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Abstract

:

In this study, a total of 94,511 surveys were used for the analysis, using raw data from the recent 3 years (2016–2018) of the Korea Youth Risk Behavior Survey (KYRBS) to compare differences in obesity rates based on eating behavior and physical activity among high school students. The cross-analysis and logistic regression were performed in the composite sample design using the SPSS 25.0 statistical package. The results are as follows. First, the more physical activity male students have, the lower the obesity rate. Female students, however, showed a minor difference. Second, the group that drinks the soda was 1158 times more likely to be obese than the group that does not drink the soda, and third, the group that eats the fast food was 1129 times more likely to be obese than the group that does not. Fourth, students belonging to male or female schools had a 1230 times higher obesity rate than coeducational students. Fifth, the obesity rate was 1150 times higher for second grade and 1263 times higher for third grade compared to the first grade. Finally, there was no significant difference related to the nutrition education. It is suggested that, to fight youth obesity in high school students, institutions need to raise public awareness of this problem through information campaigns aimed at improving and fostering potentially existing educational measures.
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1. Introduction


Over the past 40 years, the obesity rate among teenagers has increased 10 times more [1]. Already, 30% of the world population belong to overweight or obesity [2], and obesity is one of the most serious public health problems in the world [3]. Considering that youth health and obesity levels are important factors that predict the health of adulthood [4]. In addition, it is very important to keep health and prevent obesity through regular physical activities during high school [5]. Especially considering the reality of teenagers, such as the increase of westernized diet and the decrease in physical activity, it is important to introduce an obesity arbitration program based on an environmentally adjustable aspect for the prevention and management of obesity [6].



According to a major U.S. survey, the obesity rate among elementary school students more than doubled, which is from 6.5% in 1980 to 17% in 2006, and more seriously, the obesity rate among teenagers more than tripled, which is from 5% to 17% during the same period [7]. In Korea, the obesity rate among teenagers has increased continuously from 12.3% in 2012 to 16.5% in 2016, and the obesity rate has increased as the school year goes up [8]. Obesity in childhood and teenagers can lead to adult obesity and complications, and even if it does not lead to adult obesity, it will have a significant impact on the increase in the rate of disease relating to obesity [9]. In particular, childhood obesity does not only contribute to adult diseases, but also reduces physiological functions and negatively affects emotional functions, such as negative physical atrophy, self-esteem and attention loss [10,11]. These obesity-related diseases have confirmed to incur about 1.3638 trillion in economic costs, and it is a serious social problem [12].



A study by Moon and Lee [13] on youth obesity found that people consumed more soda, fruits, fast food, instant noodles, and snacks in the underweight group than in the obese group, while studies by Heo, Nam, Lee and Chung [14] also showed lower levels of consuming soda and instant noodles in the obese group than in the non-obese group. Studies on physical activity showed that the more physical activity decreased, the lower the rate of participation in school physical education classes in adolescents in obese groups [15] and the lower the rate of the obese group exercising compared to non-obese groups was, in particular, the great difference was in muscle-strengthening movements [13]. Kim’s research [16] showed an increase in the number of low-weight, obese, normal, and overweight people from the ratio of carrying out high-strength exercises. In a study by Lee and Kim [17], not only the overall amount of physical activity appears to be small in obese groups, but similarly the chances of implementing strenuous physical activity and muscle strengthening exercises in obese groups were low. The higher the BMI was in relation to the internet, the longer children and teenagers in obese groups watched TV or played games, and TV addiction had a significant relationship with the BMI [15].



Such problems with childhood and youth obesity have been considered important. In the case of advanced countries such as Europe, numerous efforts and research are needed to solve this problem. However, although many studies have been conducted regarding this problem, it is difficult to find successful cases through research. In particular, studies on obesity mediation between elementary and middle school students, but studies on obesity among high school students appear to be extremely rare. Therefore, this study uses data from the recent 3 years of the KYRBS to identify the risk of obesity due to factors such as eating behavior of high school students and physical activity in schools. The purpose of this study is to utilize the data as basic data for the study of programs for youth obesity and the development of education programs in schools based on the results.




2. Literature Review


2.1. Obesity in Youth


Obesity is a condition that causes major non-infectious chronic health problems due to excess accumulation of adipose tissue in the body [18]. Obesity is measured using BMI, waist circumference and Waist and Hip Ratio (WHR) [15]. BMI (=weight (kg)/{height (m)}2) is easily measurable and is used as a representative indicator of obesity. The obesity rate among teenagers in Korea continuously increased due to college entrance exams and excessive nutrition, binge eating, poor eating behavior, diet, and lack of exercise [19]. Whitaker et al. [20] showed that while there is a 10% chance that non-obesity teens will lead to adult obesity, managing obesity in adolescence was important because 50% of overweight or obesity teens are likely to lead to adult obesity. Obesity in the growth phase leads to adulthood, which has a significant effect on subsequent health conditions and causes metabolic abnormalities [21]. Obesity in childhood and adolescence can cause emotional instability and mental disorders such as depression due to the disproportionate development of the body [22], and causes diabetes, hyperlipidemia, high blood pressure, arteriosclerosis, and cardiovascular disease, which are health-supporting impediments [23].




2.2. Body Mass Index (BMI)


Body Mass Index (BMI) is a widely used obesity-related measure not only because it is easy to calculate body shapes based on height, but also because it is highly reliable and has a high correlation with body fat [24]. In addition, BMI is one of the measurement methods of obesity along with measurement of the standard weight, WHR, and is generally used by researchers based on reports of height and weight [17,25,26]. There were a great number of studies used BMI.



A high BMI is associated with a high mortality rate; in addition, a BMI that is too low is also found to be correlated with a high mortality rate [27]. BMI is a standard used in adults to distinguish underweight, overweight, and obesity by dividing weight by the square of the height(kg/m2) using height and weight. BMI is used to assess risk factors related to obesity prevalence and obesity [28].



According to the provisions of the Korean Society, BMI < 18.5 is classified as underweight, 18.5 ≤ BMI < 23.0 as normal, 23.0 ≤ BMI < 25.0 as overweight, and BMI ≥ 25.0 as obesity [29]. According to the preceding study on the relation of influence with BMI, Yim and Kim [30] confirmed that there is a significant impact on the BMI on the Korean youth’s properties, eating behavior and subjective health. In addition, Jo and Kim [31] said that physical self-concepts and immersion significantly affect BMI as factors affecting BMI, while Jang and Son [32] reported that differences in the use of the transportation affect BMI.




