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Abstract
BACKGROUND—Social capital in neighborhoods and workplaces positively affects health.
Less is known about the inAuence of school social capital on student health outcomes, in
particular weight status. We sought to examine the association between individual- and schoollevel social capital and student body mass index (BMI).
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METHODS—Analyzing data from The National Longitudinal Study of Adolescent Health, a
nationally representative sample of adolescents in grades 7-12 (N = 13,428), we used principal
components analysis to define 3 school social capital factors: “connectedness” (feel part of/close
to people/safe in school), “treatment” (get along with teachers/students, teachers treat students
fairly), and “parental involvement” (school administrator reported percent family/parent selfreported participation in Parent Teacher Organization, average daily school attendance). We
examined the associations between individual- and school-level social capital and individual BMI
using multilevel modeling techniques.
RESULTS—In girls, both feeling connected to one's school (b = −0.06, p < .05) and attending
schools with overall high connectedness (b = −0.43, p < .01) were associated with lower BM Is. In
boys only attending a school with high "treatment" was inversely associated with BMI (b = −0.61,
p < .01), adjusting for individual and school demographics.
CONCLUSIONS—Although further studies are needed, our findings suggest enhancing school
social capital as a novel approach to addressing student obesity.
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Child/adolescent obesity is one of the most significant public health issues in the world
today. 1 US rates of obesity among school-aged children have tripled over the last 2
decades.2 Although the some recent national surveys have shown a leveling off in obesity,
the problem is far from being solved.3 Obese children are more likely to become obese
adults and to have comorbid conditions such as hypertension, type 2 diabetes mellitus, and
obstructive sleep apnea, both in childhood and as adults.4-6 In addition, studies have found
that the heaviest Americans are continuing to get heavier and that onset of obesity is earlier
relative to prior birth cohorts, thus further increasing the risk of untoward consequences.7, 8
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In searching for both contributors and potential remedies to the obesity epidemic, much
public health attention has focused on environmental contexts such as neighborhoods,
schools, and workplaces.9-12 Schools in particular have been a target as children/adolescents
spend a large percentage of their waking hours, eat a significant portion of their daily intake,
and have the potential for physical activity opportunities while at school.13, 14 Although
much attention has been paid to the types of nutritional and physical activity programs that
are offered by schools, less attention has been paid to potentially pro-social influences of the
school environment such as engendering feelings of connection to the school or providing
feelings of reciprocity or trust—attributes commonly referred to as “social capital” in other
contexts.
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School connectedness and school climate have long been studied relative to academic
achievement and behavioral outcomes;15-18 more recently, there has been interest in their
impact on student health outcomes.19 Conversely, social capital has long been studied
relative to its health promoting aspects but has rarely been studied in school contexts.20, 21
In this study, we apply knowledge from studies related to social capital in neighborhoods
and workplaces to focus on school connectedness and school climate. We hypothesized that
school social capital may be protective for teen obesity on several grounds. First, health
promotion messages tend to be more effectively transmitted in socially cohesive schools.
Second, a climate of safety and mutual respect promotes the mental well-being of students
(whereas by contrast, depression is linked to weight gain). Third, greater parental
involvement in schools is linked to more effective action to promote the health and wellbeing of children. Consequently, we hypothesized that students who report higher
individual-level school social capital and who attend schools with higher school-level social
capital will have a lower body mass index (BMI). In this study, we specifically set out to (1)
generate individual- and school-level markers of school social capital, and (2) examine the
relationships of these markers with student BMI.
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Participants
This study uses data from the In-Home Survey of Wave I (collected in 1994-1995 when
participants were aged 12-19 years, N = 20,745) of the National Longitudinal Study of
Adolescent Health (Add Health), a nationally representative longitudinal study of
adolescents originally sampled from schools, the primary sampling unit.22 Schools were first
sorted by size, school type, census region, level of urbanization, and the percentage of the
student body that is non-Hispanic white, and then sampled using implicit stratification and
systematic sampling methods to ensure that the sample was representative of all US schools.
All students within a sampled school were asked to complete the In-School survey at Wave I
and were eligible for the Wave I In-Home survey as well as subsequent In-Home surveys.
After stratifying the student body of the 132 chosen schools by sex and grade, the final
sample of 20,745 students was randomly selected for the Wave I In-Home survey.
Approximately 200 students were sampled per school, with the exception of the 16 schools
in which the entire student body was sampled.
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In addition to data from the Wave I In-Home Survey, this study uses data from both the
School Administrator Survey and the Parent Survey. Of the 20,745 students who
participated in the In-Home Survey, 98% had data collected from a school administrator and
85% had a parent respond to the Parent Questionnaire.
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We made a number of exclusions from our initial sample of 20,745 due to missing data on
key variables. Overall, 1821 participants were excluded because they did not have an
individual sampling weight available and 528 because there was no school sampling weight
available. In addition, 501 were excluded due to missing information needed for our
outcome (either height or weight). A large number were excluded due to missing data for
our predictor variables (4197 for “parental involvement,” 252 for “treatment,” and 10 for
“connectedness”). Finally, 4 were excluded due to missing data for race/ethnicity and 4 due
to missing age. Because of the high degree of missing in one of our markers of school social
capital, “parental involvement,” we ran the models with and without excluding those
missing information on “parental involvement.” There was no material difference in these
models, and thus we present models with those missing information dropped to have a
uniform sample across models.
Markers of individual level and school level SES as well as the variable for “parental
involvement” relied on parent responses to the Parental Survey. As indicated above, the
response rate for the parent questionnaire was 85% for the child-specific data. Of those who
participated, a number of parent respondents refused to provide information regarding
household income or maternal education, leaving 1764 of Wave I participants with no
information on household income and 91 without information on maternal education. We
imputed both of these variables using the Gaussian normal regression imputation method.
After all exclusions and imputations for missing SES variables, our final analytic sample
was 13,428 students nested in 115 schools.
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NIH-PA Author Manuscript

