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Separating Boys and Girls and Increasing Weight?  

Assessing Impacts of Single-Sex Schools through Random Assignment in Seoul
A growing body of research reports associations between school contexts, in which adolescents interact with their peers and react to adolescent culture, with weight and weight-related behaviors of adolescents, independent of effects of individual and familial characteristics. One relevant school context that potentially matters for adolescents’ weight is gender composition. What would happen if boys and girls were separated into single-sex schools? Without opposite-sex peers, would boys and girls feel much less pressure and be less concerned about physical appearance and body size and shape, which would increase their weights? Utilizing a unique setting in Seoul, Korea where students are randomly assigned into single-sex and coeducational schools within school districts, we estimate causal effects of single-sex schools on weight and weight-related behaviors. Our results show that students attending single-sex schools are more likely to be overweight, and the effects are more prominent among girls. We also find that girls in single-sex schools are less likely to engage in weight control behaviors compared to girls in coeducational schools.
A growing body of literature in social science has explored the roles of friends or peer groups in affecting health and health behaviors of individuals, particularly adolescents, independent of the effects of individual and familial characteristics (Mueller et al. 2010; Christakis and Fowler 2007; Clark and Lohéac 2007). Several studies have showed that mean weights of friends were significantly associated with the  weight of an adolescent, even after controlling for various demographic and socioeconomic characteristics of individuals and families (Halliday and Kwak 2009; Trogdon et al. 2008; Renna et al. 2008). A recent study found that when their friends engaged in sports, exercise, and fast food consumption, adolescents were more likely to do so (Ali et al. 2011). The significant associations of weight and weight-related behaviors of friends with those of an adolescent highlight the possible importance of contexts in which adolescents interact with and are influenced by friends and peers in establishing social norms, expectations, and cultures regarding weight and weight-related behaviors. 

Schools are an important context in which adolescents interact with peers and form adolescent cultures with specific values and preferences on weight and weight-related behaviors. A school is a venue not only for academic learning but also “social” learning or socialization through which adolescents learn attitudes, values, and behaviors of peer groups. Several studies have demonstrated the relevance of school contexts for influencing adolescents’ risky behaviors such as smoking, drinking, and other substance use (Lovato et al. 2010; West, Sweeting, and Leyland 2004; Kumar et al. 2002). However, the role of school contexts in influencing weight and weighted-related behaviors has received relatively little attention. Previous research, which examined the effect of friends on adolescents’ weights, mostly relied on school fixed-effect models (e.g., Trogdon et al. 2008; Renna et al. 2008). Controlling for school fixed effects is a useful strategy for estimating effects of friends within schools. However, it does not allow  examination of the roles of any specific dimensions of school contexts, such as  characteristics of school peers who are not friends, because the school fixed effects control for all school characteristics together without differentiating among them (Muller et al. 2010; Kumar et al. 2002).

On the other hand, studies that have explored the role of school contexts in influencing adolescents’ health behaviors mostly have limited their focus on whether the proportion of students in a school with a certain behavior (e.g. smoking or drinking) or a characteristic (e.g. overweight) was associated with the behavior or characteristic of an adolescent. An important aspect of the school context, which has received little attention regarding adolescents’ weight and weight-related behaviors, is the gender composition of school. Physical attractiveness, popularity, appeal to the opposite sex, and dating, which likely influence adolescents’ weight and weight-related behaviors, have been important components of adolescent culture in coeducational schools (Coleman 1961) that are the dominant form of schooling in the United States and in a number of other countries. The dominance of coeducational schooling in many countries makes it difficult to ask questions as:  What would happen if boys and girls were separated into single-sex schools? Without opposite-sex peers, would boys and girls feel much less pressure and be less concerned for physical appearance and body size and shape, which may affect their weight behaviors and ultimately their weights?

