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Abstract

Background—Existing evidence on relationships between school food environments and 

children’s in-school purchases, dietary behaviors and body composition is based on observational 

studies that are vulnerable to residential selection bias.

Methods—This study leveraged exogenous variation in school environments generated by the 

natural experiment due to military parents’ assignment to installations. We analyzed 1010 child-

wave observations from the Military Teenagers Environments, Exercise, and Nutrition Study 

collected during 2013–2015. Using multiple linear and logistic regression, we examined whether 

the number of competitive food and beverage (CF&B) items available for purchase in school, 

overall and by type (unhealthy, healthy, neutral), was associated with in-school food purchases, 

dietary behaviors, and body mass index (BMI) outcomes. Covariates included child and family 

characteristics and the healthiness of the home food environment.

Results—Unhealthy item availability was positively associated with purchasing any sweets 

(AOR: 1.30 p<0.01), snacks (AOR: 1.23 p<0.01), and sugar-sweetened beverages (AOR: 1.19 

p=0.01). However, there were no significant associations with overall food and beverage intake 

(e.g., sweets, soda) nor BMI outcomes. The home food environment was significantly associated 

with all outcomes.

Conclusions—Access to unhealthy CF&B items may influence in-school purchases but does not 

appear to influence overall dietary behaviors and BMI outcomes. Substitution of caloric intake 
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across locations within versus outside of school may play a role in explaining why purchases were 

associated with unhealthy CF&B availability but overall diet and downstream BMI were not.
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Introduction

Federal, state and local policies target improving the quality of foods and beverages 

available in schools as a means to improve diet and reduce child obesity.[1–3] Competitive 

foods and beverages (hereafter CF&Bs) are offered to students during the school day, 

outside of federally reimbursable and nutritionally regulated school meal programs. CF&Bs 

may provide children access to nutritionally poor, energy-dense foods and may contribute to 

child obesity.[3, 4] Policymakers have regulated the types of CF&Bs available to children in 

school.[3] The federal “Smart Snacks” rule of the Healthy Hunger Free Kids Act of 2010 

requires that foods and beverages sold at school during the school day must meet nutrition 

standards that include more fruits, vegetables, low-fat dairy, whole grains and lean proteins 

as main ingredients starting in the 2014–2015 school year. In addition, a variety of 

concurrent efforts at the state and local effort have aimed to further improve the nutritional 

quality of CF&Bs.[5]

Stronger nutritional requirements for CF&Bs follows the assumption that improving the 

school food environment will translate into healthier dietary behaviors and ultimately better 

health. Some evidence supports this rationale.[3] After implementing CF&B regulations in 

California, high school students reported consuming fewer calories than students in 14 states 

with no CF&B regulations.[6] While increasing evidence suggests that stricter CF&B 

policies can positively impact child health, studies are limited by a lack of granularity. At the 

state level, CF&B policies were associated with lower zBMI and lower odds of overweight 

or obesity, and better dietary outcomes, relative to no policy.[7] However, policies were 

based on state laws regulating CF&Bs so information about what was available within 

schools was lacking. In another study of CF&B state-wide policy, based in California, 

children’s weight status improved after CF&B policies were enacted, however school-level 

variation in policy implementation was not captured.[8] Understanding the quality of the 

school food environment is needed to evaluate the impact of school nutrition policies. Other 

studies have found that policies may improve the school food environment but they do not 

translate to improvements in children’s consumption[9, 10] or BMI.[10] Mixed findings may 

be due to observational study designs, ecological data (e.g., state-based policy), ignoring 

home food environments, as well as residential selection and reverse causality. On the one 

hand, states may implement more stringent policies if they have high childhood obesity 

rates, which could bias findings toward the null.[10] On the other hand, where families 

decide to live can determine children’s exposure into school policies at the same time 

unobserved characteristics that play a role in residential location can also drive child BMI. 

For example, if more health-conscious families prefer schools with healthier environments, 

then this would bias results away from the null.

