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ABSTRACT 

 

Background: In the U.S., 25 states conduct body mass index (BMI) screening in schools, just 

under half of which report results to parents.  While some experts recommend the practice, 

evidence demonstrating its efficacy to reduce obesity is lacking, and concerns about weight-

related stigma have been raised.   

Methods/Design: The Fit Study is a 3-arm cluster-randomized trial assessing the effectiveness 

of school-based BMI screening and reporting in reducing pediatric obesity and identify 

unintended consequences.  Seventy-nine elementary and middle schools across California 

were randomized to 1 of 3 arms: 1) BMI screening and reporting; 2) BMI screening only; or 3) 

no BMI screening or reporting.  In Arm 1 schools, students were further randomized to receive 

reports with BMI results alone or both BMI and fitness test results.  Over 3 consecutive years, 

staff in schools in Arms 1 and 2 will measure students’ BMI (grades 3-8) and additional aspects 

of fitness (grades 5-8), and students in grades 4-8 in all Arms will complete surveys to assess 

weight-based stigmatization. Change in BMI z-score will be compared between Arm 1 and Arm 

2 to determine the impact of BMI reporting on weight status, with sub-analyses stratified by 

report type (BMI results alone versus BMI plus fitness results) and by race/ethnicity.  The 

potential for BMI reports to lead to weight-based stigma will be assessed by comparing student 

survey results among the 3 study Arms. 

Discussion: This study will provide evidence on both the benefit and potential unintended 

harms of school-based BMI screening and reporting.   

 

  



 

 

INTRODUCTION 

The prevalence of childhood obesity remains alarmingly high1 and disparities by race/ethnicity 

are widening.2 The National Academy of Medicine recommends school-based body mass index 

(BMI) screening and reporting, noting that while schools are not the ideal setting for such 

assessments, many children do not have BMI assessed regularly by health care providers.3 

Reporting a child’s BMI to parents is a minimal-dose intervention, but its broad reach makes it a 

potentially valuable public health tool for addressing obesity. As of 2015, 25 states had 

legislation requiring BMI screening or surveillance in schools and 11 states required reporting 

results to parents.4  

 

Theoretically, BMI reports can inform parents that their child’s weight places her or him at 

increased risk for negative health outcomes, thereby motivating parents to take action to 

improve their child’s weight status. Some evidence suggests that school-based BMI reporting 

could change parents’ perceptions of and behaviors related to their child’s weight status.5-10  

Importantly, while African-American and Latino families are less likely to accurately classify their 

child’s weight status than white parents,5,11 when exposed to BMI reports, they have shown 

greater increases in accuracy of weight perceptions5 and greater likelihood to make changes in 

their child’s diet and physical activity9 than white parents. Thus, BMI reports could have a 

greater impact for youth most at risk of obesity.  However, the few studies that have examined 

school-based BMI screening and reporting have demonstrated no impact on weight status, 

although all have had limitations that preclude drawing definitive conclusions.12-16   

 

There are also gaps in the evidence surrounding BMI reports with respect to the context in 

which BMI assessments are conducted and the potential for unintended consequences. BMI is 

frequently measured in schools as part of a comprehensive fitness assessment (including 

measuring aerobic capacity, strength, and flexibility); thus, BMI results may be reported to 



 

 

parents along with other fitness results,17 which may decrease the salience of the BMI results. 

However, no studies have explored the relative benefits of reporting BMI alone versus including 

fitness results.  Additionally, concerns have been raised that school-based BMI screening and 

reporting can increase weight-based stigmatization, such as teasing and negative comments by 

peers and families,18-20 which may increase body dissatisfaction and disordered eating.21-23  

 

Given the widespread use of BMI reporting, the lack of evidence as to its benefits, and the 

concerns for potential unintended consequences, rigorous evidence is needed to allow for a 

truly informed discussion of risks versus benefits. The Fit Study is a National, Heart, Lung, and 

Blood Institute (NHLBI)-sponsored cluster-randomized controlled trial that will address pressing 

questions related to school-based BMI screening and reporting.  The goals of the Fit Study are 

to: 1) determine the impact of BMI reporting on pediatric obesity and identify effect modification 

by race/ethnicity; 2) compare he effectiveness of BMI-only reports versus BMI plus fitness 

reports in reducing obesity; and 3) examine the potential for unintended consequences.  This 

manuscript describes the rationale and design for the 3-year study, as well as participant 

characteristics at baseline. 

 

METHODS  

Design 

The Fit Study is a 3-arm, cluster-randomized controlled trial conducted in public schools in 

California. This study was approved by the University of California at Berkeley’s Committee for 

the Protection of Human Subjects and by participating school districts.  

 

School District and School Recruitment  

California currently mandates that all students in public schools in grades 5, 7 and 9 participate 

in the Fitnessgram® annually.  The Fitnessgram® comprises 6 tests that assess aerobic 



 

 

capacity, strength, flexibility, and body composition. Over 95% of schools assess body 

composition by measuring student height and weight and calculating BMI (e-mail 

communication from the California Department of Education [CDE], April 2010).  Sending 

students’ Fitnessgram® results home to parents is optional, and as of 2008, 49% of California 

school districts elected not to report results to parents.13 School districts were eligible for 

participation in the Fit Study if: 1) the districts’ schools had no history of sending home 

Fitnessgram® results and 2) the district had at least 8 elementary or middle schools with both 

enrollment of ≥ 15% and ≤ 85% Latino students (to facilitate analysis of ethnicity as an effect 

modifier) and at least 30 students per grade (to ensure adequate power). We excluded 431 

school districts that sent Fitnessgram® results home to parents as of 200813 and an additional 

425 school districts that failed to meet the criteria regarding enrollment of Latino students and/or 

students per grade (based on data from the CDE for the 2014-15 school year). We screened 31 

of the 74 remaining districts for study participation based on location (with the goal of including 

schools in northern, central, and southern California) and size (preferentially selecting districts 

with the largest number of schools). Of the 31 districts screened, 15 were sending BMI reports 

to parents and were considered ineligible, 11 declined to participate, and 5 agreed to participate 

(Figure 1).  Within participating districts, 109 schools met eligibility criteria. We invited 92 

schools to participate, preferentially selecting schools to ensure a balance of students across 

grades; 79 schools (86%) agreed with 38 having grades K-5, 18 having K-6, 13 having K-8, 9 

having 6-8, and 1 school having 7-8. Table 1 shows characteristics of study schools compared 

to all California elementary and middle schools.  Participating schools receive an annual stipend 

of $500 for study participation.   