Outcome variable—Our primary outcome variable was BMI (kg/m2) calculated from
self-reported height (m) and weight (kg).
Social capital measures (primary predictor variables)—Table 1 summarizes the 11
independent variables used to quantify measures of individual- and school-level school
social capital. Variable selection was informed by social capital studies from the fields of
sociology and public health,20, 21 as well as studies from the education literature on school
connectedness, 17, 19, 23 school climate,15, 16, 24, 25 and parental involvement in schools.26
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Individual-level demographic variables—We adjusted for the age, sex, and race/
ethnicity of the individual participant, as well as 2 markers of socioeconomic status:
household income and highest education level achieved by a parent. Study participants selfreported both their age and sex. They were asked to indicate if they were of Hispanic
ethnicity and, in an additional question, to choose the category best describing their race
(White, Black or African-American, American Indian or Native American, Asian or Pacific
Islander, and other). Racial/ethnic categories were then defined following classifications
used in the US Census (American Indian or Native American, Asian or Pacific Islander,
Black or African-American, Hispanic, White, multiracial).27 Those who chose more than
one racial category were considered multiracial. Any person who indicated they were
Hispanic was considered Hispanic regardless of the racial data indicated.
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The parent completing the Parental Questionnaire (almost exclusively the mother or female
guardian) was asked to report the household income (in thousands of dollars on a continuous
scale) and, separately, the highest education level achieved by herself and the father of the
study participant (responses ranged from less than eighth grade to professional training
beyond college). As noted above, the response rate for the parental questionnaire overall was
85%, and the response rate to the questions regarding income and education was even lower.
In an attempt to reduce bias from listwise deletion,28 we imputed values for both educational
level and household income using best subset regression.29 After imputation, we took the
higher response for maternal versus paternal educational achievement and then categorized
the parental education variable into 4 categories: less than high school education, high
school/vocational/high school equivalent, some college but not college graduate, completed
college or beyond. With regards to the household income variable, we created a percent of
the federal poverty level variable by comparing the reported household income to the
poverty level in 1995 for each household size.30
School-level demographic variables—We controlled for several demographic
variables at the school level. Both school-level parental education and school-level
household income were taken from first aggregating the student-level parental education and
household income variables then taking the median value. The school administrators
reported the percent of the student body that is White using the following categories: 0%,
1-66%, 67-93%, and 94-100%.
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Data Analysis
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Principal components analysis—The 11 independent variables were analyzed using
principal components analysis to create composite variables quantifying school social
capital. SAS version 9.2 PROC FACTOR31 was used with the varimax rotation method.
Variables with loadings >0.35 were retained and used to interpret the factors.32
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Univariate, bivariate, and multiple regression analyses—We first examined
univariate distributions and performed bivariate analyses of our variables of interest by sex.
Because of the known variability in weight outcomes by sex, we used sex-stratified
multilevel linear regression models to examine the association of individual- and schoollevel markers of social capital and individual student BMI while accounting for the
clustering of students in schools. For each marker of school social capital, we built a
separate series of models: (1) a null model in which we examined the variance components,
ie, individual and school level, while adjusting for no individual- or school-level factors
(model 1); (2) a model examining associations of our individual-level markers of school
social capital adjusting for individual- and school-level demographics (model 2); (3) a
model assessing the association of the school-level markers of school social capital adjusting
for individual and school-level demographics (model 3); and (4) a model including both the
individual- and school-level markers of school social capital adjusting for demographics at
the individual level and school level (model 4). All analyses, with the exception of the
principal components analysis, were conducted in STATA SE 11 and were adjusted for the
complex survey design using svy commands.33 We applied sampling weights to account for
the unequal likelihood of being sampled in certain populations.