2.3. Eating Behavior


Eating behavior can be defined as a habit formed repeatedly by social, literary, and psychological influences within a group [31]. Nutrition, which directly affects a person’s physical growth and health, is achieved through a desirable diet. This individual eating behavior is shaped by local, social, and cultural environmental factors and psychological and physiological factors [33]. Therefore, eating behavior is ultimately social, and the formation of certain eating behavior is a powerful symbol of individual identity and an expression of social differentiation [34]. The snack culture is very developed, especially among Korean teenagers who spend most of their time in schools and institutes. However, most of these snacks are out of control from their parents [35]. Proper eating behavior can be seen as a very important factor, especially since the number of obese teens is increasing due to the hypernutrition and lack of the exercise, which is connected with economic growth and westernized diet.




2.4. Physical Activity


Gallahue [27] noted that physical activity is an activity that emphasizes the acquisition of motor control and operational skills based on the developmental stages of each infant. Physical activity is defined as any physical movement that results in an increase in energy consumption through large-scale muscle activities, including any physical activity that occurs in performing daily or tasks other than exercise or sports [36]. Various studies have been conducted at the inside and outside of the country on the relationship between adolescent obesity and physical activity environment [37]. In particular, many attempts have been made to check the impact of the school environment on teenagers’ physical activities, obesity and health [38,39,40]. In most prior studies, strengthening physical education by requiring physical education and expanding the time scale of physical education is seen as having a significant effect on improving the physical activity of teenager. However, the effects of this education on the prevention and management of obesity are showing inconsistent results [41]. This means that the compilation and reinforcement of physical education within the regular curriculum will not be effective. Indeed, it emphasizes that the content of education should be structured in a way that improves both the amount and intensity of physical activity so that meaningful effects can be expected [42]. In this study, the number of physical activities, number of muscle movements, number of physical training hours, and degree of stress awareness were used for the analysis as factors indicating the degree of physical activity in the KYRBS.





3. Methodology


3.1. Data and Sample


This study used raw data from the KYRBS conducted by the Korea Centers for Disease Control and Prevention to examine the link between youth obesity and high school students’ eating behavior and physical activities. The sampling process was divided into population stratification, sample allocation and sampling stages. In the population stratification phase, 39 local counties and school-level (middle schools, general high schools, and specialized high schools) were used as stratification variables to divide the population into 117 layers. The local county classified 17 cities and provinces into large cities, small cities and counties, and then classified them into 39 groups considering geographical accessibility, number of schools and population, and living conditions. In the sample allocation phase, the sample size was 400 middle and high schools. Then, five middle and high schools were allocated to each of the 17 cities and provinces. The proportional allocation method was applied so that the population composition and sample composition costs of each stratification variable match. The sampling method was used to extract stratified colonies. The primary extraction unit was the school and the secondary extraction unit was the class. Anonymous self-entry online survey was conducted on all students in the sample-selected classes. Students with long-term absenteeism, special disabled children, and deciphering disorders were excluded from the sample [43]. Korean Youth Risk Behavior Survey is the open data. In addition, this survey was also done by the Ministry of Health and Welfare, and therefore, this paper does not need to get the IRB. In additions, there are so many papers that did not get the IRB even though they are using KYRBS [38,39].



KYRBS was performed on an anonymous, self-entering online survey of middle and high school students and a single computer was assigned to a sample class student in a school computer room with Internet access, and the survey was conducted randomly. The analysis targets high school students who participated in the KYRBS for 3 years from 2016 to 2018. The distribution by year totaled 94,511, with 33,309 (35.25%) in 2016, 31,391 (33.21%) in 2017 and 29,811 (31.54%) in 2018. Gender was based on 48,168 (50.97%) male and 46,343 (49.03%) female students. There were 30,780 (32.57%) fist graders, 31,909 (33.76%) second graders and 31,822 (33.67%) third graders.




3.2. Variable Description


3.2.1. Body Mass Index (BMI)


BMI is a standard used in adults to distinguish underweight, overweight, and obesity by dividing weight(kg) by the square of the height(m) using height and weight. In this research, BMI < 18.5 is underweight, 18.5 ≤ BMI < 23.0 is normal, 23.0 ≤ BMI < 25.0 is overweight, and BMI ≥ 25.0 is classified as obese in accordance with the provisions of the Korean Society for the Study of Obesity.




3.2.2. General Characteristic


The demographic factors used in the analysis of this study are ‘What is your gender?’ (male and female), ‘What is your grade? (1st grade, 2nd grade, 3rd grade), academic performance (upper, mid-upper, middle, middle-low, low), Economic Condition (upper, mid-upper, middle, middle-low, low), and Type of School (coeducation, etc.). The questions asked in the survey are described in Table 1.




3.2.3. Eating Behavior


To analyze the eating behavior of the subjects, breakfast frequency (less than once a week, one to three times a week, four to six times a week, everyday), soda intake frequency (less than once a week, one to two times a week, more than three times a week) and fast food intake frequency (less than once a week, one to two times a week, more than three times a week), and having the education of nutrition and eating behavior (whether they experienced or not). The questions asked in the survey are described in Table 1.




3.2.4. Physical Activity


Factors indicating the degree of physical activity were the number of physical activities (less than once a week, one to two times a week, more than three times a week) and the number of muscle exercise (less than once a week, one to two times a week, more than three times a week) and the number of physical education (less than once a week, once a week, twice a week, more than three times a week), and the degree of stress recognition (greatly felt, felt a lot, felt, felt a little, not felt). The questions asked in the survey are described in Table 1.





3.3. Analysis Method


The empirical analysis of this study was performed by the IBM SPSS 25.0 Statistical Package. The KYRBS is characterized by a complex sample design that has undergone steps such as stratification, clustering, and multi-stage sampling, so errors can be minimized and accurate only when weights, clusters and stratification are taken into account in the statistical analysis process. Elements of the complex sample were utilized variables (STRATA), colonies (CLUSTER), and weights (W) in the planned variables. Also, school classification was used as a group for high school-oriented research and separated for comparison between male and female students. The cross tabulation analysis and chi-squares were performed to test the significance use of the variables such as general factors (grade, academic performance, economic condition, school type) and diet factors (frequencies of breakfast, frequency of drinking soda, frequency of eating fast food, presence of nutrition and diet education), and physical activity factors (day of physical activity, number of days of muscle movement, time of physical education, and stress level) according to the body type of high school students. In addition, the logistic regression of the complex sample identified the odds ratio in order to determine the estimate of the major factors and the relative risk of obesity. Obesity was classified into groups with a BMI over 25 and below to identify odds of obesity for each factor.





