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Abstract

Background: Fewer than 1/4th of US children and adolescents meet physical activity guidelines,
leading to health disparities that track into adulthood. Neighborhood opportunity may serve as a
critical modifiable factor to improve fitness attainment and reduce these disparities. We drew
data from the Child Opportunity Index to examine associations between neighborhood indicators
of opportunity for physical activity and multiple fitness indicators among New York City public
school youth.

Methods: Multilevel generalized linear mixed models were used to estimate overall and sex-
stratified associations between neighborhood indicators (greenspace, healthy food, walkability,
commute time) and indicators for physical fitness (curl-ups, push-ups, PACER, sit-and-reach)
using the NYC FITNESSGRAM dataset.

Results: The analytic sample (n=299,839; median [IQR] age=16 [12-17]) was 50.1% female,
37.5% Hispanic, 26.2% non-Hispanic Black, and most (69.5%) qualified for free/reduced price
school meals. Neighborhood indicators were positively associated with higher values of
indicators for physical fitness. The strongest associations were observed between walkability and
both BMI and PACER, and commute time with BMI, push-ups and PACER. For example,
walkability had the greatest magnitude of effects for BMI and muscular strength and endurance
(BMI: B: -0.75, 95% CI:-1.01,-0.49; PACER: B: 1.98, 95% CI:1.59,2.37), and particularly for
girls compared to boys (BMI, girls: B: -0.91, 95% CI:-1.22,-0.66); BMI, boys: B: -0.56, 95% CI:-
0.86,-0.25); PACER, girls: B: 2.11, 95% CI:1.68,2.54; push-ups, boys: B: 1.71, 95%
CL:1.31,2.12).

Conclusion: Neighborhood indicators were associated with multiple measures of youth fitness.
Continued research on neighborhood opportunity and youth fitness may better inform place-
based public health interventions to reduce disparities.

Impact Statement

Neighborhood opportunity may serve as a critical modifiable factor to improve youth fitness
attainment and reduce obesity and fitness disparities. We observed multiple positive associations
between neighborhood indicators of opportunity for physical activity and indicators for physical
fitness. Continued research on neighborhood opportunity and youth fitness can inform place-
based public health interventions to reduce disparities.
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Introduction

Less than 25% of children 6 to 17 years of age meet the national guidelines of at least 60
minutes of moderate-to-vigorous physical activity (PA) every day.! Low youth PA corresponds
to low health-related physical fitness (a state reflecting one’s ability to perform physical activity
or exercise that is related to both present and future health), which strongly predicts
cardiovascular disease risk in childhood, as well as cardiometabolic disease, some cancers, and
all-cause mortality in adulthood.?? Similar to PA, the percentage of youth who meet
performance guidelines on health-related physical fitness tests (cardiorespiratory endurance,
muscular strength, muscular endurance, flexibility and body composition) remains low, both in
the United States and worldwide.>** For instance, in a study of New York City (NYC) youth,
only 23% of public school youth meet performance standards.* Furthermore, disparities persist in
youth physical fitness attainment by sex, with boys demonstrating stronger performance across
fitness tests.>® Youth fitness disparities predict persistent cardiovascular health inequities across
the lifespan, indicating a need to identify factors that can improve youth fitness.”* In NYC in
particular, less than 1 in 4 public school youth in grades 4-12 meet the criteria for health-related
fitness based on standardized fitness tests of aerobic capacity, muscular strength and endurance.
Moreover, significant widening in sociodemographic disparities in fitness across student grade,
sex, race and poverty has been observed over the last 10-15 years, particularly for girls, non-

Hispanic black and Hispanic youth, youth living in high household and neighborhood poverty.*

Neighborhood contextual factors are strongly associated with youth PA and related
cardiovascular health disparities. For instance, neighborhood walkability, traffic speed/volume,
access/proximity to parks and recreation centers, land-use mix, and residential density have been

associated with youth and adolescent PA.”#* Associations have also been found between
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neighborhood walkability, sidewalk access, greenspace, mixed land-use, fast food proximity, and
safety/crime and youth body mass index (BMI).>!%!!12 [n NYC, neighborhood crime has been
associated with lower PA duration among boys, while park access has been associated with
higher frequency of PA among girls.!* Additionally, land use mix, pedestrian-friendly streets,
and quality of environment have been positively associated with PA among NYC minority
youth.'* Finally, low density of street trees and low neighborhood safety have been associated

with higher prevalence of obesity among low-income NYC youth.'?