RESULTS
Principal Components Analysis
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Initial analysis revealed 3 factors in which all except 2 variables had loadings >0.35 on at
least one factor. Parental report of volunteering in school and participant report of their
school being prejudiced did not have loadings >0.35 on any of the factors; consequently,
they were removed. The variable “talk to parents of participant’s friends” loaded strongly on
2 variables so was excluded. The analysis was rerun with a 3-factor solution specified
accounting for 54% of the variation in the constituent variables.
In the final rotated solution, “feel close to people at your school,” “feel safe in your school,”
and “feel like you are part of the school” loaded most strongly and positively on factor 1,
“connectedness” with factor loadings of 0.85, 0.52, and 0.85, respectively. “Had trouble
getting along with other students,” “had trouble getting along with teachers,” and “teachers
treat students fairly” loaded most strongly on factor 2, “treatment” with factor loadings of
0.62, 0.84, and 0.62, respectively. Both parent and school administrator report of “PTO
involvement,” as well as school administrator report of “average daily student attendance,”
loaded on factor 3, “parental involvement” with factor loadings of 0.48, 0.79, and 0.73,
respectively. The total variance accounted for by each factor was 27% by “connectedness,”
15.7% by “treatment,” and 11.7% by “involvement.”
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Results of Univariate and Bivariate Analyses
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The range of and mean values for the 3 social capital subscales for boys and girls combined
were “connectedness” range = 0-12, mean 8.4; “treatment” 0-12, mean 8.7; and “parental
involvement” range = 1.1-2.6 with mean 1.7. Table 2 shows demographic and
anthropometric characteristics by sex. Our sample was racially/ethnically as well as
socioeconomically diverse with few statistically significant differences in demographic and
school characteristics between boys and girls.
Results of Multivariate Analyses
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Tables 3-5 show results of our sex-stratified multi-level models examining the association
separately of each of our social capital factors at both the individual level and school level
with individual BMI. Unlike boys, girls who themselves reported feeling connected to their
school (b = −0.063, 95% confidence interval [CI]: −0.12, −0.003) and who attended schools
with high degree of connectedness (b = −0.43, 95% CI: −0.76, −0.11) had on average lower
BMIs than similar girls who attended schools with lower levels of school connectedness in
the student body. Of note, the effect size of the school-level marker of connectedness was
almost 7 times greater than that of the individual perception. The effect size of individuallevel connectedness was attenuated with the addition of school-level connectedness while
school-level connectedness was only moderately attenuated with the inclusion of individuallevel connectedness.
The models for “treatment” as the primary predictor variable are presented in Table 4. Boys
attending a school with higher school-level “treatment” had moderately lower BMIs (b =
−0.63, 95% CI: −1.1, −0.15) compared with boys attending schools with lower “treatment”
at the school level. The association was only modestly attenuated in models that included
individual markers of “treatment.” In girls, there was no significant association between
both individual- or school-level “treatment” and BMI.
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Table 5 shows results from models with “parental involvement” as the primary school social
capital predictor variable. Girls who attended schools with higher reported “parental
involvement” (b = −0.90, 95% CI: −1.5, −0.27) had moderately lower BMIs compared with
girls attending schools with lower “parental involvement.” However, this association was
attenuated and no longer statistically significant in models that included the individual
marker of “parental involvement.” Parental involvement was not associated with boys’ BMI.