Richardson et al. Page 2

J Adolesc Health. Author manuscript; available in PMC 2021 December 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Our cross-sectional study uses data from a cohort of children in military families, who are 

“assigned” to Army installations. Thus, we can consider children’s exposure to their schools 

and CF&B availability as exogenous. While our data are cross-sectional, the natural 

experiment provides a unique opportunity to leverage plausible exogenous variation in 

exposure not normally available in cross-sectional studies. Specifically, military families are 

exogenously “assigned” to Army installations based on the needs of the military. Our natural 

experiment design attempts to address residential selection bias and reverse causality 

concerns that may undermine other studies. We leverage this natural experiment to test how 

the number and type of CF&Bs available in schools might influence children’s in-school 

purchases, dietary behaviors (e.g., snacks), as well as zBMI, and overweight/obesity. In 

addition, we account for confounding by using a measure of the home food environment that 

reflects the quality of the foods/beverages available in the child’s home.

Methods

Data were collected during the Military Teenagers Environment Exercise and Nutrition 

Study (M-TEENS), previously described in detail with geographical locations.[11] U.S. 

enlisted service members located at 14 installations who had a dependent child aged 12 or 

13 years were contacted from March 2013 through December 2013 via emails and postal 

mail with invitations to assess eligibility: service member did not intend to leave the military 

within the coming year; eligible child resided with the service member at least half of the 

time; and the eligible child was enrolled in a public school or a Department of Defense 

Education Activity school. Among eligible families, 1073 consented and completed an 

online self-administered parent survey. An email was sent to the parent with a link to their 

survey as well as an additional link for the child to complete the child survey.

In 2014, M-TEENS conducted another wave of data collection, where families that 

participated in Wave 1 were asked to complete follow-up parent and child surveys online. 

New families (Wave 2: N=446) that met the original eligibility criteria were added to the 

existing cohort and asked to complete baseline and child online surveys. Due to budget 

limitations, no height/weight measurements were conducted by field staff in Wave 2. During 

the third wave (March-September 2015), all families that participated during Wave 1 and/or 

Wave 2 (N=1519) were asked to complete Wave 3 follow-up parent and child surveys online 

(N=826). In addition, trained field staff visited 14 installations to measure children’s height 

and weight.

Due to differential timing of recruitment we compared baseline characteristics between 

families recruited at Wave 1 to those recruited at Wave 2. Those that were recruited in Wave 

2 (47%) were less likely to live on post (47% versus 58%), more likely to have a rank of 

Sergeant First Class or higher (45% versus 35%), less likely to be married (85% versus 

94%), less likely to have been on base for 4 years or more (9% versus 26%), the child was 

more likely to report buying any SSB at school (26% versus 18%), child was older (170 

versus 158 months) than those in Wave 1.
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We also compared those who did and did not return for follow-up at Wave 3. The only 

difference was that children of families lost to follow-up were more likely (32% versus 25%) 

to report buying any SSB at school.

The study was approved by the Institutional Review Boards at RAND, University of 

Southern California, and the Army’s Human Research Protection Office.

Measures

BMI and overweight/obesity—Both the child and parent reported the child’s height and 

weight. Trained study staff collected measures for a subsample of children (wave 1: N=522 

and wave 3: N=329) who attended the installation visits. There were no statistically 

significant differences between the measured and unmeasured children in terms of their self-

reported BMI or overweight/obese measured and unmeasured children in terms of their self-

reported BMI or overweight/obese status or in family background characteristics, except 

those who were measured were more likely to live on-installation at wave 1, which could be 

expected given that the measurements were conducted at the installation youth centers. At 

wave 3, measured children were still more likely to live on-installation and were also 

slightly younger and more likely to live with married parents than children who were 

unmeasured. The subsample with measurements was used as a validation sample to correct 

the self-reported measures using regression calibration.[12] These “corrected” height and 

weight reports were used to construct age- and gender-specific zBMI and BMI percentile 

based on the 2000 BMI-for-age and gender growth charts issued by the Centers for Disease 

Control and Prevention. A child was classified as obese or overweight if the BMI percentile 

was greater than or equal to 85.