In contrast to the dominance of coeducational schools in the United States and a number of other countries, in some countries single-sex schools play a substantial role in educating adolescents (Wiseman 2008). These single-sex schools offer an interesting setting with which to examine how gender composition of school might affect weight and weight-related behaviors of adolescents. Interestingly, also the number of schools that are single sex or offer single-sex classrooms within coeducational schools has dramatically increased in the United States since the end of 2006 when the United States Department of Education established new regulations on single-sex education, allowing more opportunities for public education to provide single-sex classrooms or to establish single-sex schools (National Association for Single Sex Public Education 2009). 

Although numerous studies have examined the effects of single-sex schools on educational outcomes (Park, Behrman, and Choi 2011a; Mael et al. 2005; Mael 1998), little research has explored impacts of single-sex schooling on health and health behaviors, particularly weight and weight-related behaviors, of adolescents. A fundamental issue in estimating the effect of single-sex schools on weight and weight-related behaviors is selection bias caused by the fact that in most countries students and families select into single-sex versus coeducational schools. When students and families choose single-sex over coeducational schools, students attending the two types of schools likely differ in both unobserved and observed characteristics of students and families, making it difficult to estimate unbiased effects of single-sex schools with observational data (LePore and Warren 1997; Marsh 1989). Although the concern about selection bias has been raised mainly in relation to educational outcomes, selection bias is an equally serious concern in estimating the effect of single-sex schools on weights and weight-related behaviors.  

In this study, we assess causal effects of single-sex schools on weight and weight control behaviors utilizing a unique setting in Seoul, South Korea where elementary and middle-school graduates are randomly assigned into coeducational or single-sex schools by lottery.
 Beginning in 1974 in Seoul (capital) and Busan (the second largest metropolitan area) (and later in the five other metropolitan areas), along with the earlier implementation of the ‘No Middle School Entrance Examination Policy’ in 1968, the ‘High School Equalization Policy’ (P’yŏongjunhwa Chŏngch’aek) created a de facto experiment, in which students after middle-school graduation are randomly distributed to high schools within school districts regardless of whether schools are single-sex or coeducational (Kim 2003; Lee et al. 1996). Private, as well as public, schools are subject to this random assignment. If students move their residences to a new school district for any reason including their dissatisfaction with their assignment, they are subject to another random assignment in the new district. Therefore changing district of residence provides no guarantee that a student can attend a single-sex or coeducational school as she or he wants in the new district. In short, although the assignment of students into Korean high schools is not an experiment purposely designed to estimate the causal effect of an intervention, it provides an excellent opportunity for estimating the effect of single-sex schools on a variety of outcomes without the likely selection bias inherent in studies based on observational data.

DATA AND MEASURES
Data
In this study, we rely on two data sets for Korean adolescents. For the school-level analysis, we use a school-level database on health outcomes of middle and high school students compiled by the Korean government, as reported by each school in accordance with educational law. The compiled data are publicly available online (www.schoolinfo.go.kr). Starting with elementary school students, the Korean government mandated school-level physical examinations on a yearly basis. In 2009, the tests were conducted for elementary school students. In the following year of 2010, middle schools started to conduct the same physical tests and finally since 2011 high school students’ test results have been provided on the above website. The physical tests are conducted in the fall semester and the results are released in April of the following year. Hence, there are results for three cohorts at the middle school and for two cohorts at the high school level as of 2013. If a school is coeducational, each item is reported by gender. In this study, we use data for school mean body mass indices (BMI) for each grade level by gender. These data are very useful for this study because we can track 6th-grade students in 2009 until their 9th-grade in 2012. Through this cohort we can investigate whether there was a prior BMI gap before entering middle school and how the BMI gaps between coeducational and single-sex schools evolve over time during three years in middle school. Importantly, this dataset includes every middle school in Seoul. As of 2012, there were 594 elementary schools, 379 middle schools (24.5 percent of single-sex schools) and 225 academic high schools (58.2 percent of single-sex schools), excluding vocational and special-purposes high schools.