DISCUSSION
In one of the first multilevel studies of school social capital and a health outcome, we find
that both individual perceptions of and school contextual markers of school social capital are
associated with lower BMIs; the associations vary by sex and by the specific marker of
school social capital. In girls, attending schools with high levels of school connectedness
and feeling connected oneself were associated with lower BMIs. In contrast, in boys, neither
individual- nor school-level markers of school connectedness or parental involvement was
associated with BMI. However, boys attending schools in which overall students felt well
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treated had lower BMIs on average than boys attending schools where students did not feel
well treated.
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Our findings are in concert with others demonstrating the positive effects of school
connectedness. Studies in the education literature have long connected individual student
perceptions of school connectedness to academic outcomes such as school attendance,34
higher grades,35 and dropping out.18 Resnick et al19 extended the examination of school
connectedness to health outcomes in youth finding that school connectedness protected
against frequent alcohol use, disordered eating, early sexual initiation, violence, and risk of
unintentional injury. Our study advances the study of school connectedness in several key
ways. First, in using principal components analysis, we are assured that the variables
comprising our connectedness variable (which mirrored those used in Resnick’s study) were
measuring the same construct. Second, we extended the study of school connectedness to
one of the most pressing public health issues today, child and adolescent obesity. Finally, we
assessed the influence not only of the individual student’s perception of their own school
connectedness but also that of connectedness as a school-level attribute. This is an important
contribution as it opens the possibility that interventions aimed at improving connectedness
overall in the school may have positive “spillover” effects even in those who individually
report low school connectedness.
We found that attending schools with high degrees of parental involvement was protective
for female BMI, despite individual parental involvement having no effect. Studies in the
education literature have demonstrated positive effects of parental involvement on academic
outcomes.26, 36 However, these studies almost universally focus on individual reports of
parental involvement rather than considering a school-level marker of parental involvement.
We are unaware of any studies of parental involvement and a health outcome. Our study
adds significantly to what is known about parental involvement by considering its influence
in a multilevel approach and by extending its study to a health problem.
Limitations
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There are limitations to this study that must be acknowledged. First, due to the crosssectional nature of the study, we cannot infer causality. Second, a large number of
participants did not have a parent participate in the survey and of those who did a large
number did not provide information on key variables. We compared those who were missing
information on key variables (and thus dropped from analyses) and not and found no
discernible difference by demographics. We also performed sensitivity analyses to assess the
impact of dropping all participants missing information from one of our key variables,
“parental involvement,” and found no material difference in models with and without those
missing information for the “parental involvement” variable excluded. A number of
potential variables for our principal components analysis were not assessed as they were not
asked of the more than 60% of participants interviewed during summertime months and thus
had an intolerably high percent missing. Finally, the data were collected more than 15 years
ago now. Add Health is one of few samples that allow for a multilevel examination of
school and individual variables and their influence on health behaviors and outcomes.
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Participants were only nested within schools in waves 1 and 2, making it irrelevant to look at
more recently collected waves of data collection.
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Conclusions
Given the continued interest in schools as a means to intervene on and hopefully reverse the
childhood obesity epidemic as well as schools’ general potential pro-social influence,37 our
findings suggest a novel approach in which to harness schools’ influence on weight status.
At least one study, the Seattle Social Development Program,23 demonstrated that
connectedness to school could be improved through a teacher intervention. Further studies
are needed to understand the mechanisms through which various markers of school social
capital operate in specific sex subpopulations. Additional studies are needed to identify
interventions that can increase school social capital to engender healthy habits with the
ultimate goal of achieving healthier weight status in students.

IMPLICATIONS FOR SCHOOL HEALTH
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Our findings underscore another positive implication for improving school social cohesion:
improved weight status of the student population. Schools should consider interventions to
improve overall school connectedness as it had the largest effect size of any of our measures
of school social cohesion. Based on prior studies, schools would likely see many benefits to
their student body in raising feelings of connectedness with our findings adding a health
outcome to academic and mental health outcomes identified in other studies. Improving
overall school connectedness is a novel approach to improving the weight status of the
student body.
Human Subjects Approval Statement
This study was approved by the Institutional Review Board of Boston Children’s Hospital.
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Table 1
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Variables Used to Create Social Cohesion Factors
Variable Descriptor

Source

Response Categories

During this school year, have you participated in school fund raising
or done volunteer work for (NAME)′s school, such as supervising
lunch, chaperoning a field trip, etc.?

Parent

Yes/no

Please tell me if you are a member of… parent/teacher
organization

Parent

Yes/no

Please think of all of XX′s friends. How many of his friends′
parents
have you talked to in the last 4weeks?

Parent

Numeric response 0-6

What is the average daily attendance of your school

School administrator

Greater than 95%, 90-94%, 85-89%, 80-84%,
75-59%

Considering all of the children in your school, approximately what
percentage has family members in the parent-teacher
organization or other organization of parents?

School administrator

1-100%
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Since school started this year, how often have you had trouble
getting along with teachers?

Student participant

Just a few times, about once a week, almost
every day, every day,
refused

Since school started this year, how often have you had trouble
getting along with other students?

