34.01 128.87 + 48.73 118.97 + 45.85 0.184
Vegetables (g) 196.03 + 41.45 166.01 = 40.77 167.295 + 53.68 0.251
Fruits (g) 115.16 + 99.15 89.37 + 61.31 114.34 + 80.22 0.560
Milk & dairy (g) 146.01 = 103.28 131.66 = 52.34 125.21 + 52.90 0.738
Oils & fat (g) 10.91+2.25 13.04 £ 2.66 12.31+3.83 0.266
Sugars & sweeteners (g) 10.34 + 3.79* 7.55 + 3.03% 6.37 + 3.42° 0.019

Values are expressed as number of participants (%) or mean = SD. Significance of food group pattern as determined by y* test. The p-values were analyzed by

one way analysis of variance.

YGMVFDO, grains, meats, vegetables, fruits, dairy, fat, and oils food group (1: food groups present; 0: food groups absent); GMVFDO 111111 denotes that all
food groups (grains, meats, vegetables, fruits, dairy, fat, and oils) were consumed.

overweight group had none. There were no significant differences in the proportions of food

group patterns among the three groups.

The intake of all food groups was not significantly different among the overweight, obese,
and severely obese groups. The intake of vegetables, fruits, and dairy tended to be higher
in the overweight group than in the obese and severely obese groups. The intake of meats

tended to be higher in the obese and severely obese groups than in the overweight group.

https://e-jnh.org
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Table 5. Comparison of NQ scores of the participants

Variables Overweight (n = 10) Obese (n = 18) Severely obese (n = 20) p-value
NQ score 61.42 +9.24 62.93 + 8.24 62.64+11.19 0.923
Balance 66.59 + 9.54 61.41 + 9.30 61.91 +10.63 0.382
Diversity 49.09 + 13.20 52.45+17.11 55.21 + 24.09 0.725
Moderation 53.92+12.17 58.73 +10.56 55.70+16.51 0.637
Regularity 80.98 + 16.24 82.48 + 26.26 85.22 + 20.16 0.870
Practice 59.00 + 20.16 63.35+13.22 61.31+20.71 0.827

Values are expressed as mean + SD. The p-values were analyzed by one way analysis of variance.

NQ, Nutrition Quotient.

NQ

Table 5 shows the NQ scores of the participants. The analysis showed that the average scores

of the overweight and severely obese groups were 61.42, 62.93, and 62.64, respectively.
Regarding the total NQ scores, the obese group showed the highest score, followed by the
overweight and severely obese groups. No significant differences were found in any of the
components. The NQ scores for obese children in this study showed the lowest scores for
diversity and moderation components and the highest scores for regularity components.

DISCUSSION

The aim of this study was to assess the eating habits and daily nutrient and food group intake
in overweight, obese, and severely obese children. The results of this study show several
nutritional problems among overweight, obese, and severely obese children that lower the

quality of their eating habits and influence the further excess of body fat. This study shows
the difference in the fat and carbohydrate ratio of energy distribution in overweight and obese
children. These findings support the main hypothesis of the study.

Kim and Kim’s study [21] showed 51.3 g of fat intake in obese child groups with metabolic
syndrome and 54.4 g of fat intake in healthy obese child groups in Korea. Choi et al.’s study

[18] analyzed nutrient intake in children and adolescents with severe obesity and showed
104.82 g fat intakes for boys and 83.99 g for girls. Compared to the 60.57 g fat intake of the
obese group in this study, the fat ratio in energy distribution was higher than that in other
studies, and it was assumed that obese children with higher BMI tended to have a higher fat
rate in energy distribution. Previous studies have reported a positive correlation between
high intake of fat and body fat in children [22]. In this study, there was a highly significant

correlation between carbohydrate and fat intake ratio and body fat. But carbohydrate and

fat intake ratio did not appear to increase the risk for body fat in severe obese children.

This indicates that the lifestyle and eating habits such as physical activity, eating out, and
night eating were found to be associated with an increase in severe obesity. These results
suggest that not only dietary intake also eating habit and lifestyle should be considered when
designing nutrition education or intervention programs targeting severe obese children.

Dietary intervention that changed the type or amount of carbohydrate intake have been
shown to be beneficial for weight management [23]. A low-carbohydrate diet that restricted
carbohydrate intake to no more than 60 g/day, reportedly improved weight status in younger
children [24]. Recently, Jefferson reported that a low-carbohydrate and high-protein diet
decreased weight by controlling appetite-controlled ghrelin and peptide YY hormones in

obese children [25]. Shelley and colleagues showed conflicting results: a reduced 500-kcal
diet consisting of 55-60% carbohydrates, 10-15% protein, and less than 30% fat was more
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effective in weight management than a strict carbohydrate-restricted diet in obese children
[26]. There are no reports of childhood obesity and carbohydrate and fat intake in Korea;
therefore, intervention studies on the ratio of carbohydrates and fat intake for childhood
obesity prevention and management are necessary.