In addition to the school-level analysis of students in Seoul, we also conduct individual-level analysis using data from a nationally representative sample of Korean high school students (10th – 12th grades corresponding approximately to ages of 16-18), the Korea Youth Risk Behaviors Web-Based Survey (KYRBWS).  The KYRBWS is a cross-sectional survey of high-school (and middle-school) students conducted every year starting in 2005. Because the KYRBWS is administered collaboratively by the Ministry of Education, Science, and Technology (MEST), the Ministry of Health and Welfare (MHW), and the Korea Center for Disease Control and Prevention (KCDCP), KYRBWS received high levels of cooperation from sampled schools as demonstrated by high participation rates of students across all the years (90 percent or more). KYRBWS uses a two-stage cluster sampling, first randomly sampling schools and then randomly sampling one class per grade within selected schools. All students in the selected class are invited to participate in the survey (MEST, MHW, KCDCP 2010). Students in the selected class are taken to a computer lab in the school where each student uses a computer connected with the internet. Using an individual identification number given by the survey team, each student logs into a website where he/she can respond to the questionnaire. Our final sample of high school students in Seoul across 7 waves includes 8,067 girls (65.2 percent in single-sex schools) and 9,076 boys (62.9 percent in single-sex schools).
Weight Status in KYRBWS
In the survey, students were asked to report their heights (cm) and weights (kg). Using their self-reported heights and weights, we calculated the respondent’s BMI (body mass index = weight / height2). To classify respondents into different categories of weight status, we use the gender-age-specific growth chart specifically devised for Korean children and adolescents by the Korea Center for Diseases Control and Prevention. It provides BMI cut-off values corresponding to 3rd, 5th, 10th, 25h, 50th, 75th, 85th, 90th, 95th, and 97th percentiles in the gender-age-specific distributions of BMI (Lim, Park, and Ku 2009). Following the standard classification used by health researchers in Korea, we classify adolescents whose BMI is below the 5th percentile as underweight, those in the 5-84th percentile as normal, and those in the 85th percentile or above as overweight.
 
Weight-Control Behaviors in KYRBWS
KYRBWS asked students to indicate whether they have made efforts for weight control during the last 30 days by selecting one of the following responses since 2007: 1) they did not make any efforts; 2) they made efforts to lose weight; 3) they made efforts to gain weight; and 4) they made efforts to maintain the same weight. Following the work by Mueller et al. (2010) on the similar variable for US adolescents, we code those who tried to lose weight as 1 and code others as 0. Thus, this variable indicates the degree of engagement in weight control for losing weight.
RESULTS
Results from Analyses using School Information
OLS Regression of School Mean BMI by School Type
TABLE 1 ABOUT HERE

In Table 1, we present the results of OLS regressions predicting adolescents’ BMI by school type using school-level data for middle school students in Seoul from 2010 to 2012. Firstly we estimate school-district fixed-effects models by including 45 dummies for each school district and an indicator of being a private school separately for girls and boys. The first three columns in Table 1 show estimation results using a cohort who started middle school in the 7th grade in 2010. For this cohort, school level mean BMIs by gender are available in 2011 (8th grade) and also in 2012 (9th grade). We can see that attending a single-sex school has a significant effect on the increase of BMI by 0.381 in the 7th grade and the gap increases to 0.443 in the 9th grade among girls. Although it is not statistically significant among boys of the same cohort we can see that BMI gap between boys in single-sex school and boys in coeducational school is growing over time. 
Column 4 in Table 1 presents estimation results when we combine all nine available groups, three grades across three years, with additional dummy variables for 8th and 9th grades as compared to the reference category of 7th grade and two dummy variables to capture year fixed effects. The result confirms that attending a single-sex school has a significant impact on the increase of BMI for both girls and boys. 
Last column in Table 1 shows the estimation result for the 12th grade in 2011. This is the only cohort whose data is available and who entered high schools in 2009 before Seoul modified its high school assignment rule to expand school choice in 2010. We find boys in single-sex schools compared to boys in coeducation schools show a higher mean BMI by 0.345. Although it is not statistically significant at 10%, girls attending single-sex schools also tend to have higher BMI.