Although this literature has largely focused on PA, BMI, or obesity as outcome measures,
physical fitness is a more accurate proxy for youth cardiovascular health.? Studies examining
neighborhood-youth fitness associations are limited, despite the importance of youth physical
fitness as a key indicator of health and documented low achievement levels.'® Limited work has
examined neighborhood-youth fitness associations in primarily underserved (minority/low-
income), and urban settings at a population level.?"!> Furthermore, few neighborhood-health
studies have examined multiple area-level features of the neighborhood environment.
Considering the associations between multiple neighborhood factors and health can provide a

more comprehensive assessment of this relationship.

The present analysis uses the Child Opportunity Index (COI), a measure of children’s
neighborhood opportunity, to examine associations between neighborhood indicators of
opportunity for physical activity and multiple indicators of youth physical fitness. NYC
represents a diverse, urban setting in which distinct neighborhood factors may impact youth
fitness. We also draw from a large sample, and use a standardized, evidence-based measure of
youth health-related fitness and multiple neighborhood indicators of opportunity for physical

activity, and taking into account individual student home residence to estimate the
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neighborhood-fitness relationship within largely minoritized populations. We aim to assess
whether specific COI indictors are related to youth physical fitness, and if these associations vary
across sex. These insights can ultimately inform the development of population-level strategies

and built environment initiatives to reduce youth cardiovascular health disparities.

Methods

This cross-sectional analysis used data from two sources: (1) the COI, and (2) the NYC
FITNESSGRAM. The COI is managed by the Heller School of Brandeis University and offers a
measure of neighborhood-based conditions conducive to healthy child development.'® The NYC
FITNESSGRAM is managed by the NYC Department of Education and Department of Health
and Mental Hygiene (DOHMH) and comprises individual-level annual fitness test and
demographic data from approximately 860,000 youth (grades 4 — 12) enrolled in NYC public
schools.'® This study was classified as public health surveillance by the DOHMH Institutional

Review Board and thus exempt from written informed consent.
Population

Data were collected during the 2016-2017 academic school year. For analytic efficiency,
a random subset of 300,000 eligible youth served as the study sample for this analysis,
representative of NYC FITNESSGRAM youth. Youth were randomly selected using PROC
SURVEYSELECT in SAS 9.4. Inclusion criteria were those youth enrolled in a general
education NYC public school in grades 4-12 during the 2016-2017 academic school year and
with complete residential addresses in NYC and complete covariate and biologically plausible
fitness data. Youth without matching census tracts for NYC were dropped from the analysis

(n=161).
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Exposure

The exposures of interest were youth neighborhood indicators of opportunity for physical
activity, as measured by the COIL. The COI comprises 29 census-tract level indicators across
three domains: educational, health and environmental, and social and economic. Z-scores for
each indicator were derived and averaged across each domain, then standardized across the
surrounding metropolitan area to facilitate within-region comparisons.'® COI data were linked

with NYC FITNESSGRAM data based on individual student home address census tract.

Four indicators including greenspace, walkability, access to healthy foods, and commute
duration were included in our analyses as neighborhood indicators of opportunity for physical
activity based on existing literature demonstrating relevance to youth fitness-related
outcomes.'?° Greenspace was measured as the inverse percent of impervious surface areas, such
as roads or parking lots, defined using satellite imagery from the 2011 National Land Cover
Database. Walkability was measured using 2010-2012 Environmental Protection walkability
index, a weighted average of area-level features that predict walking trips: street intersection
density, population center distance to nearest transit stop, and mix of employment types and
occupied housing across an area. Access to healthy foods was measured as the percent of
households in 2015 without a car located further than a half-mile from the nearest supermarket,
derived from the USDA Food Access Research Atlas. Commute duration was measured as the
percentage of workers older than 16 with a one-way commute time of greater than one hour,
derived using 5-year estimates from the American Community Survey (2012-2017). Commute
duration was considered a proxy for transportation vulnerability based on commute time used as
an indicator for transportation access?! and the documented association between transportation

vulnerability and youth cardiovascular health.??
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Outcomes

Indicators for youth physical fitness included BMI and fitness tests derived from the
NYC FITNESSGRAM dataset.'> Youth BMI was based on height and weight collected annually
and converted to age- and sex-specific BMI percentiles in accordance with growth charts from
the US Centers for Disease Control and Prevention (CDC).?* Age in months was calculated from
the measurement date and students’ date of birth was drawn from school enrollment records.
Extreme or biologically implausible values were identified for height, weight, weight-for-height,

and BMI using CDC’s age- and sex-specific criteria.