Furthermore, insufficient intake of fiber, calcium, magnesium, and potassium was observed
in overweight and obese children, suggesting the need to include more vegetables, fruits,
milk, and dairy products in meals. In addition, overweight and obese children in this study
had an excessive intake of cobalamin and sodium. High sodium intake influences the
occurrence of hypertension, which itself is a complication of obesity; therefore, appropriate
mineral and vitamin intake education is needed for obese children.

Analysis of the intake of food groups according to BMI showed that the sugar and sweeteners
were significantly higher in the overweight group (10.34 g) and significantly lower in the
obese (7.55 g) and severely obese groups (6.37 g). Sugar and sweeteners come from a variety
of sources, such as beverages, ice cream, and snacks [27]. The increasing intake of sugar
and sweeteners might have a positive association with the prevalence of childhood obesity
and decayed teeth [28]. Sugar and sweeteners in children and adolescents in Korea exceed
10% of the total calories, and sugar and sweeteners through beverages are high [29]. Several
studies have found a positive correlation between sugar and sweeteners, long-term weight
increase, and obesity [30,31]. However, Gibson reported that energy consumption through
non-alcoholic beverages was not correlated with BMI, so the association between sugar and
sweeteners and obesity showed no consistent result in children and adolescents [32]. This
study showed that sugar and sweeteners did not affect obesity, but increased amounts in
children significantly lowered nutrition density and intake of micronutrients such as iron,
zinc, and niacin [33,34]. Therefore, it is necessary to focus on training related to eating
behavior included appropriate sugar intake for obese children.

Analysis using the NQ score to compare the difference in dietary behaviors by BMI displayed
no statistical significance for all contents. The total NQ scores of the participants in this study
were 61.42 (overweight), 62.93 (obese), and 62.64 (severely obese); these were considerably
lower than the scores for normal weight children 66.2 in Daegu [35], 68.3 in elementary
school students of Seoul [36], and 66.8 of the children in Gwangju [37]. In Boo’s study,

which analyzed NQ according to weight status, there was no significant difference between
underweight, normal weight, obesity, and NQ scores [38]. This is consistent with the results
of this study. In the NQ components, the participants of this study showed the lowest score for
moderation and diversity, although normal-weight children showed a lower score for balance
than did obese children [35,38]. In the study by Bae and Kang [17], the NQ score of children
with normal weight aged 9-11 years old was 66.3 and that of obese children was 62.2. In the
NQ component, the score of the Moderation component was significantly lower in obese
children (60.3) than in normal-weight children (74.3). It showed the lowest score among the
five component factors, showing a similar pattern to the NQ results of this study participants.

As a result of analyzing the correlation between weight and NQ in the study by Bae and Kang
[17], there was a significant negative correlation between body weight and NQ score, and

a negative correlation with body weight, diversity, and moderation. Therefore, this study
suggests that dietary habits education related to moderation and diversity, such as avoiding
unhealthy sweet foods, reducing the frequency of fast food, ramyeon, and eating various
vegetable side dishes should be treated as important factor for Korean obese children.
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It has been reported that the modification of eating habits in children becomes more difficult
with increasing age [39]. Obesity treatment through dietary changes is more successful in
preschool children than in adolescents [40]. This is presumably because the younger the
child, the greater the role of parents in eating habits. The age of the study participants was
9.8 years old, which is the period when eating habits begin to become stabilized; therefore, it
is essential to evaluate and correct eating habits for obesity management.

This study has some limitations. First, the self-reported food records may not have accurately
reflected the dietary intakes of participants with obesity. Second, the number of participants
was small and regionally limited to the Changwon area; therefore, it would be difficult to
generalize the results. Third, we could not compare the differences between normal-weight
children. Despite these limitations, this study is significant in that it compares the dietary
quality and nutrient intake of obese children by food record and NQ. This study also found

a significant difference in the carbohydrate and fat intake ratio of children according to

BMI. The findings of this study will be useful as foundational data for nutrition education
programs of Korean obese children more effectively.

SUMMARY

The study examined the dietary quality and nutrients intake was associated with the risk

of children obesity. A total of 48 obese children in Changwon area, were investigated for
dietary intake and body measurements for 4 weeks. There was no significant difference in
dietary quality according to BMI of the studied obese children, but there was a difference in
the energy distribution of carbohydrate and fat ratio. The dietary intake of obese children
was rich in protein, sodium, and vitamin B,,, and poor in fiber, calcium, potassium, and
magnesium. These results suggest that the carbohydrate and fat intake ratio is an important
regulator of a child’s body fat, and that interventions aimed at preventing obesity in children
should also focus on energy distribution. In addition, the positive association between fat
intake and body fat is an important consideration for both child obesity management and
nutritional guidelines. Further large-scale, prospective studies should be conducted to
investigate the effects of energy distribution on prevention and treatment in obese children.
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