Dietary behaviors—We collected children’s dietary behaviors, via survey that included a 

modified version of the Beverage and Snack Questionnaire[13] which asks about intake 

frequency of fruits, vegetables, soda, and types of salty snacks and sweets, among other 

beverages and foods during the past 7 days. The survey response categories (never, 1–3 in 

past 7 days, 4–6 in past 7 days, 1 per day, 2 per day, 3 per day, 4+ per day) were converted 

into times per week (0, 2, 5, 7, 14, 21, 28+). We created a weekly measure of sugar-

sweetened beverages (SSBs), salty snacks, and sweets by summing responses to the relevant 

questions: SSBs (fruit drinks; sports drinks; flavored waters such as Propel or vitamin 

waters; regular soda or pop; energy drinks; smoothies, lattes, or similar), salty snacks (low-

fat or non-fat chips; regular chips; other salty snacks) and sweets (candy; doughnuts or other 

pastries; cookies, brownies, pies and cakes; low fat or nonfat frozen desserts; regular ice 

cream and milkshakes). Similarly, we created weekly measures of fruit and vegetable 

consumption: fruit (fruit such as a banana, apple or grapes), and vegetables (vegetables such 

as green salad, peas, green beans, or corn).

Purchasing behaviors—Children were also asked how often they bought 1) candy, ice 

cream, cookies, cakes, brownies or other sweets; 2) potato chips, corn chips (Fritos, 

Doritos), Cheetos, pretzels, popcorn, crackers or other salty snack foods; 3) soda pop (for 

example, Coke, Pepsi, 7-Up), sports drinks (such as Gatorade), or fruit drinks that are not 

100% fruit juice (such as Kool-Aid, Hi-C, Fruitopia, Fruitworks) in school during the past 7 
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days. Response categories were converted into dichotomous variables for none versus any 

purchases (0, 1). While parents may have observed child’s responses, we expect this was 

unlikely since 76% of parents completed their survey before their children started the 

surveys. Survey access was then closed once the surveys were completed.

CF&B availability—Principals (or other knowledgeable staff) in schools attended by the 

M-TEENS sample responded to online surveys that asked about foods and beverages 

available to students for purchase during school hours, either from vending machines, school 

store, canteen, snack bar or a la carte items from the cafeteria. We created 11 dichotomous 

variables for any availability of sugar-sweetened beverages (SSBs), salty snacks, sweets, 

fruit, vegetables, juice, bread, sandwiches/burgers/pizza, French fries, water, and milk using 

the indicator responses to the relevant questions (Appendix Table 1).

To examine how the number of CF&Bs available associated with child outcomes, we 

constructed the sum of the eleven CF&Bs that are available for purchase. To better 

understand how the type of CF&B available might influence outcomes, we also constructed 

three mutually exclusive categories: number of unhealthy (French fries, SSBs, salty snacks, 

sweets, and juice), number of healthy (fruit, vegetables, water, and milk), and number of 

neutral (sandwiches/burgers/pizza and bread) items.

Home food environment—We measured “healthiness” of the foods/beverages available 

in the home using a subscale of the validated Comprehensive Feeding Practice 

Questionnaire[14] by summarizing how much parents agree (strongly disagree, somewhat 

disagree, neutral, somewhat agree, and strongly agree) with the following statements about 

the food environment in their home: 1) most of the food in the house is healthy; 2) there are 

a lot of salty snacks in our house (reverse coded); 3) there are a lot of sweets in our house 

(reverse coded); 4) there are a lot of other high-fat foods in our house (reverse coded); 5) 

there are a lot of sweetened beverages in our house (reverse coded); and 6) a variety of 

healthy foods is available to my child at each meal served at home. The response categories 

included. These six items were summed to create an overall score for the home food 

healthiness. Higher scores indicated a healthier home food environment.