Fitness performance was based on the Cooper Institute’s FitnessGram™, an evidence-
based measure for youth physical fitness metrics demonstrating strong reliability and validity.?
Fitness tests included muscular strength and endurance as measured by performance on push-up
and curl-up assessments, acrobic capacity measured using the Progressive Aerobic
Cardiovascular Endurance Run (PACER), and flexibility as measured by the sit-and-reach test.
Push-ups are performed at a 90° elbow angle, and curl-ups are conducted with knees flexed and
feet free; both are scored as the number completed. Both are completed without rest and set to a
specified pace. The PACER is a multistage shuttle run where participants run back and forth
(i.e., lap) in groups across a 20-meter course to a pace that increases incrementally after each
minute. It was scored as the number of laps completed. PACER, push-ups and curl-ups were
converted to age- and sex-specific percentiles.?*?> Sit-and-reach was measured by recording the
maximum reach of participants instructed to bend forward with their arms extended, while sitting

with one leg bent and the other extended against a sit-and-reach box.

Covariates
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Covariates included youth age in years (continuous), sex for unstratified models (binary:
male/female), youth race/ethnicity (categorical: Hispanic, non-Hispanic Black, non-Hispanic
white, Asian/Pacific Islander, and other/multiple races), household poverty status based on
eligibility for free/reduced price school meals (binary: yes/no), and neighborhood poverty based
on census tract level area poverty drawn from the American Community Survey and categorized

as 0-<5%, 5-<10%, 10-<20%, 20-<30%, 30-<40%, and 40-100%.

Statistical Analysis

Descriptive statistics were derived for demographic and socioeconomic characteristics of
the overall analytic population and by sex. Medians (interquartile ranges [IQR]) were derived for
neighborhood indicators of opportunity for physical activity and youth indicators for physical

fitness overall, and by sex.

To account for the level at which our exposures were aggregated (census tract), two-level
generalized linear mixed models (GLMM), nested by census tract, were fit to estimate the
association between continuous fitness-related neighborhood exposures and youth indicators for
physical fitness. A variance covariance structure was specified with random intercepts for census
tracts, and the identity link function was used in the GLMM. Unstratified models were adjusted
for age, sex, race/ethnicity, and poverty. Next, models including an interaction term between sex
and the opportunity indicator were run. If interaction terms were statistically significant, we
examined effect modification by sex. Sex-stratified models were run adjusting for age,
race/ethnicity, and both individual-level and neighborhood-level poverty. Alpha levels were set

at 0.05.

All statistical analyses were conducted in SAS 9.4 (SAS Institute, Inc., Cary, NC).
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Results

Descriptive Results

Youth resided across 2,131 census tracts in NYC (median youth per census tract: 119;
IQR: 71-193). Table 1 displays sociodemographic and fitness-related neighborhood COI
characteristics of the analytic population, and stratified by sex. The median age was 16 years
(IQR: 12-17), 50.1% of the sample was female, 37.5% identified as Hispanic, and 26.2%
identified as non-Hispanic Black. Approximately 70% of the sample was eligible for
free/reduced price school meals, and 28.7% and 23.6% were living in neighborhoods with 10-
<20% and 20-<30% area poverty. The median (IQR) for each fitness-related neighborhood factor
z-score were as follows: greenspace=-2.37 ([-2.56, -1.89), healthy food= 0.85 (0.85, 0.85),
walkability= 1.17 (0.76, 1.54), and commute time=-3.38 (-4.18, -2.19). The median (IQR) for
youth indicators for physical fitness included: BMI percentile= 79.20 (70.31, 92.45), curl-ups
percentile= 52.44 (27.87, 76.65), push-ups percentile= 50.54 (29.05, 78.53), PACER percentile

(54.65 (29.05, 78.53), and sit-and-reach (mm)= 10 (8, 12).