4. Results


4.1. Relationship between General Characteristics and Youth Obesity


Table 2 shows the results of cross-analysis and chi-square test of complex samples to find out the link between youth obesity and general characteristics. According to the body type distribution of boys and girls, boys were 12.9% underweight, 50.0% normal, 15.4% overweight, and 21.8% obesity, while girls were 16.0% underweight, 60.1% normal, 12.9% overweight, and 11.0% obesity. The overall obesity rate was twice as high for boys as girls, the survey showed. The difference in BMI by grade indicates that both males and females are overweight and obese in higher grades. In particular, male students showed a greater increase than female students. The percentage of overweight students in their academic performance did not make much difference, but the obesity rate was found to have a large distribution of obese students in the relatively low-performing group. Comparing the differences between economic conditions, male students found that the distribution of underweight and obese students in the lowest economic bracket, female students, saw an increase in the proportion of underweight with higher economic condition, female students indicated increased in the proportion of the obesity with lower economic condition. Finally, in school types, co-education students have a lower obesity rate. In all of these four general characteristics, the obesity rate showed statistically significant differences in both the value of chi-square and the probability of significance.




4.2. Relationship between Eating Behavior and Youth Obesity


Table 3 shows the results of cross-analysis of complex samples and chi-square test verification to find out the link between eating behavior and youth obesity. In terms of eating behavior, we compared the frequency of breakfast, frequency of soda intake, frequency of fast food intake, and nutrition and education of diet. There was no significant difference in the frequency of breakfast for boys, but there was a significant difference for girls. In particular, analysis showed that the percentage of overweight and obese people in groups that do not eat breakfast at all and those who eat daily was slightly lower. Comparing body shapes based on the frequency of soda consumption and the frequency of fast food consumption, both male and female students showed significant differences. According to the frequency of soda consumption and fast food consumption, male students had higher obesity rates in the group. On the other hand, female students showed statistically significant differences, but they were judged to be somewhat lacking in interpreting the link between frequency of intake and obesity. In addition, a comparison of body shapes based on nutrition and diet education did not show significant differences between groups with and without training experience.




4.3. Relationship between Physical Activity and Obesity in Youth


Table 4 shows the results of cross-analysis of complex samples and chi-square test to find out the degree of physical activity and the link between youth obesity. The physical activity factors consisted of the number of days of physical activity, number of days of physical exercise, hours of physical exercise per week, and the degree of stress recognition. First, the comparison of body types based on the number of days of physical activity showed that the group, which is about one to two times a week, had a highest obesity rate of 22.3% for boys and 12.6% for girls with three or more times a week. According to the number of days of physical exercise, 25% of male students have less than once a week, 22.3% of them have less than once a week, and 17.8% of those who exercise more than three times a week. For girls, there was a statistically significant difference, but the difference in obesity rates was extremely low. Comparative results of body types according to physical education hours confirmed that the obesity rate was lower for boys with more physical education hours per week, and for girls, only the same fine-grained difference was shown for girls with more muscle exercise days. Finally, the results of the comparison based on the degree of stress showed that the higher the rate of obesity in the group, regardless of gender, was higher.




4.4. Odds Ratio between Childhood Obesity and Influencing Factors


Odds ratio was conducted by selecting variables that showed significant differences among general characteristics, eating behavior, and physical activity. The results of identifying the odds ratio in the complex sample logistic regression to find estimates of relative risk for factors that showed significant differences in previous cross-analysis (soft drink intake, fast food intake frequency, school type, school grade, and academic performance) are as shown in Table 5. The variables used in the analysis were divided into groups of whether or not soft drinks were consumed for 1 week and whether fast food was consumed, and relative risk was measured based on groups that did not have experience in eating. The type of school measured Odds Ratio based on coeducation, first grade in high school, and top grade group in academic performance. As a result, the group ingests 1.158 times (χ2 = 41.590, p < 0.001) more than the group that does not consume soda, which shows a high probability of obesity, and fast food intake groups are 1.129 times (χ2 = 25.325, p < 0.001) more likely than those who do not consume fast food to be obese. In school types, students belonging to male or female schools are 1.230 times (χ2 = 51.692, p < 0.001) more likely than coeducational students to show a high probability of obesity. In the first year of high school, 1.150 times more students in the second grade and 1.263 times those in the third grade had a high probability of obesity, and the academic performance was 1.549 times (χ2 = 185.603, p < 0.001) that of students in the lower group based on upper group student standards, which showed a high probability of obesity.





5. Discussion


The purpose of this study is to check the level of risk of obesity due to eating habits and physical activity factors of high school students in Korea. The second purpose is to utilize the results of the study as a basis for the research of programs for youth obesity and the development of educational programs in schools.



This research used raw data provided by the Korea Centers for Disease Control and prevention from the 12th to the 14th session of the KYRBS and analyzed the link between obesity, eating habits and physical activity among Korean high school students. The samples consisted of 48,168 male students (52.2%) and 46,343 female students (47.8%), with a total of 94,511 respondents being used for the analysis. The results of this study are as follows.



First, the link between youth obesity and general characteristics was verified and boys were 15.4% overweight and 21.8% obese in gender, while girls were divided into 12.9% overweight and 11.0% obese. The overall obesity rate was twice as high for boys as girls. According to the difference in body type between grades, the obesity rate increases for both males and females in higher grades. In particular, male students showed a greater increase than female students. The distribution of obese students in groups with relatively low grades was high. Comparing the differences between economic conditions, it was found that for male students the distribution of underweight and obese students fell in the lowest economic bracket; female students saw an increase in the proportion of underweight and obese students and an increase in the proportion of obesity in the lower economic conditions. Finally, the school type showed that the obesity rate is lower for coeducation students. In the case of coeducation, it can be interpreted that both male and female students are well managed by physical appearance such as physical appearance and body shape. This differed according to gender. However, all of them were found to be highly related to obesity, resulting in similar results to the Ahn, Park and Park’s study results [44]. Also, the higher the grade, the higher the obesity rate and the higher the obesity rate in the lower academic performance. The results are consistent with Chung, Lee and Chung’s study [45], and Cho’s study [46].



Second, the link between eating behavior and youth obesity did not show any significant difference in the frequency of breakfast for boys, but there was a significant difference for girls. It was analyzed that the percentage of overweight and obese people in groups that do not eat breakfast at all and those who eat daily was slightly lower. The same result was found in Jeon and Hwang [47], which can be judged to be less related to obesity and the frequency of breakfast. According to the frequency of soft drink and fast food intake, male students had higher obesity rates in the group. On the other hand, female students showed statistically significant differences, but they were judged to be somewhat lacking in interpreting the link between frequency of intake and obesity. Studies by Cho [46], and Kim and Lee [48] show that the higher the intake frequency of soda and fast food, the higher the obesity rate. However, this study produced different results. The results are believed to be different from the previous research because this data examined the diet within a week. In addition, a comparison of body shapes based on nutrition and diet education did not show significant differences between groups with and without training experience. Considering that the obesity rate of middle school students with nutrition and eating behavior is about 2% lower, it shows that high school students lack the effectiveness of their diet education.