Student participant

Just a few times, about once a week, almost
every day, every day,
refused

You feel close to people at your school

Student participant

Strongly agree, agree, neither agree nor
disagree, disagree, strongly
disagree

You feel like you are part of your school

Student participant

Strongly agree, agree, neither agree nor
disagree, disagree, strongly
disagree

Students at your school are prejudiced

Student participant

Strongly agree, agree, neither agree nor
disagree, disagree, strongly
disagree

The teachers at your school treat students fairly

Student participant

Strongly agree, agree, neither agree nor
disagree, disagree, strongly
disagree

You feel safe in your school

Student participant

Strongly agree, agree, neither agree nor
disagree, disagree, strongly
disagree

NIH-PA Author Manuscript
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Table 2

NIH-PA Author Manuscript

Demographic and Health Characteristics of Study Sample by Sex
Mean (95% CI) or Percent
Boys (N=6734)

Girls (N=6694)

p-Value*

Age (years)

15.9 (15.6, 16.1)

15.7 (15.5, 16.0)

<.01

BMI

22.6 (22.3, 22.8)

22.1 (21.9, 22.3)

<.01

White

65%

64%

Black

16%

17%

Hispanic

12%

12%

Asian

4%

4%

Native American

2%

2%

Individual level

Race/ethnicity

.52

Multi/other

1%

1%

45.5 (41.8, 49.3)

44.5 (41.2, 47.9)

Less than high school

12%

12%

High school graduate

27%

28%

Some college

31%

30%

Household income (thousands)
Highest educational level achieved

NIH-PA Author Manuscript

College and beyond

.40
.60

30%

30%

Connectedness

8.4 (8.3, 8.5)

8.4 (8.2, 8.5)

.85

Treatment

8.6 (8.5, 8.7)

8.8 (8.7, 8.9)

<.01

Parent involvement

1.7 (1.7, 1.8)

1.7 (1.7, 1.8)

.13

45.1 (41.7, 48.6)

44.8 (41.4, 48.2)

.70

Less than high school

1%

1%

High school graduate

44%

44%

Some college

54%

54%

School level
Household income (thousands)
Household education

College and beyond

.98

NIH-PA Author Manuscript

1%

1%

Connectedness

8.3 (8.2, 8.5)

8.3 (8.2, 8.4)

.38

Treatment

8.7 (8.6, 8.8)

8.7 (8.6, 8.8)

.54

Parent involvement

1.7 (1.7, 1.8)

1.7 (1.7, 1.8)

.09

CI, confidence interval; BMI, body mass index.
*

Independent 2-sample t-tests were conducted for continuous variables, and chi-squared tests were conducted for categorical variables. All
analyses were adjusted for the complex survey sampling design.
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—

Age

—

—

Multi/other

Hispanic

—

—

Household income

Household education
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—

—

—

1-66%

67-93%

94-100%

0.94 (0.33)

School (SE)

0.20 (0.14)

21.4 (1.7)

Ref.

−0.281 (−0.83, 0.27)

−0.057 (−0.92, 0.81)

−0.674 (−1.46, 0.11)

−0.105 (−0.55, 0.34)

−0.009 (−0.02, 0.005)

—

0.066 (−0.07, 0.21)

−0.003 (−0.01, 0.001)

0.005 (−0.65, 0.66)

0.19 (0.14)

21.4 (1.7)

Ref.

−0.332 (−0.9, 0.24)

−0.161 (−1.11, 0.79)

−0.644 (−1.46, 0.17)

−0.091 (−0.54, 0.36)

−0.008 (−0.02, 0.005)

−0.135 (−0.59, 0.32)

0.065 (−0.08, 0.2)

−0.003 (−0.01, 0.001)

−0.007 (−0.68, 0.67)

−0.365 (−1.8, 1.07)

−1.265 (−2.39, −0.14)*

−1.28 (−2.39, −0.17)*
−0.351 (−1.79, 1.09)

2.215 (−0.78, 5.21)

−0.079 (−0.66, 0.5)

2.234 (−0.79, 5.26)

−0.074 (−0.67, 0.52)

Ref.

0.529 (0.39, 0.66)**

0.541 (0.41, 0.67)**

Ref.

—

Model 3

0.064 (−0.01, 0.14)

Model 2

BMI, body mass index; CI, confidence interval; SE, standard error.

22.1 (1.8)

Individual (SE)

Variance

—

0%

Percent white

—

Connectedness

School level

—

—

Asian

—

—

Native American

Parental education

—

Black

Household income

—

White

Race/ethnicity

—

Model 1

Connectedness

Individual level

Boys (N=6734)

0.19 (0.14)

21.4 (1.7)

Ref.

−0.324 (−0.9, 0.25)

−0.152 (−1.1, 0.79)

−0.653 (−1.47, 0.16)

−0.088 (−0.54, 0.36)

−0.008 (−0.02, 0.005)

−0.197 (−0.65, 0.26)

0.066 (−0.07, 0.21)

−0.003 (−0.01, 0.001)

0 (−0.65, 0.65)

−0.328 (−1.74, 1.08)

−1.283 (−2.38, −0.18)*

2.232 (−0.77, 5.23)

−0.1 (−0.69, 0.49)

Ref.