Covariates—We included child and family covariates that may influence dietary and BMI 

outcomes such as the child’s age in months, gender, race/ethnicity (non-Hispanic white, 

non-Hispanic black, Hispanic/Latino, other), highest education level among both parents 

(less than high school, high school graduate or equivalent, some college, and college 

graduate or higher), household income (<=$40,000; $40,001–$50,000; $50,001–$75,000; 

$75,001 or higher), marital status, number of children in household, whether the family lives 

on-installation, parent’s military rank (Sergeant or lower (<=E5), Staff Sergeant (E6), 

Sergeant First Class or higher (>=E7), and months at current installation (12 months or less, 

13–24 months, 25–48 months, 49 months or more).

Analytic sample—We excluded observations from analyses if the following were missing: 

child survey (N=233), BMI (N=23), child reported dietary behaviors (N=164), child in-

school purchasing (N=21), principal survey (N=843), principal report of CF&B availability 
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(N=51). Our analytic sample included 1,010 person-wave (Wave 1: N=510, Wave 2: N=167, 

Wave 3: N=333) observations from 815 children.

Statistical analyses

All analyses were conducted using Stata 15.0 (StataCorp, College Station, TX). Using 

multiple linear and logistic regression models we estimated associations between the number 

of CF&Bs available (total, and by type of item) with each child outcome. We estimated three 

sets of models; 1) univariate models; 2) adjusted with covariates except home food 

environment; and 3) adjusted with home food environment. Models controlled for 

covariates, described above. Missing data for these covariates ranged from 0.6% missing 

education levels of both parents to 2.6% missing for child’s race/ethnicity and were imputed 

using multiple imputation methods. Measures were repeated within schools and students, so 

we used the Stata command ‘xtmixed’ to estimate three-level models with random intercepts 

for schools and students, and students were nested within schools.

Due to the large number of significance tests conducted in our analyses, we adjusted for 

multiple testing using the Benjamini-Hochberg (B-H) approach to address the risk of 

inflated type I error.[15]

Sensitivity analyses—We estimated models to assess whether our findings were robust 

to different categorizations of unhealthy, healthy, and neutral items. We categorized items as 

unhealthy (French fries, sandwiches/burgers/pizza, SSBs, salty snacks, and sweets), healthy 

(fruit, vegetables, and water), and neutral (juice, milk, and bread).

Because our analyses include repeated observations for a subset of children, we also 

assessed whether limiting the analysis to one observation per child would impact our results. 

Therefore, we estimated models using only either the first observation or the last observation 

(N=815) for each child. Standard errors in these models were clustered at the school-level.

Since children are clustered in schools, we estimated fully adjusted models with multilevel 

analysis.

Because children’s weight outcome may be a result of the schools’ exercise-promoting 

environment we estimated models of child BMI and overweight/obese outcomes controlling 

for 1) the number of days per week 5th grade participated in physical education and 2) the 

number of days per week 5th grade participated in recess.

Results

The children in this study (N=815) attended 126 schools and on average the number of 

children attending the same school was 18.1 (median: 13, range: 1–48). Table 1 provides 

descriptive statistics of the characteristics of our sample at the time when they were first 

observed in the study. Mean age of children in the sample was 164.3 months (13.7 years). 