Third, after verifying the link between physical activity level and youth obesity, the group which is one to two times a week for boys was the highest with 22.3% for boys, and 12.6% for girls who are more than three times a week, according to the number of days of physical activity. According to the number of days of physical exercise, boys tend to have lower obesity rates as they exercise more, while girls showed a statistically significant difference in obesity rates. According to physical education class, male students found that obesity rate was lower in group that had more physical education time, and female students did not see much difference. Finally, the results of the comparison based on the degree of stress showed that the higher the rate of obesity in the group, regardless of gender, was higher. If you look at the previous study on physical activity and obesity, a study by Yoon [42] found that teenagers who are actually doing physical activities through physical education classes at school more than three times a week were less obese than those who were not. Therefore, the results were similar to this study.



Finally, checking the odds ratio to find out the relative risk estimates of the impact of each factor on obesity showed that groups that consume more soda are 1.158 times more likely to be obese, and fast food intake groups are 1.129 times more likely to be obese than those that do not. In the school type, students belonging to male or female schools had a 1.230 times higher obesity rate than coeducation students Second-grade students were 1.150 times more likely to be obese than first-year high school students, and third-grade students were 1.263 times more likely to be obese. In terms of academic performance, lower group students had a 1.549 times higher obesity rate than upper group students. This study implicates that first, these results will be the basic data for youth eating behavior and nutrition education by identifying factors on childhood obesity and verifying obesity risks. It is also of academic value as it will be used to raise the awareness of the risk of youth obesity and to develop obesity mediation programs in schools.



Second, based on the results of a comparison between general characteristics and obesity, obesity management should be focused on seniors, underperforming, and low income. Especially for high school students, most of their time is spent at school during the day, so they should focus on health care as well as on studying. In addition, policies for physical education classes and school sports club activities should be prepared to take account of the economically vulnerable. This will help ease inequalities in health behavior due to the economic environment of low-income teenagers and help promote physical and mental health of teenagers.



Third, it is deemed that the result of the lack of significant differences in obesity rates, depending on whether nutrition and eating behavior are being educated, is a failure of education. Therefore, schools should continue to educate students about their differentiated eating habits and nutrition education according to their physical constitution. Furthermore, the government needs a lot of support in research and development of youth obesity arbitration programs.



Fourth, the higher the frequency of physical education, the lower the obesity rate in comparison with the obesity rate according to the degree of physical activity and the greater the difference to other physical activity factors. Therefore, it is believed that the improvement of athletic and physical education programs will have the greatest effect in adolescence. Especially in high school, the focus is on college entrance, which reduces the portion of physical education subjects and also reduces student participation [49]. Therefore, schools, parents and students should all be aware of the importance of physical education and ensure that proper physical education activities can be implemented. Also, in previous studies, obese students have a negative perception of physical education compared to normal weight students. Physical education class satisfaction was also found to be low. In order to actively engage obese students in physical education classes, it was suggested that the teaching methods and content for obese students should be provided [50]. Therefore, it is believed that the physical activity of teenagers can be increased effectively if overweight students can develop active physical activity and develop regular habits through physical education.



Fifth, there are differences in body characteristics and eating habits depending on gender. Therefore, the relationship between obesity and students was analyzed by dividing them into boys and girls. As a result, boys’ and girls’ groups were able to see differences in their relationship to obesity. In addition, the difference in obesity rates was shown to be significant, depending on the general characteristics. Based on these results, the obesity arbitration program in schools will have to be developed in consideration of gender, school type, academic performance, and economic status. Also, as the academic year increases, the likelihood of obesity increases. Therefore, it is believed that as they move up to higher grades, students need more guidance from teachers and parents for weight control.



Finally, there are limitations in cross-sectional studies to identify causal relationships using raw data from the KYRBS. In addition, the BMI was used to simply divide the weight by the square of the height. The BMI is believed to be a reference value for obesity, which does not take into account bone density, body fat rate and muscle mass, and will be a factor that will undermine confidence and validity. Therefore, quantitative research will be needed using data from physical measurement factors such as muscle mass, and basic data for such quantitative research is thought to be urgent. The other limitation is with regard to the index for categories of physical activity and dietary behavior, all indices are limited because they have a reference period of the past 7 days.







Author Contributions


S.-H.L. and J.-H.L. designed the research model, analyzed Korea Youth Risk Behavior Survey data and wrote the paper. All authors have read and agreed to the published version of the manuscript.




Funding


This research received no external funding.




Conflicts of Interest


The authors declare no conflicts of interest.




References


	



Financial Times. Global Childhood Obesity Rises 10-Fold in 40 Years. 11 October 2017. Available online: https://www.ft.com/content/3433cfdc-adaa-11e7-aab9-abaa44b1e130 (accessed on 23 March 2020).

	



Dobbs, R.; Sawers, C.; Thompson, F.; Manyika, J.; Woetzel, J.; Child, P.; McKenna, S.; Spatharou, A. Overcoming Obesity: An Initial Economic Analysis; McKinsey & Company: New York, NY, USA, 2014. [Google Scholar]

	



Hill, J.O. Understanding and addressing the epidemic of obesity: An energy balance perspective. Endocr. Rev. 2006, 27, 750–761. [Google Scholar] [CrossRef] [PubMed]

	



Twisk, J.W.R.; Kemper, H.C.G.; van Wechelen, W. Prediction of cardiovascular disease risk factors later in life by physical activity and physical fitness in youth: Introduction. J. Sports Med. 2002, 23, s5–s7. [Google Scholar] [CrossRef] [PubMed]

	



Kim, K.H. A study on the factors influencing body mass index of university students in the Gwangju area. J. Korean Soc. Food Cult. 2003, 18, 244–260. [Google Scholar]

	



Kim, S.H.; Sung, E.J.; Yoon, S.M. Evidence of interventions for preventing obesity of children and adolescents using existing systematic reviews and meta-analyses. Korean J. Health Promot. 2016, 16, 231–250. [Google Scholar] [CrossRef]

	



Ogden, C.L.; Flegal, K.M.; Caroll, M.D. High body index for age among US children and adolescents, 2003–2006. JAMA 2008, 299, 2401–2405. [Google Scholar] [CrossRef]

	



Republic of Korea Ministry of Education. Report of Student Health Test Results 2016; Republic of Korea Ministry of Education: Seoul, Korea, 2017.