0.531 (0.4, 0.67)**

0.07 (−0.003, 0.14)

Model 4

1.15 (0.24)

18.0 (0.87)

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

Model 1

Model 2

0.22 (0.11)

17.5 (0.86)

Ref.

−0.292 (−0.83, 0.25)

−0.299 (−1.02, 0.42)

−0.366 (−1.07, 0.34)

−0.195 (−0.5, 0.11)

−0.008 (−0.02, 0.003)

0.21 (0.10)

17.5 (0.87)

Ref.

−0.372 (−0.91, 0.17)

−0.484 (−1.16, 0.19)

−0.302 (−0.93, 0.32)

−0.164 (−0.45, 0.13)

−0.007 (−0.02, 0.004)

−0.434 (−0.76, −0.11)**

−0.122 (−0.2, −0.04)***

—

−0.001 (−0.004, 0.002)

0.686 (0, 1.37)

0.717 (0.03, 1.41)*

−0.117 (−0.2, −0.04)***

−1.24 (−2.43, −0.05)*

−1.27 (−2.4, −0.14)*

−0.001 (−0.004, 0.002)

−1.232 (−2.25, −0.21)*

−1.19 (−2.21, −0.17)*

1.567 (−0.53, 3.67)

1.176 (0.65, 1.7)**

1.215 (0.68, 1.75)**
1.638 (−0.49, 3.77)

Ref.

0.385 (0.28, 0.49)**

—

Model 3

Girls (N=6694)

Ref.

0.406 (0.3, 0.52)**

−0.063 (−0.12,−0.003)*

Parameter Estimate (95% CI)

The Association of Individual- and School-Level “Connectedness” With Individual BMI

0.21 (0.10)

17.5 (0.86)

Ref.

−0.371 (−0.91, 0.17)

−0.483 (−1.16, 0.19)

−0.301 (−0.93, 0.33)

−0.166 (−0.45, 0.12)

−0.007 (−0.02, 0.004)

−0.382 (−0.72, −0.05)*

−0.119 (−0.2, −0.04)**

−0.001 (−0.004, 0.002)

0.695 (0.01, 1.38)*

−1.286 (−2.43, −0.14)*

−1.227 (−2.24, −0.21)*

1.577 (−0.52, 3.67)

1.164 (0.63, 1.7)**

Ref.

0.382 (0.27, 0.49)**

−0.05 (−0.11, 0.01)

Model 4

NIH-PA Author Manuscript
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NIH-PA Author Manuscript

NIH-PA Author Manuscript

p<.01,

p<.05

*

**

p<.001,

***

Model 4: examine association between individual and school-level closeness and BMI adjusting for age, race/ethnicity, household income, parental education and school-level education, household income,
and proportion white.

Model 3: examine association between school-level closeness and BMI adjusting for age, race/ethnicity, household income, parental education and school-level education, household income, and proportion
white.

Model 2: examine association between individual closeness and BMI adjusting for age, race/ethnicity, household income, parental education, and school-level education, household income, and proportion
white.

NIH-PA Author Manuscript

Model 1: null model predicting BMI from individual and school levels.
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—

0.007 (−0.66, 0.67)

—

—

—

—

Native American

Asian

Multi/other

—

Parental education

—

—

Household income

Household education
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—

—

—

1-66%

67-93%

94-100%

0.94 (0.33)

School (SE)

0.17 (0.14)

21.4 (1.7)

Ref.

−0.304 (−0.85, 0.24)

−0.099 (−0.94, 0.74)

−0.64 (−1.4, 0.12)

−0.118 (−0.54, 0.3)

−0.008 (−0.02, 0.005)

—

0.065 (−0.07, 0.2)

−0.003 (−0.01, 0.001)

−1.242 (−2.33, −0.15)*

2.209 (−0.83, 5.24)

0.13 (0.13)

21.4 (1.7)

Ref.

−0.275 (−0.81, 0.26)

−0.169 (−0.96, 0.63)

0.13 (0.13)

21.4 (1.7)

Ref.

−0.277 (−0.81, 0.25)

−0.169 (−0.96, 0.62)

−0.406 (−0.98, 0.17)

−0.301 (−0.6, −0.001)*

−0.408 (−0.98, 0.17)

−0.0003 (−0.01, 0.01)

−0.3 (−0.6, 0.0004)*

−0.606 (−1.05, −0.16)**

0.067 (−0.07, 0.21)

−0.003 (−0.01, 0.001)

0.119 (−0.52, 0.76)

−0.491 (−1.99, 1.01)

−1.26 (−2.36, −0.16)*

2.155 (−0.87, 5.18)

−0.232 (−0.87, 0.41)

Ref.