Consistent with the military population overall, almost 40% of the sample were white non-

Hispanic (38.0%), 20.9% were black non-Hispanic, 25.4% Hispanic/Latino, 12.9% were 

categorized as other, and 2.8% were missing race/ethnicity.
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Schools typically had a variety of CF&Bs available for purchase. Over 60% of children 

attended schools with 8 or more CF&Bs available for purchase. Only 3.1% of the children 

attended schools that did not have any CF&Bs available. When the number of CF&Bs are 

broken down by type, 52% of children attended schools that allowed all of the CF&B’s 

categorized as neutral (e.g., bread), 32.3% of children attended schools that allowed all 5 of 

the unhealthy CF&Bs for purchase, and 43.1% of children attended schools that allowed all 

of the 4 of the healthy (e.g., fruit) CF&Bs for purchase. A minority of children reported 

buying sweets (29.9%), salty snacks (25.9%) and soda (19.6%) at school during the last 7 

days. With respect to overall diet (rather than in-school purchases), children reported 

consuming about 2 SSBs per day within the last 7 days. In contrast, children reported 

consuming only about 1 vegetable per day and 1 fruit per day within the last 7 days, on 

average. About a quarter of the children were overweight or obese.

Table 2 reports unadjusted (Panel 1) and adjusted (without (Panel 2) and with (Panel 3) 

home food environment) associations between the number of CF&B available and children’s 

outcomes. We report full model estimates with the covariates in Appendix Table 2. Number 

of CF&Bs available was not associated with children purchasing in school nor children’s 

dietary behaviors or BMI outcomes. The home food environment was associated with all 

child outcomes in the expected direction. Healthier home food environments were inversely 

associated with purchasing sweets, salty snacks, and soda at school, children’s consumption 

of sweets, snacks, and SSBs, and the likelihood of children being overweight or obese. 

Healthier home food environments were also positively associated with consumption of 

fruits and vegetables.

Table 3 reports unadjusted (Panel 1) and adjusted associations (Panels 2 and 3) between the 

type of CF&B available and children outcomes. We report full model estimates with the 

covariates in Appendix Table 3. Across all models, the number of unhealthy items available 

for purchase was positively associated with children’s in-school purchasing of sweets, salty 

snacks, and soda. The availability of one additional unhealthy item was associated with 

increased odds of in-school purchases of sweets (OR: 1.30, p<0.01), salty snacks (OR: 1.23, 

p<0.01), and soda (OR: 1.19, p=0.01), even after controlling for the home food environment 

(Panel 3). There were no significant associations for number of healthy nor neutral CF&Bs 

available. Children’s overall diet and BMI outcomes were not associated with the types of 

CF&B available. However, the home food environment was significantly associated with 

purchases, diet and BMI outcomes.

Sensitivity analyses

Table 4 presents our sensitivity model results. When we revised the categorizations of items, 

the results were very similar to our findings above (Panel 1).

Whether we used the first or last child-wave observation, we found a similar pattern of 

association for the types of CF&B available and child purchasing outcomes compared to the 

models where we used the full sample. However, there was one difference. The number of 

healthy CF&B items available was significantly and inversely associated with purchasing 

SSBs in school in the models using only the first observation (OR: 0.72, p<0.05) (Panel 2).

Richardson et al. Page 7

J Adolesc Health. Author manuscript; available in PMC 2021 December 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



In multilevel analyses, associations were nearly identical to those in the fully adjusted 

models, with one exception. The number of unhealthy items available for purchase was no 

longer associated with children’s in-school purchasing of SSB (OR: 1.18, p=0.076).

When controlling for school physical education and recess policies results did not differ 

from the fully adjusted models.

Discussion

While national, state, and local policymakers recognize the need for improved nutritional 

requirements for food and beverages in schools, child obesity remains a major public health 

challenge. Despite a possible plateau in the rates of childhood obesity, rates are still high at 

17% and are even higher among those in low-income populations.[16]16,17 The HHFKA of 

2010 focused on increasing the nutritional requirements of school meals.[2] In 2014–15 the 

law’s “Smart Snacks” rule required that CF&Bs sold to students must also meet total fat, 

saturated fat, total sugar, calorie, and sodium standards.[2] Previously, the only existing 

federal requirement for CF&Bs was that foods and beverages with <5% of the 

Recommended Dietary Allowances per serving for eight key nutrients, could not be sold in 

school foodservice areas during meal times. While the impacts of the HHFKA and “Smart 

Snacks” remain unknown, earlier work has examined how other CF&B policies may 

influence child health.