	



Choi, J.S. Bayesian spatial analysis of obesity proportion data. J. Korean Dat. Inf. Sci. Soc. 2016, 27, 1203–1214. [Google Scholar]

	



Fisberg, M.; Baur, L.; Chen, W.; Hoppin, A.; Koletzko, B.; Lau, D.; Moreno, L.; Nelson, T.; Strauss, R.; Uauy, R. Obesity in children and adolescents: Working Group report of the second World Congress of Pediatric Gastroenterology, Hepatology, and Nutrition. J. Pediatr. Gastroenterol. Nutr. 2004, 39, S678–S687. [Google Scholar] [CrossRef]

	



Seo, J.Y. Gender differences in factors influencing the school adjustment by BMI. JKD ISS 2015, 26, 429–440. [Google Scholar]

	



Jung, Y.H.; Ko, S.J.; Lim, H.J. The socioeconomic cost of adolescent obesity. HSW Rev. 2010, 30, 195–219. [Google Scholar]

	



Moon, S.S.; Lee, Y.S. Comparison of dietary habits, exercise, recognized body shapes and weight control between obesity and underweight of adolescents. Korean J. Hum. Ecol. 2009, 18, 1337–1348. [Google Scholar] [CrossRef]

	



Heo, G.J.; Nam, S.Y.; Lee, S.K.; Chung, S.J. The relationship between high energy/low nutrient food consumption and obesity among Korean children and adolescents. Korean J. Community Nutr. 2012, 17, 226–242. [Google Scholar] [CrossRef]

	



No, E.H. A study on the policy of preventing obesity in children and youth. Seoul Inst. Policy Rep. 2013, 142, 1–24. [Google Scholar]

	



Kim, M.H. Eating habits, self-perception of body image, and weight control behavior by gender in Korean adolescents—Using data from a 2010 Korea youth risk behavior web-based survey. J. East. Asian Soc. Diet. Life. 2012, 22, 720–733. [Google Scholar]

	



Lee, S.R.; Kim, J.H. The effect of obesity on the adolescent development in Korea. J. Adolesc. Welf. 2011, 13, 91–117. [Google Scholar]

	



Ogden, C.L.; Flegal, K.M.; Carroll, M.D.; Johnson, C.L. Prevalence and trends in overweight among US children and adolescents, 1999–2000. JAMA 2002, 288, 1728–1732. [Google Scholar] [CrossRef] [PubMed]

	



Lim, M.G.; Koh, Y.S.; Huh, N.S. The effects of REBT group counseling on the belief in weight-control, self-esteem, and interpersonal relationship among obese middle school girls. J. Adolesc. Welf. 2010, 12, 165–188. [Google Scholar]

	



Whitaker, R.C.; Wright, J.A.; Pepe, M.S.; Seidel, K.D.; Dietz, W.H. Predicting obesity in young adulthood from childhood and parental obesity. N. Engl. J. Med. 1997, 337, 869–873. [Google Scholar] [CrossRef]

	



Pedersen, B.K.; Febbraio, M.A. Muscles, exercise and obesity: Skeletal muscle as a secretory organ. Nat. Rev. Endoc. 2012, 8, 457–465. [Google Scholar] [CrossRef]

	



Kikuchi, D.A.; Srinivasan, S.R.; Harsha, D.W.; Webber, L.S.; Sellers, T.A.; Berenson, G.S. Relation of serum lipoprotein lipids and apolipoproteins to obesity in children: The Bogalusa Heart Study. Prev. Med. 1992, 21, 177–190. [Google Scholar] [CrossRef]

	



Eckel, R.H.; Krauss, R.M. American Heart Association call to action: Obesity as a major risk factor for coronary heart disease. Circulation 1998, 97, 2099–2100. [Google Scholar] [CrossRef]

	



Dietz, W.H.; Bellizzi, M.C. Introduction: The use of body mass index to assess obesity in children. J. Clin. Nutr. 1999, 70, 123–125. [Google Scholar] [CrossRef] [PubMed]

	



Lee, J.Y.; Yu, J.A. Examining the Mediation Effect of Self-esteem on the Associations between Overweight, Obesity, Body Image Satisfaction, and Peer Relationships among Children in Upper Elementary School. J. Adolesc. Welf. 2014, 16, 29–55. [Google Scholar]

	



Oh, C.R.; Kim, H.S. Understanding of Nutrition Labelling Use and Related Factors among Korean Adults. Culin. Sci. Hosp. Res. 2018, 24, 16–22. [Google Scholar]

	



Gallahue, D.L. Instructor’s Manual and Test Item File to Accompany Developmental Physical Education for Today’s Children; Brown & Benchmark: Madison, WI, USA, 1996. [Google Scholar]

	



World Health Organization. Obesity: Preventing and Managing the Global Epidemic.; Report on a WHO Consultation on Obesity; World Health Organization: Geneva, Switzerland, 1997. [Google Scholar]

	



Kim, E.J. Item Goodness-of-Fit and Differential Item Functioning of Physical Fitness Knowledge Test. Ph.D. Thesis, Korea National. Sport University, Seoul, Korea, 2003, unpublished. [Google Scholar]

	



Yim, H.R.; Kim, H.S. Study on Relationships between family affluence scale, dietary behaviors, objective health perception and BMI. J. KDAS 2014, 16, 875–885. [Google Scholar]

	



Jo, J.S.; Kim, K.N. Development of a Questionnaire for Dietary Habit Survey of Korean Adults. Korean J. Community Nutr. 2014, 19, 258–273. [Google Scholar] [CrossRef]

	



Jang, J.M.; Son, S.B. Analysis of association between traffic and local variables affecting body mass index. GRI REV. 2017, 19, 79–100. Available online: https://www.kci.go.kr/kciportal/ci/sereArticleSearch/artiPreView.kci?sereArticleSearchBean.artiId=ART002261551&v=2019 (accessed on 23 March 2020).