0.547 (0.43, 0.66)**

−0.022 (−0.12, 0.07)

Model 4

−0.0002 (−0.01, 0.01)

−0.627 (−1.11, −0.15)*

0.067 (−0.07, 0.21)

−0.003 (−0.01, 0.001)

0.117 (−0.53, 0.76)

−0.497 (−2, 1.01)

−1.273 (−2.4, −0.14)*

2.16 (−0.86, 5.18)

−0.234 (−0.88, 0.41)

Model 1: null model predicting BMI from individual and school levels.

BMI, body mass index; CI, confidence interval; SE, standard error.

22.1 (1.8)

Individual (SE)

Variance

—

0%

Percent White

—

Treatment

School level

—

Household Income

Hispanic

−0.374 (−1.82, 1.07)

—

−0.067 (−0.65, 0.52)

—

Black

Ref.

0.547 (0.43, 0.66)**

Ref.

—

0.538 (0.42, 0.66)**

Model 3

−0.039 (−0.14, 0.06)

Model 2

White

Race/ethnicity

—

Age

Model 1

Treatment

Individual level

Boys (N=6734)

1.15 (0.24)

18.0 (0.9)

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

Model 1

0.23 (0.11)

17.5 (0.86)

Ref.

−0.266 (−0.81, 0.28)

−0.282 (−1.01, 0.44)

−0.337 (−1.09, 0.41)

−0.228 (−0.55, 0.1)

−0.008 (−0.02, 0.003)

0.22 (0.11)

17.5 (0.87)

Ref.

−0.27 (−0.81, 0.27)

−0.297 (−1.02, 0.43)

−0.307 (−1.08, 0.47)

−0.257 (−0.56, 0.05)

−0.006 (−0.02, 0.004)

−0.209 (−0.69, 0.28)

−0.119 (−0.2, −0.04)***

−0.116 (−0.2, −0.04)**

—

−0.001 (−0.004, 0.002)

0.752 (0.02, 1.49)*

−1.23 (−2.39, −0.07)*

−1.191 (−2.21, −0.17)*

−0.001 (−0.004, 0.002)

0.729 (0.04, 1.42)*

−1.261 (−2.37, −0.15)*

1.611 (−0.52, 3.74)

1.201 (0.68, 1.72)**

1.564 (−0.57, 3.7)

Ref.

1.188 (0.66, 1.72)**

0.418 (0.31, 0.53)**

—

Model 3

Girls (N=6694)

Ref.

0.415 (0.31, 0.53)**

−0.09 (−0.18, 0)

Model 2

−1.152 (−2.16, −0.14)*

Parameter Estimate (95% CI)

The Association of Individual- and School-level “Treatment” With Individual BMI

0.23 (0.11)

17.5 (0.9)

Ref.

−0.261 (−0.8, 0.28)

−0.298 (−1.03, 0.43)

−0.299 (−1.08, 0.48)

−0.261 (−0.57, 0.04)*

−0.006 (−0.02, 0.004)

−0.117 (−0.61, 0.37)

−0.115 (−0.19, −0.04)***

−0.001 (−0.004, 0.002)

0.752 (0.02, 1.48)*

−1.27(−2.37, −0.17)*

−1.154 (−2.16, −0.15)*

1.554 (−0.58, 3.69)

1.169 (0.65, 1.69)**

Ref.

0.417 (0.31, 0.53)

−0.086 (−0.18, 0.01)

Model 4

NIH-PA Author Manuscript
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NIH-PA Author Manuscript

NIH-PA Author Manuscript

p<.05

*

p<.001,

p<.01,

**

***

Model 4: examine association between individual and school-level treatment and BMI adjusting for age, race/ethnicity, household income, parental education and school-level education, household income,
and proportion white.

Model 3: examine association between school-level treatment and BMI adjusting for age, race/ethnicity, household income, parental education and school-level education, household income, and proportion
white.

Model 2: examine association between individual treatment and BMI adjusting for age, race/ethnicity, household income, parental education, and school-level education, household income, and proportion
white.
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—

—

—

Multi/other

Hispanic

—

—

Household Income

Household education
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—

—

—

1-66%

67-93%

94-100%

0.94 (0.33)

School

0.19 (0.14)

21.4 (1.69)

Ref.

−0.3 (−0.84, 0.24)

−0.092 (−0.94, 0.76)

−0.651 (−1.44, 0.14)

−0.104 (−0.54, 0.34)

−0.008 (−0.02, 0.005)

—

0.064 (−0.08, 0.21)

−0.003 (−0.01, 0.001)

−0.005 (−0.67, 0.66)

0.19 (0.14)

21.4 (1.69)

Ref.