Is BMI gap among middle school students due to a prior gap in 6th grade?

TABLE 2 ABOUT HERE
FIGURE 1 ABOUT HERE

Regarding the random assignment of middle school students in Seoul within each of the 46 middle school districts, one commonly raised concern is the possibility that distance from home to school as a key factor in random assignment although it is not a deterministic. To address this concern, in Table 2, we investigate a prior body mass index at the 6th grade by gender. We calculate mean BMI separately for boys and girls attending neighboring elementary schools within a 1km radius from each middle school (refer to Figure 1 for distribution of schools in Seoul). Columns 1 and 3 in Table 2 show regression results using a cohort who was in their 6th grade in 2009. This cohort is the same cohort as the one for which we examine BMI changes over three years during middle school in Table 1. There is no significant difference in prior BMI in 6th grade before entering middle school for both boys and girls. Columns 2 and 4 in Table 2 provide results when we combine all available information from four cohorts who were in the 6th grade in elementary school between 2009 and 2012. This result also consistently confirms that there is no prior BMI difference between girls (boys) in coeducational schools and girls (boys) in single-sex schools. Hence, these results provide more confidence that the BMI gap observed at the middle school level reflects differences appearing after entering middle school.

Results from Analyses using KYRBWS

Weight Status by School Type

FIGURE 2 ABOUT HERE

Figure 2 presents the distribution of weight status by school type for boys and girls, separately (with the pooled data across 10th – 12th grades). Most evident is that the percentage of high school students who are classified as overweight is higher among students attending single-sex schools than their counterparts in coeducational schools for both girls and boys. Specifically, 11.6 percent of girls attending all-girls high schools have overweight status, while only 9.9 percent of girls attending coeducational high schools have the same status. The percentage of boys with overweight status is 16 percent and 14.8 percent for coeducational and all-boys schools, respectively. The opposite pattern is observed for underweight status. The percentage of students with underweight status is slightly higher among students attending coeducational schools than students attending single-sex schools, although the difference in underweight between the two school types seems smaller than the difference in overweight. According to the chi-square test (not presented), the null hypothesis of no association between school type and weight status should be rejected for both girls (p = .026) and boys (p = .085). In short, suggesting some substantial differences in weight status between students attending single-sex and coeducational schools, Figure 2 invites further investigation to systematically estimate the causal effect of single-sex schools on weight.
Checking Randomness: Balance on Family Background 

Before moving to further results, it is important to check balance on some major family background measures as a way to verify the extent to which student assignments into single-sex and coeducational schools are actually random. If the assignment is indeed random, we would see no significant difference in observed family background measures between students attending single-sex schools and their counterparts attending coeducational schools. Our data do not have many family background measures but do contain father’s schooling attainment, mother’s schooling attainment, and family structure. The schooling levels of fathers and mothers are divided into four categories: 1) middle school or less; 2) high school; 3) college or above and 4) (respondents) do not know or missing. We distinguish students living with two-biological parents from all others (including missing cases).
TABLE 3 ABOUT HERE
Table 3 presents the results of logit analysis predicting attendance at a single-sex school (vs. a coeducational school) by father’s schooling, mother’s schooling, and family structure for girls and boys, separately. It is obvious that none of the three family background measures is associated with the likelihood of attending a single-sex school for both girls and boys. The result clearly shows balance on those family background measures. Although we could include only these three measures of family background, the result is consistent with the expectation of the claim that student assignment in Seoul high schools is random. In our earlier studies of educational outcomes using different datasets (Park et al. 2012, 2013), we have found evidence of balanced family background measures such as household income, home ownership, and the number of books at home between students attending single-sex and those attending coeducational schools.
OLS Regression of BMI