Multilevel mixed model:

Table 2 displays results from unstratified and stratified mixed models used to estimate
the association between neighborhood indicators of opportunity for physical activity and youth
indicators for physical fitness. Greenspace was associated with higher values of indicators of
physical fitness except BMI. Greenspace-fitness indicators associations had the greatest
magnitude of effects for muscular strength and endurance (push-ups: B: 0.92, 95% CI: 0.62, 1.22;

curl-ups: B: 0.46, 95% CI: 0.20, 0.71; PACER: B: 0.47, 95% CI: 0.05, 0.88). Higher walkability
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scores were associated with lower BMI (B: -0.75, 95% CI: -1.01, -0.49) and higher values of
indicators of physical fitness, particularly for PACER (B: 1.98, 95% CI: 1.59, 2.37) and curl-ups
(B: 1.27, 95% CI: 0.93,1.62). Access to healthy foods was associated with lower push-ups
performance (f3: -0.34, 95% CI: -0.60, -0.07), and lower BMI (B: -0.39, 95% CI: -0.63, -0.16).
Those living in areas with a greater percentage of long-commuters showed higher values for

indicators of fitness. This association was most pronounced for BMI (B: -0.85, -0.96, -0.73),

PACER (B: 2.03, 95% CI: 1.87, 2.18), and push-ups (B: 0.75, 95% CI: 0.62, 0.88).

The direction of neighborhood factors-youth fitness indicator associations was preserved
when stratifying across sex; however, magnitude varied, particularly for greenspace. Higher
greenspace was more strongly associated with significant positive values of indicators of
muscular strength and endurance for girls (curl-ups, girls: B: 0.72, 95% CI: 0.31, 1.14) and a null
association for boys. We also observed differences across walkability-fitness indicator
associations, with higher walkability more strongly associated with higher values for indicators
of fitness for girls compared to boys for both BMI and PACER (BMI, girls: B: -0.91, 95% CI: -
1.22,-0.60); BMI, boys: B: -0.56, 95% CI: -0.86, -0.25; PACER, girls: : 2.11, 95% CI: 1.68,
2.54; PACER, boys: B: 1.71, 95% CI: 1.31, 2.12). For commute time, girls also showed higher
magnitudes of associations with fitness indicators for push-ups and PACER (push-ups, girls: B:
0.87, 95% CI: -0.71, 1.03); pushups, boys: B: 0.55, 95% CI: 0.40, 0.70; PACER, girls: B: 2.09,

95% CI: 1.91, 2.27; PACER, boys: B: 1.87, 95% CI: 1.69,2.04).

Discussion



215 This study examined the association between multiple measures of neighborhood

216  indicators of opportunity for physical activity, and youth indicators for physical fitness among a
217  racially diverse population of NYC public school youth. Multilevel models showed positive

218  associations between neighborhood indicators of opportunity for physical activity (greenspace,
219  walkability, healthy foods, commute time) and fitness outcomes, with the strongest positive

220  associations between greenspace and muscular endurance (curl-ups, push-ups), walkability with
221 BMI and PACER, healthy foods with BMI and push-ups, and commute time with BMI and

222 aerobic capacity (push-ups and PACER) performance. Additionally, sex-stratified models

223 showed strengthened associations for girls versus boys. Study findings warrant more research on
224 the neighborhood-youth fitness relationship, which can ultimately inform geographically tailored
225  population-level initiatives targeting select components of the neighborhood environment to

226 reduce youth fitness-related disparities.

227 Previous cross-sectional studies have reported associations between COI and health-

228  related outcomes, including pediatric acute care visits and asthma-related hospitalizations.?® Our
229  study indicates that COI indicators of neighborhood opportunity also are related to youth

230 indicators for physical fitness, further highlighting the importance of a comprehensive

231 understanding of neighborhood context in shaping youth health.

232 Previous studies also help to support the associations observed between neighborhood
233 factors and higher values of indicators of physical fitness. Prior research has demonstrated

234 negative associations between neighborhood walkability and youth BMI or adolescent

235  overweight/obesity.” Additionally, higher neighborhood greenspace has been associated with
236  decreased risk of overweight/obesity in youth.!! We observed that greenspace, walkability and

237  commute time were most strongly associated with muscular strength/endurance, aerobic
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capacity, and BMI. Higher walkability and longer commute times may indicate the presence of
more sidewalk density and connectivity, as well as more opportunities and/or reflecting greater
need to use active and mixed (active and public) transportation increasing total time to reach
recreational spaces like parks and playgrounds and other open spaces that promote structured
exercise and greater fitness.?”-?® The finding that commute time was negatively associated with
BMI and positively associated with all other fitness outcomes contradicts prior literature showing
longer neighborhood commuting time corresponding to increased obesity risk in adults, which
may predict youth outcomes.?-** However, the associations we observed are less surprising
given the urban setting for this study, density of active and mixed transit, and potential for longer
parental commute time which may lead to youth having less adult supervision, and subsequent
increased participation in after-school programs and recreational activities.>! Additionally, youth
in urban settings may be more independently mobile, which may promote participation in active

transportation or usage of public transportation, which has been shown to increase youth PA 3