	



Branen, L.; Fletcher, J. Comparison of college students’ current eating habits and recollections of their childhood food practices. J. Nutr. Educ. 1999, 31, 304–310. [Google Scholar] [CrossRef]

	



Murcott, A. Sociological and social anthropological approaches to food and eating. World Rev. Nutr. Diet. 1988, 55, 1–40. [Google Scholar]

	



Delormier, T.; Frohlich, K.L.; Potvin, L. Food and eating as social practice- understanding eating patterns as social phenomena and implications for public health. Sociol. Health. Illn. 2009, 31, 215–228. [Google Scholar] [CrossRef]

	



Nam, H.S.; Choi, H.S. Development of young children Physical Activity Program on the basis of Brain-based Education. Korean J. Child. Media 2013, 12, 51–72. [Google Scholar]

	



Sallis, J.F.; Glanz, K. Physical activity and food environments: Solutions to the obesity epidemic. Milbank Q. 2009, 87, 123–154. [Google Scholar] [CrossRef] [PubMed]

	



Guerra, P.H.; Nobre, M.R.C.; da Silveira, J.A.C.; Taddei, J.A.A.C. School-based physical activity and nutritional education interventions on body mass index: A meta-analysis of randomised community trials Project PANE. Prev. Med. 2014, 61, 81–89. [Google Scholar] [CrossRef] [PubMed]

	



Cho, O.; Cho, S. An analysis of research on the impact of school-based physical education for preventing students’ obesity: Systematic review and meta analysis. Korean J. Obes. 2013, 22, 167–176. [Google Scholar] [CrossRef]

	



Kim, J. Are physical education-related state policies and schools’ physical education requirement related to children’s physical activity and obesity? J. Sch. Health 2012, 82, 268–276. [Google Scholar] [CrossRef]

	



Cho, O. The impact of physical eduction on obesity prevention: Analysis of research trends and meta-analysis. Korean J. Obes. 2016, 25, 31–40. [Google Scholar] [CrossRef]

	



Yoon, N.H. Influences of physical activity environments on obesity among adolescents. Korean J. Health Educ. Promot. 2018, 35, 25–36. [Google Scholar] [CrossRef]

	



Korea Centers for Disease Control and Prevention. The 14th Korea Youth Risk Behavior Web-Based Survey. Available online: http://www.cdc.go.kr/yhs/ (accessed on 23 March 2020).

	



Ahn, J.S.; Park, J.E.; Park, M.G. The Effect of Socio-economic Status on Body Mass Index: The Mediation Effects for Depression, Eating Habit, Physical Ability. J. Korean Soc. Sch. Health 2018, 20, 633–646. [Google Scholar]

	



Jung, M.H.; Lee, J.S.; Jung, H.S. Analysis of factors influencing the obesity of adolescents in south Korea. JKDAS 2019, 29, 11–21. [Google Scholar] [CrossRef]

	



Jo, J.M. Trend Analysis Associated Dietary Habit Factors on Obesity in Korean Adolescents. J. Korean Soc. Living Environ. Syst. 2014, 21, 97–107. [Google Scholar]

	



Jeon, I.S.; Hwang, H.Y. Study of relationship among Obesity level, eating habit, Nutrition knowledge and Dietary attitude in High school students. AJMAHS 2019, 9, 533–546. [Google Scholar]

	



Kim, J.H.; Lee, D.Y. Factors associated with consumption of fast food by Korean adolescents: Analysis of 2007 survey data from the national youth policy institute. J. Obes. Metab. Syndr. 2012, 21, 37–44. [Google Scholar] [CrossRef]

	



Kim, J.H.; Jung, I.G. Relationships among physical education class, physical activity, and health-related factor in male adolescents. KALCI 2018, 18, 757–779. [Google Scholar] [CrossRef]

	



Song, H.; Choi, T.H. A Study on Perception, Attitude, and Satisfaction on Physical Education Class for Elementary School Students in Degree of Obesity. KJEPE 2016, 22, 35–47. [Google Scholar]








[image: Table] 





Table 1. Questionnaires based on variables.






Table 1. Questionnaires based on variables.





	

	
Variable

	
Question






	
General Characteristics

	
Academic Performance

	
In the last 12 months, what has your academic record been?




	
Economic Condition

	
What is the financial condition of your home?




	
Type of School

	
Male, female, coeducational.




	
Eating Behavior

	
Breakfast frequency

	
In the last 7 days, how many days have you had breakfast (except for milk or juice)?




	
Soda

	
How often have you drunk soda in the last 7 days?




	
Fast food

	
How often have you eaten fast food such as pizza, hamburger, and chicken in the last 7 days?




	
Eating behavior education

	
In the last 12 months, have you received training in school (including classes, broadcasting, and education in the auditorium) on nutrition and eating habits?




	
Physical Activity

	
Physical activity

	
In the last 7 days, how many days has your heart rate increased more than usual or your body activity (regardless of type) totaled more than 60 minutes a day?




	
Muscular

exercise

	
In the last 7 days, how many days have you done push-ups, sit-ups, weight lifting, dumbbells, iron bars, and parallel bars?




	
PE class

	
In the last 7 days, how many times have you worked out in the playground or the gym in the PE class?




	
Stress

	
How much stress do you usually feel?











[image: Table] 





Table 2. Relationship between General Characteristics and youth Obesity.






Table 2. Relationship between General Characteristics and youth Obesity.





	

	
Male

(n = 48,168)

	
Female

(n = 46,343)




	
Underweight

	
Normal

	
Overweight

	
Obesity

	
χ2

(p)

	
Underweight

	
Normal

	
Overweight

	
Obesity

	
χ2

(p)






	
Grade

	
1st

	
2612

(16.6%)

	
7899

(50.2%)

	
2219

(14.1%)

	
3005

(19.1%)

	
46,605.0

(<0.001)

	
2753

(18.3%)

	
9027

(60.0%)

	
1730

(11.5%)

	
1535

(10.2%)

	
44,877.0

(<0.001)




	
2nd

	
2107

(12.8%)

	
8199

(49.8%)

	
2519

(15.3%)

	
3648

(22.1%)

	
2440

(15.8%)

	
9360

(60.6%)

	
1962

(12.7%)

	
1699

(11.0%)




	
3rd

	
1517

(9.5%)

	
7985

(50.0%)

	
2651

(16.6%)

	
3817

(23.9%)

	
2251

(14.2%)

	
9464

(59.7%)

	
2267

(14.3%)

	
1871

(11.8%)




	
Academic Performance

	
upper

	
825

(13.3%)

	
3307

(53.3%)

	
949

(15.3%)

	
1123

(18.1%)

	
90.15

(<0.001)

	
735

(18.3%)

	
2495

(62.1%)

	
470

(11.7%)

	
313

(7.8%)

	
315.86

(<0.001)




	
mid-upper

	
1390

(12.5%)

	
5607

(50.4%)

	
1724

(15.5%)

	
2414

(21.7%)

	
1884

(16.6%)

	
7015

(61.8%)

	
1385

(12.2%)