TABLE 4 ABOUT HERE

In Table 4, we present the result of OLS regressions predicting adolescents’ BMI by school type using data for high school students in Seoul from 2005 to 2011
. We estimate two sequential models. Model 1 includes only a dummy variable for single-sex schools and student’s grade (two dummy variables for 11th and 12th grades as compared to the reference category of 10th grade and five dummy variables to capture year fixed effects). Model 2 adds the three family background measures to Model 1 to see how the coefficient of single-sex schools changes after controlling for family background. Because of the random assignment, the coefficient of single-sex schools should not be affected by adding family background measures. In Model 1, attending a single-sex school is significantly associated with an increase of BMI by 0.191 for girls and with an increase by 0.14 for boys. Given that one standard deviation of BMI is 2.46 for girls and 2.92 for boys, the effect of single-sex schools on BMI is equivalent to 0.08 standard deviations for girls and 0.05 standard deviations for boys. In Model 2, as expected given random assignment, the coefficients of single-sex schools hardly change after controlling for family background measures. The results for family background measures show that none of family background measures has a significant association with BMI except for father’s education for boys. For both girls and boys, students in higher grades tend to have higher BMI.
Is the BMI Gap Spurious?

As a falsification test, using the KYRBWS, we examine whether we can find any significant difference in height by school type, which is arguably insensitive to school contexts and peer interactions. In Table 4, column 3 for girls and column 6 for boys investigate whether we can find an effect of single-sex school on student’s height. In accordance with common sense, the student’s grade level (or, age) and household income have positive relationships with student’s height. Although it is not statistically significant, we can see that parental education level also shows a positive association with student’s height and being in a single parent family has a negative impact on one’s height. However, we do not find any significant relationship between attending single-sex schools and student’s height. This result provides more confidence that the BMI gap by school type results from the gap in weight, which would be more sensitively affected by school contexts and peer interactions.

Analysis of Weight Status and Weight Control Behavior
TABLE 5 ABOUT HERE


We now turn to the multinomial logit analysis of weight status (overweight, underweight, and normal status). In Table 5, the second column pertains to the likelihood of overweight as compared to normal status (the reference status), while the first column indicates comparisons of underweight and normal status. Similar to the result for BMI, students attending single-sex schools are more likely to be in overweight status and less likely to be in underweight status than their counterparts attending coeducational schools although the coefficients of single-sex schools is statistically significant for the comparison overweight and normal status only for girls. We investigate whether there is a difference in health-related behaviors by comparing engagement in weight control behaviors for students in single-sex schools compared to students in coeducational schools. As shown in column 3 in Table 5, we conduct logit analysis controlling for individual BMI, grade and year fixed effects, and family background characteristics. We find that girls in single-sex schools compared to girls in coeducational schools show 11.2% lower odds of engaging in weight control to lose weight. This behavioral difference would work as one of the mechanisms to cause relatively lower BMI among girls in single-sex high schools.

CONCLUSION
A growing body of research reports associations between school contexts, in which adolescents interact with their peers and react to adolescent culture, with weight and weight-related behaviors of adolescents, independent of effects of individual and familial characteristics. In this study, we examine one specific school context, single-sex schools vs. coeducational schools, which potentially matters for adolescents’ weight. We conjecture that when boys and girls are separated into single-sex schools without opposite-sex peers, boys and girls feel much less pressure and are less concerned about physical appearance and body size and shape, which increases their weights. Utilizing a unique setting in Seoul, Korea where students are randomly assigned into single-sex and coeducational schools within school districts, we estimate causal effects of single-sex schools on BMI and weight-related behaviors. Consistent with our hypothesis, our results show that students attending single-sex schools are more likely to have higher BMI, and the effects are more prominent among girls. We also find that girls in single-sex schools are less likely to engage in weight control behaviors compared to girls in coeducational schools.
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Figure 1: Location of elementary and middle schools in Seoul.
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Figure 2: Distribution of Weight Status by School Type and Gender
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Constant 20.086*** 20.214*** 20.771*** 19.921*** 21.516***