Studies on the contribution of food environments to youth BMI and overweight/obesity
have been equivocal. For instance, limited access to supermarkets has been shown to be
associated with higher BMI in boys;** however, other studies have shown null associations
between grocery store availability and youth BMI.3* Although we observed a negative
association between access to healthy foods and BMI, other youth fitness outcomes also had an
unexpected negative (push-ups) or null (PACER) association, suggests that proximity to healthy
food outlets may not be sufficient to influence physical fitness. Even if available, healthy food
options may be less affordable than unhealthier foods®> or may not be the first-choice food

option for youth.
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We also observed sex differences in the associations between neighborhood factors -and
fitness, with more pronounced associations observed among girls. Previous studies demonstrate
stronger associations between neighborhood factors and indicators of physical fitness among
girls, including obesity and overweight risk, supporting this finding. 3¢ This suggests that
neighborhood walkability, active transportation opportunities, and greenspace may be
particularly important for girls’ cardiovascular health. Girls may be more likely to engage in PA
and other health-promoting activities in outdoor spaces such as parks and playgrounds and
participating in active transportation.>>*’ Utilizing strategies that incorporate these aspects of the

neighborhood environment may help to reduce sex disparities in youth fitness attainment.

Strengths and Limitations

Strengths of this study include using a large and diverse sample, estimates based on a
standardized, evidence-based measure of youth health-related fitness and multiple indicators of
neighborhood opportunity to derive a comprehensive understanding of the association between
neighborhood context and youth fitness. Additionally, multilevel analyses took into account
clustering of observations by census tract, providing a more robust estimate of the neighborhood-
fitness relationship. Finally, our analytic population was comprised of largely minoritized
populations with low or very low COI scores, indicating the importance of modifiable
neighborhood environment features for youth fitness attainment in historically marginalized and

underserved populations.

This study has several limitations. First, the COI is derived from data obtained from
several sources across multiple years and ultimately combined into a “2015 index” that is meant

to characterize a child’s neighborhood opportunity exposure for 2015. Differential timing in
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these exposure measurements may have introduced measurement error to our estimates by
neglecting the time-varying nature of some of the variables included in the index. Also, certain
neighborhood factors specifically relevant to NYC, such as land use mix, bus and subway stop
density, cleanliness, and safety/violence, were not included in the analysis because the COI was
limited to nationally representative data.’® In addition, we clustered youth within home residence
census tracts, although neighborhood of residence may not be the most appropriate context for
measuring a child’s exposure to opportunity. Additionally, youth commute time to school would
more accurately measure youth transportation vulnerability compared to adult commuting time

and should be investigated further in future studies.

Conclusion

Our findings suggest that more favorable NYC neighborhood opportunity is positively
associated with youth indicators for physical fitness and may be sex-specific. Future studies
should examine the mechanisms accounting for relationships between neighborhood factors and
youth indicators for physical fitness, such as physical activity, healthy eating, or psychosocial
factors. Further research on the impact of neighborhood factors on youth BMI and fitness
outcomes has potential to better inform public health efforts to reduce health disparities

modifiable through tailored place-based interventions.
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Table 1. Descriptive characteristics of the analytic sample, New York City youth, 2016-17

Males Females
All Students (n=299,839) (n=150,223; 50.10%) (n=149,616; 49.90%)
N(%) N(%) N(%)
Race/Ethnicity
Asian/Pacific Islander 56,086 (18.71) 28,742 (19.13) 27,344 (18.28)
Non-Hispanic Black 78,402(26.15) 38,212 (25.44) 40,190 (26.86)