In Chiriqui et al.’s review, stronger CF&B policies were associated with child consumption 

and/or availability in the expected direction.[3] However, most studies were observational, 

which may explain some mixed findings. Moreover, variation in school food policies in 

these studies are largely endogenous because unobserved parental characteristics may be 

tied to both school choice and child health behaviors and BMI. Previously, we leveraged this 

same natural experiment of change of station assignment to assess state CF&B policies. We 

found that strong or weak state policies for CF&Bs appeared to matter for children’s BMI, 

overweight/obesity, and food and beverage intake.[7] However, schools may implement 

CF&B policies differently, which could impact CF&B availability and child outcomes.

We examined how the number and type of CF&Bs available in school were associated with 

children’s in-school purchasing and overall dietary behaviors, and BMI outcomes using 

exogenous variation generated by military parents’ assignments. We found that unhealthy 

CF&B availability was the only type of CF&B positively associated with in-school 

purchases of sweets, snacks and soda. These findings suggest that unhealthy CF&B 

availability - rather than overall CF&B availability or neutral/healthy CF&B availability - 

plays a role in in-school purchases. Importantly, this finding remains even after accounting 

for the home food environment, which has not been addressed previously. However, we did 

not find evidence that CF&B availability was associated with overall consumption or BMI 

outcomes, which may suggest substitution of caloric intake between school and outside 

school.[10] Child diet and BMI outcomes are the result of multiple determinants that occur 

within and outside of school. So, while CF&B availability in-school may contribute to 

overall intake and BMI outcomes, the effects may be too small to detect or to be practically 
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meaningful. In contrast, the home food environment was associated with all tested outcomes, 

suggesting a potential role for home environment in addressing childhood obesity.

Several studies have shown that CF&Bs are widely available in schools.[17–21] Our study 

also found a high number of CF&Bs were available. Over 60% of the children attended 

schools with 8 or more CF&Bs available. Additional studies have examined in-school 

CF&B availability in relation to child diet,[22–25] and BMI.[23, 26] While some findings 

suggest CF&Bs may improve diet[24, 27] and BMI[26] others have not.[28, 29] In one of 

the few large longitudinal studies in the Early Childhood Longitudinal Study Kindergarten 

Cohort (ECLS-K), the authors used fixed effects and found no support for the idea that 

competitive food sales in schools contributes to children’s weight gain.[29] In our prior work 

with ECLS-K data and an instrumental approach to address selection bias, we also found no 

association between the presence or sale of competitive foods and children’s fifth grade 

weight status.[10] Similar to our current findings, that study found evidence for substitution 

of caloric intake between school and outside school. However, prior studies were unable to 

account for the home food environment which plays a strong role in child diet and BMI.[30, 

31]

Few studies have examined CF&B availability in relation to child in-school purchases[32, 

33] and their findings do suggest a link between CF&B availability and children purchasing 

more nutrient poor and energy-dense foods as schools. While this is in-line with what we 

found, these studies are based on small samples and cross-sectional designs that are 

vulnerable to residential selection bias.

Our study has some limitations. First, generalizability may be one potential concern. 

Military families are often two-parent families where at least one of the parents is employed 

full-time (by the military) and may have higher socioeconomic status. However, most 

children in military families attend public schools (>85%), live off-base in civilian 

communities (70–80%),[34–36] and have similar rates of childhood overweight/obesity as 

children living in civilian families.[37] Therefore, findings from this study may still have 

implications that generalize to civilian populations. Second, we used principal report to 

quantify the types of CF&Bs that were available within schools. We did not assess how 

knowledgeable the Principal survey respondent was about these policies nor their attitude 

toward school healthy food environments. However, given that the study requested that the 