−0.283 (−0.82, 0.26)

−0.078 (−0.93, 0.77)

−0.578 (−1.36, 0.2)

−0.126 (−0.55, 0.3)

−0.007 (−0.02, 0.01)

−0.475 (−1.47, 0.52)

0.065 (−0.07, 0.2)

−0.003 (−0.01, 0.001)

−0.031 (−0.7, 0.64)

−0.406 (−1.89, 1.07)

−1.293 (−2.42, −0.17)*

−1.264 (−2.39, −0.14)*
−0.378 (−1.83, 1.08)

2.195 (−0.82, 5.21)

−0.104 (−0.71, 0.51)

2.217 (−0.81, 5.24)

−0.066 (−0.66, 0.53)

Ref.

0.535 (0.41, 0.66)**

Ref.

—

Model 3

0.537 (0.41, 0.66)**

Model 2

−0.048 (−0.94, 0.85)

BMI, body mass index; CI, confidence interval.

22.1 (1.81)

Individual

Variance

—

0%

Percent White

—

Parental involvement

School level

—

—

Asian

Parental education

—

Native American

—

—

Black

Household income

—

White

Race/ethnicity

—

Age

Model 1

Parental involvement

Individual level

Boys (N=6734)

0.19 (0.14)

21.4 (1.68)

Ref.

−0.281 (−0.82, 0.26)

−0.074 (−0.93, 0.78)

−0.577 (−1.35, 0.2)

−0.143 (−0.56, 0.27)

−0.007 (−0.02, 0.01)

−1.032 (−2.38, 0.32)

0.077 (−0.07, 0.23)

−0.003 (−0.01, 0.001)

−0.039 (−0.71, 0.63)

−0.433 (−1.93, 1.07)

−1.327 (−2.48, −0.17)*

2.196 (−0.81, 5.2)

−0.112 (−0.73, 0.5)

Ref.

0.533 (0.41, 0.65)**

0.559 (−0.74, 1.86)

Model 4

1.15 (0.24)

18.0 (0.87)

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

—

Model 1

0.21 (0.11)

17.5 (0.86)

Ref.

−0.262 (−0.8, 0.28)

−0.272 (−0.98, 0.44)

−0.29 (−1.02, 0.44)

−0.213 (−0.52, 0.1)

−0.007 (−0.02, 0.004)

—

0.21 (0.11)

17.5 (0.87)

Ref.

−0.249 (−0.78, 0.28)

−0.254 (−0.96, 0.45)

−0.239 (−0.98, 0.5)

−0.239 (−0.54, 0.06)

−0.006 (−0.02, 0.004)

−0.901 (−1.54, −0.27)**

−0.121 (−0.2, −0.04)***

−0.135 (−0.21, −0.06)**

0.664 (−0.002, 1.33)

0.698 (0.02, 1.37)*

−0.001 (−0.004, 0.002)

−1.259 (−2.42, −0.09)*

−1.223 (−2.38, −0.06)*

−0.001 (−0.004, 0.002)

−1.193 (−2.23, −0.16)*

1.635 (−0.49, 3.76)

1.181 (0.67, 1.69)**

1.648 (−0.49, 3.78)

Ref.

1.218 (0.7, 1.73)**

0.412 (0.3, 0.52)**

—

Model 3

Ref.

0.416 (0.31, 0.52)**

−0.613 (−1.37, 0.14)

Model 2

Girls (N=6694)

−1.17 (−2.2, −0.14)*

Parameter Estimate (95% CI)

The Association of Individual- and School-Level “Parental Involvement” With Individual BMI

0.21 (0.11)

17.5 (0.87)

Ref.

−0.25 (−0.78, 0.28)

−0.259 (−0.96, 0.44)

−0.242 (−0.97, 0.49)

−0.234 (−0.53, 0.06)

−0.006 (−0.02, 0.004)

−0.655 (−2.07, 0.76)

−0.126 (−0.2, −0.05)**

−0.001 (−0.004, 0.002)

0.672 (0.02, 1.33)*

−1.251 (−2.4, −0.1)*

−1.185 (−2.22, −0.15)*

1.638 (−0.49, 3.77)

1.188 (0.69, 1.69)**

Ref.

0.414 (0.3, 0.52)**

−0.244 (−1.61, 1.12)

Model 4
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p<.01,

p<.05

*

**

p<.001,

***

Model 4: examine association between individual and school-level parental involvement and BMI adjusting for age, race/ethnicity, household income, parental education and school-level education,
household income, and proportion white.

Model 3: examine association between school-level parental involvement and BMI adjusting for age, race/ethnicity, household income, parental education and school-level education, household income,
and proportion white.

Model 2: examine association between individual parental involvement and BMI adjusting for age, race/ethnicity, household income, parental education, and school-level education, household income, and
proportion white.
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Model 1: null model predicting BMI from individual and school levels.
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