Hispanic 112,427(37.50) 56,113 (37.35) 56,314 (37.64)
White 49,171(16.40) 25,317 (16.85) 23,854 (15.94)
Mixed/Other® 3,752 (1.25) 1,839 (1.22) 1,914 (1.28)
Eligible for free/reduced price school meals
Yes 208,287(69.47) 103,104 (68.63) 105,183 (70.30)
No 91,552(30.53) 47,119 (31.37) 44,433 (29.70)
Neighborhood Poverty
0-<5% 21,883 (7.30) 10,916 (7.27) 10,967 (7.33)
5-<10% 45,136 (15.06) 22,658 (15.09) 22,478 (15.03)
10-<20% 85,981 (28.68) 43,198 (28.77) 42,783 (28.60)
20-<30% 70619 (23.56) 35,320 (23.52) 35,299 (23.60)
30-<40% 45,040 (15.03) 22543 (15.01) 22,497 (15.04)
40-100% 31,087 (10.37) 15,538 (10.35) 15,549 (10.40)
Median (IQR) Median (IQR) Median (IQR)

Neighborhood indicators of opportunity for physical activity

Greenspace -2.37 (-2.56, -1.89)
Healthy Food 0.85(0.85, 0.85)
Walkability 1.17 (0.76, 1.54)

Commute Time
Youth indicators for physical fitness
BMI percentile
Curl-ups percentile
Push-ups percentile
PACER percentile

Sit and Reach (mm) 10 (8, 12)

-3.38 (-4.12, -2.19)

79.20 (70.31, 92.45)
52.44 (27.87, 76.65)
50.54 (26.74, 76.41)
54.65 (29.05, 78.53)

237 (-2.56, -1.89)
0.85 (0.85, 0.85)
1.17 (0.76, 1.55)

-3.38 (-4.12, -2.19)

81.07 (72.31, 94.44)
52.14 (27.87, 76.44)

49.66 (25.79, 75.39)
54.65 (28.74, 78.19)

9.00 (7,11)

237 (-2.56, -1.89)
0.85 (0.85, 0.85)
1.17 0.76, 1.54)

-3.38 (-4.12, -2.19)

77.16 (68.53, 90.26)
52.93 (28.69, 77.03)
54.04 (27.68, 76.99)
54.75 (29.33, 78.85)
10.00 (8, 12)

IQR=Interquartile Range;
®Median age (years)= 16; IQR: 12-17

®Mixed/Other race/ethnicity category includes: Parents Refused to Sign / No Data / Multi-Racial /

Native American or Alaskan Indian



Table 2. Overall and sex-stratified* adjusted modeled estimates for the association between metro-normed child opportunity
and youth indicators for physical fitness, NYC youth, 2016-2017

Greenspace Walkability Healthy Foods Commute Time

95% CI 95% CI 95% CI 95% CI

B B B B
lower upper lower upper lower upper lower upper

BMI percentile
Overall 0.06 -021 033 -0.75f -1.01 -049 -039f -0.63 -0.16 -0.85% -0.96 -0.73
Girls - - - -091%  -1.22  -0.60 - - - -0.79% -0.94 -0.65
Boys - - - -0.563  -0.86 -0.25 - - - -0.80% -0.95 -0.66
Curl-ups percentile
Overall 0.46% 0.20 0.71 1.27¢ 093 162 0.02 -029 034 1.20f 1.05 135
Girls 0.72;  0.31 1.14 - - - -0.32  -0.69 0.04 - - -
Boys 036 -0.05 0.77 - - - 035 -0.01 0.71 - - -
Push-ups percentile
Overall 0.92f 0.62 1.22 0.10 -0.19 039 -034* -0.60 -0.07 0.75% 0.62 0.88
Girls - - - 0.07 -0.28 042 - - - 0.87f 0.71 1.03
Boys - - - 0.01 -0.32  0.34 - - - 0.55%¢ 040 0.70
PACER percentile
Overall 0.47*  0.05 0.88 198 1.59 237 028 -0.07 0.64 2.03% 187 2.18
Girls - - - 211 1.68 254 - - - 209 191 227
Boys - - - .71  1.31 2.12 - - - 1.87% 1.69 2.04
Sit-and-reach (mm)
Overall 0.04*  0.00 0.07 0.08t 0.05 0.10 -0.03 -0.06 -0.00 0.07f 0.05 0.08
Girls 0.03 -0.00 0.06 - - - -0.03* -0.06 -0.00 0.08% 0.06 0.09
Boys 0.04*  0.01 0.08 - - - -0.03* -0.06 -0.00 0.06% 0.04 0.07

#Models including an interaction term between sex and the opportunity indicator were run. If interaction terms were
statistically significant (p<0.05), we examined effect modification by sex. Sex-stratified models were run adjusting for age,
race/ethnicity, and both individual-level and neighborhood-level poverty.

®BMI, body mass index

*p<0.05; 7p<0.01; £p<0.001