“principal” or the person most familiar with these issues complete the survey so we expected 

they would be knowledgeable about the CF&B policies. Future research may want to use 

observational audits to capture objective measures of CF&B availability. Other limitations of 

our study include - coarseness of our dietary measures (i.e. self-reports, lack of portion size), 

BMI measurements for a subsample, and limited geographic representation. However, our 

study also included data from both parents and children that included children’s report of in-

school purchases, and overall dietary behaviors. Parents provided information about the 

home food environment that could have confounded our analyses had we not accounted for 

it. Our findings support links between unhealthy CF&B availability and the in-school 

purchasing of sweets, snack, and soda, and are robust to multiple testing and whether we use 

the first or last observation only.
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Conclusion

Limiting unhealthy CF&B availability may be a means to reduce child purchases of junk 

food in school. Substitution of caloric intake across locations within and outside of school 

may play a role in why unhealthy CF&B availability was associated with purchases, but not 

overall diet and downstream BMI.
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Implications and Contribution

Policy makers may want to consider limiting unhealthy competitive foods and beverage 

availability as means to reduce child obesity.
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Table 1.

M-TEENS sample (n=815, students’ first observation) characteristics

Sample characteristics Percentages or mean (median)

Child gender is female 47.6

Child age in months 164.3 (164)

Child race/ethnicity

 White Non Hispanic 38.0

 Black Non Hispanic 20.9

 Hispanic/Latino 25.4

 Other (multi/AIAN/NHPI) 12.9

 Missing 2.8

Parents married

 No 8.2

 Yes 90.9

 Missing 0.9

Enlisted Parent’s Rank

 Sergeant or lower (<=E5) 32.3

 Staff Sergeant (E6) 29.3

 Sergeant First Class or higher (>=E7) 36.6

 Missing 1.8

Number of children in household

 1 11.7

 2 32.1

 3 or more 54.2

 Missing 2.1

Household Income

 $40,000 or less 12.9

 $40,001–$50,000 31.0

 $50,001–$75,000 54.4

 $75,000 or higher 1.7

 Missing 1.0

Parents’ Highest Education Level

 Trade school, some college, or less 39.5

 Associates degree 27.1

 College degree or higher 32.6

 Missing 0.7

Months at current base

 12 months or less 10.9

 13–24 months 25.0

 25–48 months 38.9

 49 months or more 22.7

 Missing 2.5

J Adolesc Health. Author manuscript; available in PMC 2021 December 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Richardson et al. Page 15

Sample characteristics Percentages or mean (median)

Live on-installation

 No 45.0

 Yes 52.9

 Missing 2.1

Home food environment 21.8 (22)

School food environment variables

Number of CF&Bs available (across 11 policies)

0 3.1

1 1.8

2 0.4

3 6.7

4 4.4

5 9.1

6 8.7

7 4.9

8 12.4

9 10.2

10 17.5

11 20.7

Number of healthy CF&Bs available (fruit, vegetables, water, milk)

0 3.3

1 6.4

2 16.0

3 31.3

4 43.1

Number of unhealthy CF&Bs available (french fries, SSBs, salty snacks, sweets, juice)

0 8.1

1 8.5

2 5.2

3 24.8

4 21.2

5 32.3

Number of neutral CF&Bs available (sandwiches/burgers/pizza and bread)

0 28.5

1 20.0

2 51.5

Outcomes

 Child bought sweets at school last 7 days 29.9

 Child bought salty snacks at school last 7 days 25.9

 Child bought soda at school last 7 days 19.6

 Number of sweets consumed 12.3 (9)

 Number of snacks consumed 7.3 (5)
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Sample characteristics Percentages or mean (median)

 Number of SSBs consumed 14.5 (10)

 Number of fruits consumed 8.4 (7)

 Number of vegetables consumed 7.8 (7)

zBMI 0.4 (0.5)

Overweight or Obese 26.1

Notes: all sample sizes were n=815

Abbreviations: competitive food and beverage (CF&B) sugar-sweetened beverage (SSB)
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