	
1067

(9.4%)




	
middle

	
1731

(12.5%)

	
6980

(50.4%)

	
2174

(15.7%)

	
2964

(21.4%)

	
2380

(16.3%)

	
8996

(61.6%)

	
1782

(12.2%)

	
1446

(9.9%)




	
middle-low

	
1472

(13.2%)

	
5399

(48.4%)

	
1684

(15.1%)

	
2599

(23.3%)

	
1726

(14.7%)

	
6799

(57.9%)

	
1667

(14.2%)

	
1538

(13.1%)




	
low

	
794

(13.6%)

	
2795

(47.9%)

	
881

(15.1%)

	
1372

(23.5%)

	
708

(15.3%)

	
2541

(54.9%)

	
653

(14.1%)

	
727

(15.7%)




	
Economic Condition

	
upper

	
566

(11.8%)

	
2411

(50.3%)

	
772

(16.1%)

	
1045

(21.8%)

	
75.14

(<0.001)

	
492

(18.2%)

	
1637

(60.5%)

	
316

(11.7%)

	
260

(9.6%)

	
255.77

(<0.001)




	
mid-upper

	
1489

(11.9%)

	
6256

(50.0%)

	
1939

(15.5%)

	
2828

(22.6%)

	
2036

(17.4%)

	
7103

(60.7%)

	
1404

(12.0%)

	
1159

(9.9%)




	
middle

	
2918

(13.1%)

	
11272

(50.6%)

	
3453

(15.5%)

	
4656

(20.9%)

	
3690

(15.8%)

	
14,270

(61.1%)

	
2943

(12.6%)

	
2429

(10.4%)




	
middle-low

	
944

(13.9%)

	
3327

(49.0%)

	
1005

(14.8%)

	
1514

(22.3%)

	
987

(14.0%)

	
4003

(56.8%)

	
1043

(14.8%)

	
1015

(14.4%)




	
low

	
300

(16.7%)

	
797

(44.4%)

	
255

(14.2%)

	
445

(24.8%)

	
209

(13.6%)

	
807

(52.6%)

	
264

(17.2%)

	
256

(16.7%)




	
Type of School

	
coeducation

	
3966

(14.2%)

	
14,273

(51.1%)

	
4944

(17.7%)

	
5614

(20.1%)

	
182.21

(<0.001)

	
4466

(17.4%)

	
15,579

(60.7%)

	
3080

(12.0%)

	
2541

(9.9%)

	
23,798.35

(<0.001)




	
etc.

	
2287

(11.3%)

	
14,273

(48.6%)

	
3278

(16.2%)

	
4816

(23.8%)

	
3019

(14.6%)

	
12,282

(59.4%)

	
2853

(13.8%)

	
2543

(12.3%)




	
Total

	
n = 6087

(12.9%)

	
n = 23,350

(50.0%)

	
n = 7046

(15.4%)

	
n = 10,122

(21.8%)

	

	
n = 7173

(16.0%)

	
n = 26,845

(60.1%)

	
n = 5837

(12.9%)

	
n = 5022

(11.0%)
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Table 3. Relationship between Eating Behavior and Youth Obesity.






Table 3. Relationship between Eating Behavior and Youth Obesity.





	

	
Male

(n = 48,168)

	
Female

(n = 46,343)




	
Underweight

	
Normal

	
Overweight

	
Obesity

	
χ2

(p)

	
Underweight

	
Normal

	
Overweight

	
Obesity

	
χ2

(p)






	
Breakfast frequency

	
Less than once a week

	
1025

(12.6%)

	
4044

(49.7%)

	
1261

(15.5%)

	
1815

(22.3%)

	
11.35

(0.253)

	
1249

(16.2%)

	
4687

(60.8%)

	
979

(12.7%)

	
794

(10.3%)

	
100.14

(<0.001)




	
1 to 3 weeks

	
1331

(13.4%)

	
4879

(49.1%)

	
1530

(15.4%)

	
2186

(22.0%)

	
1743

(15.3%)

	
6776

(59.5%)

	
1481

(13.0%)

	
1389

(12.2%)




	
4 to 6 weeks

	
1545

(12.6%)

	
6132

(50.0%)

	
1901

(15.5%)

	
2686

(21.9%)

	
1951

(15.2%)

	
7600

(59.2%)

	
1849

(14.4%)

	
1451

(11.3%)




	
every day

	
2300

(12.9%)

	
9023

(50.6%)

	
1864

(15.2%)

	
3780

(21.2%)

	
2492

(17.3%)

	
8788

(61.0%)

	
1476

(11.5%)

	
1470

(10.2%)




	
Soda

	
Less than once a week

	
1014

(13.3%)

	
3888

(51.0%)

	
1128

(14.8%)

	
1593

(20.9%)

	
30.48

(<0.001)

	
1948

(15.3%)

	
7765

(61.0%)

	
1617

(12.7%)

	
1400

(11.0%)

	
48.49

(<0.001)




	
1 to 2 weeks

	
2743

(12.4%)

	
10,970

(49.6%)

	
3494

(15.8%)

	
4910

(22.2%)

	
3479

(15.5%)

	
13,446

(59.9%)

	
2963

(13.2%)

	
2537

(11.3%)




	
more than three times a week

	
2432

(13.2%)

	
8937

(48.5%)

	
2911

(15.8%)

	
4146

(22.5%)

	
2010

(18.0%)

	
6622

(59.3%)

	
1374

(12.3%)

	
1161

(10.4%)




	
Fast food

	
Less than once a week

	
1177

(13.8%)

	
4513

(52.9%)

	
1271

(14.9%)

	
1570

(18.4%)

	
111.31

(<0.001)

	
1475

(15.2%)

	
5794

(59.7%)

	
1291

(13.3%)

	
1145

(11.8%)

	
50.71

(<0.001)




	
1 to 2 weeks

	
3653

(12.5%)

	
14,494

(49.6%)

	
4529

(15.5%)

	
6546

(22.4%)

	
4346

(15.6%)

	
16,825

(60.4%)

	
3621

(13.0%)

	
3036

(10.9%)




	
more than three times a week

	
1354

(13.0%)

	
4978

(47.8%)

	
1614

(15.5%)

	
2468

(23.7%)

	
1598

(18.2%)

	
5225

(59.5%)

	
1045

(11.9%)

	
913

(10.4%)




	
Eating behavior education

	
None

	
4188

(12.9%)

	
16,201

(49.9%)

	
4967

(15.3%)

	
7110

(21.9%)

	
1.48

(0.675)

	
5540

(16.1%)

	
20,680

(60.1%)

	
4473

(13.0%)