(0.199) (0.237) (0.233) (0.037) (0.211)

N 319 323 323 2,898 138

R-sq 0.252 0.234 0.213 0.377 0.216

2010: 7th 2011: 8th 2012: 9th All (7th-9th) 2011: 12th

Single-Sex School -0.018 0.121 0.198 0.134** 0.345***

(0.123) (0.143) (0.132) (0.058) (0.102)

Private School 0.206** 0.289** 0.313*** 0.268*** -0.091

(0.103) (0.121) (0.113) (0.045) (0.103)

Constant 21.571*** 21.886*** 22.257*** 21.308*** 22.783***

(0.192) (0.223) (0.210) (0.109) (0.144)

N 322 328 329 2,926 143

R-sq 0.211 0.244 0.245 0.375 0.242

Table 1: OLS Regression of School Mean BMI by School Type

Boys

Girls


[image: image5.emf]2009 2009-2013 2009 2009-2013

Single-Sex MS -0.016 -0.005 -0.058 -0.014

(0.095) (0.035) (0.088) (0.032)

Private School 0.019 0.021 0.042 0.019

(0.066) (0.031) (0.062) (0.029)

Constant 19.419*** 19.451*** 20.972*** 20.717***

(0.000) (0.090) (0.000) (0.084)

N 323 1,493 328 1,493

R-sq 0.447 0.322 0.349 0.256

Table 2: Comparison of BMI of 6th grade students Attending Nearby Elementary Schools

Note: Nearby elementary schools are selected within 1km from each middle school. 

Girls Boy


[image: image6.emf]Table 3: Logit Models of Attending Single-Sex Schools by Family Background

Girls Boys

Attending all-girls schools

(vs. coeducational)

Attending all-boys schools

(vs. coeducational)

High school 0.206 -0.110

(0.135) (0.106)

College 0.202 0.059

(0.163) (0.127)

Do not know/Missing 0.226 0.123

(0.199) (0.136)

High school -0.056 0.133

(0.134) (0.111)

College -0.186 -0.007

(0.170) (0.154)

Do not know/Missing -0.319** -0.102

(0.160) (0.129)

Others -0.185 0.029

(0.124) (0.098)

Constant 0.769 0.604

(0.560) (0.528)

N 7,796 8,706

Father's education (ref: middle school or less)

Mother's education (ref: middle school or less)

Family structure (ref: two-biological parents)

Note: Student's grade (10th, 11th, or 12th grade) and survey year are included in each model. Values in

parentheses are robust standard erros adjusted for schools.


[image: image7.emf]Table 4: OLS Regression of Student's BMI and Height by School Type

  Model 1 Model 2 Height Model 1 Model 2 Height

Single-Sex school (vs. coed) 0.191** 0.186** 0.121 0.140* 0.128* 0.001

(0.083) (0.077) (0.118) (0.073) (0.070) (0.116)

Student's grade (ref: 10th grade)

11th grade 0.138* 0.189** 0.664*** 0.439*** 0.460*** 1.194***

(0.076) (0.077) (0.147) (0.077) (0.080) (0.173)

12th grade 0.395*** 0.463*** 0.522*** 0.656*** 0.765*** 1.803***

(0.075) (0.086) (0.173) (0.076) (0.081) (0.182)

Household Income Level -0.091** 0.283*** 0.022 0.318***

(0.038) (0.068) (0.035) (0.064)

Father's education (ref: middle school or less)

High school -0.117 0.288 0.335** 0.105

(0.150) (0.318) (0.158) (0.265)

College -0.198 0.437 0.141 0.109

(0.165) (0.331) (0.169) (0.275)

Do not know/Missing 0.055 -0.360 0.400** 0.415

(0.183) (0.411) (0.201) (0.325)

Mother's education (ref: middle school or less)

High school -0.072 0.278 -0.177 0.293

(0.158) (0.267) (0.139) (0.275)

College -0.023 0.228 0.112 0.539*

(0.178) (0.305) (0.156) (0.315)

Do not know/Missing -0.232 0.535 -0.360** -0.274

(0.202) (0.362) (0.174) (0.347)

Family structure (ref: two-biological parents)

Others -0.135 -0.356 0.176 -0.167

(0.144) (0.285) (0.119) (0.240)

Constant 20.391*** 21.162*** 159.992*** 21.156*** 21.018*** 172.232***

(0.081) (0.272) (0.467) (0.069) (0.241) (0.466)

N 7,796 8,706

R-sq 0.006 0.011 0.008 0.009 0.014 0.026

note:  *** p<0.01, ** p<0.05, * p<0.1

7,711 8,466

Girls Boys


[image: image8.emf]Underweight

vs. Normal

Overweight

vs. Normal

Weight Control

Behavior

Single-Sex school (vs. coed) -0.107 0.160* -0.119*

(0.102) (0.082) (0.065)

BMI 0.169***

(0.012)

Student's grade (ref: 10th grade)

11th grade 0.316*** 0.139 -0.072

(0.110) (0.111) (0.078)

12th grade 0.473*** 0.257** -0.892***

(0.119) (0.102) (0.097)

Constant -2.595*** -1.636*** -2.289***

(0.346) (0.321) (0.373)

N 4,605

Underweight

vs. Normal

Overweight

vs. Normal

Weight Control

Behavior

Single-Sex school (vs. coed) -0.133 0.077 0.070

(0.100) (0.060) (0.072)

BMI 0.316***

(0.015)

Student's grade (ref: 10th grade)

11th grade 0.324** 0.274*** -0.132

(0.132) (0.076) (0.094)

12th grade 0.432*** 0.403*** -0.559***

(0.133) (0.077) (0.101)

Constant -1.834*** -6.875***

(0.228) (0.408)

N 4,897

Girls

7,796

8,706

Boys

Table 5: Analyses of Overweight and Underweight Compared to Normal Status and Weight Control

Behavior by School Type


� Although the equalization policies still are maintained, since the mid-1990s the other six metro areas except Seoul have loosened the equalization policy in order to respond to growing concerns for limited school choice. In those districts with the modified version, students are allowed to list the 2-3 schools that they prefer. Then, 30 – 40% of enrollments in a school are ‘randomly’ selected among those students who show preference for that school, and the remaining enrollments are selected entirely by lottery without considering students’ preferences. As such, the degree of contamination might not be severe, however, in this study we focus on Seoul which maintained its original assignment rule until 2009.


� In this study, we use 554 public elementary schools. Public elementary schools are free of tuition and students are assigned to public schools based on their home addresses. In contrast, private elementary schools select their students among applicants without any restriction on residence. Students attending private elementary schools are more likely to have better family backgrounds to cover extra tuitions and expenses.


� Although adolescents in the 95th percentile or above are often classified as obese separately from those overweight (85th-94th percentiles), we combine those in the 85-94 percentiles and in the 95 percentile or above into overweight.


� We have school mean BMI information at the high school level for 6 groups (three grades across two years). Because in Korea students are highly dedicated to preparation for college entrance in 12th grade, weight control behavior dramatically decreases when they progress from 11th grade to 12th grade in KYRWBS. We think this could be one of the reasons for the narrowing BMI gap among girls in 12th grade. When we use all 6 groups from high school data, we also find significant difference in BMI among girls. Because random assignments of the other five groups might be somewhat contaminated by recent modification of school assignment, we only report our findings using the 12th grade in 2011. 


� High school assignment in Seoul has been changed since 2010 in an effort to expand school choice. Parents and students now submit their preferred list of schools and they also can apply for schools outside their school districts. Hence, in this study we only include students who were assigned to high schools before the change of assignment mechanism. The last cohort in this study started  10th grade in March 2009.
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