	
3716

(10.8%)

	
4.54

(0.191)




	
Yes

	
2026

(12.9%)

	
7867

(50.1%)

	
2434

(15.5%)

	
3376

(21.5%)

	
1909

(16.0%)

	
7172

(60.1%)

	
4301

(12.5%)

	
1348

(11.3%)




	
Total

	
n = 6087

(12.9%)

	
n = 23,350

(50.0%)

	
n = 7046

(15.4%)

	
n = 10,122

(21.8%)

	

	
n = 7173

(16.0%)

	
n = 26,845

(60.1%)

	
n = 5837

(12.9%)

	
n = 5022

(11.0%)
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Table 4. Relationship between Physical Activity and Obesity in Youth.
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Male

(n = 48,168)

	
Female

(n = 46,343)




	
Underweight

	
Normal

	
Overweight

	
Obesity

	
χ2

(p)

	
Underweight

	
Normal

	
Overweight

	
Obesity

	
χ2

(p)






	
Physical activity

	
Less than once a week

	
2006

(15.4%)

	
6266

(48.1%)

	
1928

(14.8%)

	
2827

(21.7%)

	
199.36

(<0.001)

	
3886

(16.9%)

	
13,910

(60.5%)

	
2851

(12.4%)

	
2345

(10.2%)

	
77.35

(<0.001)




	
1 to 2 weeks

	
2226

(13.6%)

	
7970

(48.7%)

	
2520

(15.4%)

	
3649

(22.3%)

	
2547

(15.7%)

	
9652

(59.5%)

	
2141

(13.2%)

	
1882

(11.6%)




	
more than three times a week

	
1953

(10.4%)

	
9839

(52.4%)

	
2967

(15.8%)

	
3999

(21.3%)

	
977

(13.7%)

	
4299

(60.3%)

	
955

(13.4%)

	
898

(12.6%)




	
Muscular

exercise

	
Less than once a week

	
2415

(14.0%)

	
7917

(45.9%)

	
2587

(15.0%)

	
4312

(25.0%)

	
26.85

(<0.001)

	
5437

(16.6%)

	
19,555

(59.7%)

	
4160

(12.7%)

	
3570

(10.9%)

	
29.78

(<0.001)




	
1 to 2 weeks

	
1923

(13.2%)

	
7064

(48.5%)

	
2330

(16.0%)

	
3248

(22.3%)

	
1380

(14.6%)

	
5727

(60.6%)

	
1266

(13.4%)

	
1077

(11.4%)




	
more than three times a week

	
1864

(11.4%)

	
9093

(55.6%)

	
2486

(15.2%)

	
2911

(17.8%)

	
614

(14.9%)

	
2565

(62.0%)

	
517

(12.5%)

	
439

(10.6%)




	
PE class

	
Less than once a week

	
1083

(15.6%)

	
3228

(46.5%)

	
1000

(14.4%)

	
1631

(23.5%)

	
161.90

(<0.001)

	
1152

(16.6%)

	
4172

(60.1%)

	
875

(12.6%)

	
750

(10.8%)

	
23.18

(<0.001)




	
once a week

	
1436

(13.0%)

	
5390

(48.8%)

	
1701

(15.4%)

	
2518

(22.8%)

	
1679

(15.2%)

	
6638

(60.1%)

	
1513

(13.7%)

	
1215

(11.0%)




	
twice a week

	
2541

(13.0%)

	
9772

(50.0%)

	
3010

(15.4%)

	
4221

(21.6%)

	
3225

(16.5%)

	
11,746

(60.1%)

	
2423

(12.4%)

	
2150

(11.0%)




	
more than three times a week

	
1138

(10.7%)

	
5702

(53.6%)

	
3107

(15.9%)

	
2096

(19.7%)

	
1638

(15.4%)

	
6393

(60.1%)

	
2502

(12.8%)

	
1245

(11.7%)




	
Stress

	
upper

	
605

(13.7%)

	
2114

(47.9%)

	
662

(15.0%)

	
1033

(23.4%)

	
35.881

(<0.001)

	
1127

(16.2%)

	
3917

(56.3%)

	
953

(13.7%)

	
953

(13.7%)

	
138.27

(<0.001)




	
mid-upper

	
1461

(12.8%)

	
5640

(49.4%)

	
1690

(14.8%)

	
2626

(23.0%)

	
2535

(15.5%)

	
9829

(60.1%)

	
2110

(12.9%)

	
1881

(11.5%)




	
middle

	
2757

(12.7%)

	
10,939

(50.4%)

	
3451

(15.9%)

	
4580

(21.1%)

	
2911

(16.0%)

	
11,154

(61.3%)

	
2329

(12.8%)

	
1801

(9.9%)




	
middle-low

	
1085

(12.9%)

	
4271

(50.8%)

	
3300

(15.2%)

	
1774

(21.1%)

	
723

(16.9%)

	
2640

(61.7%)

	
2184

(12.0%)

	
402

(9.4%)




	
low

	
302

(13.6%)

	
1114

(50.1%)

	
336

(15.1%)

	
471

(21.2%)

	
136

(24.4%)

	
297

(53.4%)

	
58

(10.4%)

	
66

(11.8%)




	
Total

	
n = 6087

(12.9%)

	
n = 23,350

(50.0%)

	
n = 7046

(15.4%)

	
n = 10,122

(21.8%)

	

	
n = 7173

(16.0%)

	
n = 26,845

(60.1%)

	
n = 5837

(12.9%)

	
n = 5022

(11.0%)
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Table 5. Odds ratio between childhood obesity and influencing factors.






Table 5. Odds ratio between childhood obesity and influencing factors.





	

	

	
Obesity




	
OR

	
95% CI

	
χ2

	
p






	
Soda

	
None

	
1

	
-

	
41.590

	
<0.001




	
Yes

	
1.158

	
1.108–1.211




	
Fast food

	
None

	
1

	
-

	
25.325

	
<0.001




	
Yes

	
1.129

	
1.077–1.183




	
Type of School

	
coeducation

	
1

	
-

	
51.692

	
<0.001




	
etc.

	
1.230

	
1.162–1.301




	
Grade

	
1st

	
1

	
-

	
102.931

	
<0.001




	
2nd

	
1.150

	
1.100–1.202




	
3rd

	
1.263

	
1.207–1.322




	
Academic Performance

	
upper

	
1

	
-

	
185.603

	
<0.001




	
mid-upper

	
1.156

	
1.079–1.237




	
middle

	
1.173

	
1.093–1.258




	
middle-low

	
1.401

	
1.305–1.504




	
low

	
1.549

	
1.432–1.675
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