 

Student Recruitment  

All students in grades 3 to 7 with at least one more grade to complete at their school were 

considered eligible; there were no exclusion criteria.  In one district with 13 participating schools, 



 

 

a subset of classrooms in 9 study schools had participated in a BMI screening and referral 

program associated with a local clinic in 2011-2015 (representing 5% of enrolled students in that 

district).  Students who were part of that program (n=275) were excluded from the study (Figure 

1). Eligible students were invited to participate through a letter that schools sent home to 

parents, which included a participation opt-out form.  Parents who did not want their child to 

participate were asked to return the opt-out form to the school. Students were told that 

participation was voluntary and could also opt themselves out of the study.   

 

Parent Recruitment  

A random sample of 3,030 parents/guardians of enrolled students was sent a survey via mail in 

2015, with a cover letter explaining the study and inviting participation in the survey.  All parents 

completing the survey will be sent a follow-up survey in 2016 along with additional randomly 

selected parents/guardians not recruited in 2015 to achieve a similar sample size in 2016. 

 

Randomization   

Prior to inviting students to participate, schools were randomized to one of three study Arms: 1) 

BMI screening and reporting to parents; 2) BMI screening only; or 3) no BMI screening or 

reporting.  Randomization was stratified by school type to produce a similar distribution of 

grades in each group.  Waivers were obtained from the CDE to allow schools in Arm 3 to 

refrtain from conducting BMI assessments with 5th and 7th grade students as part of the annual 

Fitnessgram® test (as required by California state education code) during the 2014-15 and 

2015-16 school years.  In Arm 1 schools, students in grades 5-8 were further randomized to 

receive one of two types of BMI reports: BMI results alone or BMI plus fitness results.  

 

Assessments and measures 

BMI Assessments    



 

 

School staff assess BMI among participating students in Study Arms 1 and 2 between February 

and April in 2015, 2016 and 2017; BMI will be assessed in 2017 among students in Arm 3 

(control).  Figure 2 shows the grades assessed each year.  Trained school staff have 

demonstrated reproducibility of height and weight measures equivalent to that of trained 

researchers.24-26 Because this study aims to assess potential stigma associated with height and 

weight assessments at school, it is important to ensure that BMI assessments in the study 

reflect usual practice. However, as part of the study, all school staff charged with conducting 

height and weight assessments are asked to register for and attest to having watched a training 

video (available at www.thefitstudy.org). The measurement protocol stipulates that height be 

measured to the nearest 0.1 cm twice, and if the two measures are off by more than 0.5 cm, a 

third height should be recorded. Weight is measured to the nearest 0.1 pound. Schools receive 

research-grade stadiometers (ShorrBoard® Infant/Child/Adult Measuring Board, Weigh and 

Measure, LLC, Maryland) and scales (Tanita BWB 800S Digital Scale, Weigh and Measure, 

LLC, Maryland), as well as laminated quick reference cards to be stored with equipment. 

Teachers who conduct BMI assessments receive $25 gift cards for each class measured. 

 

Fitness assessments 

School staff administer five additional Fitnessgram® tests (assessing aerobic capacity, 

flexibility, and strength27) to students in grades 5 to 8 in Arms 1 and 2, and in grades 5 and 7 in 

Arm 3. The CDE provides instructions for conducting the Fitnessgram on their website 

(https://pftdata.org/resources.aspx); fitness test instructions are also available on the study 

website (www.thefitstudy.org). 

 

Student Survey   

Researchers administer a survey to students in grades 4-8 (students in grade 3 are not 

surveyed because children under 10 years of age may provide less reliable responses to 



 

 

surveys than older children28) in all study arms in the fall of 2014 (baseline), 2015, and 2016 

(Figure 2).  By administering surveys in the fall, we may see fewer reports of stigmatization than 

we would if surveys were administered directly after BMI assessments are made in the spring.  

However, to determine if BMI reporting to parents has stigmatizing effects separate from BMI 

screening effects, surveys must occur after the BMI data have been processed and BMI reports 

have been sent to parents.  Also, we posit that if stigmatization is to lead to serious problems, 

the perception of the insult must persist; thus, a delay between BMI assessment and survey 

administration should not limit our ability to see meaningful effects. The survey, drawing on prior 

research,21,29-33 includes constructs related to weight control behaviors, body satisfaction, and 

weight stigmatization. To identify factors that may promote stigmatization surrounding BMI 

assessments in schools, the survey asks about the privacy of measures (when students have 

their BMI assessed at school), the setting in which measures occurred (classroom, gym, office), 

and the staff conducting the measures (school nurse, PE teacher, classroom teacher). Surveys 

were pilot tested to ensure item comprehension across grade levels. Each teacher who 

accommodates surveying during class time receives a $25 gift card (per survey administration). 

 

Parent survey   

The parent survey examines parents’ behaviors related to their child’s diet and exercise34,35 and 

their perceptions of their child’s weight status.36 It asks if parents recall receiving a BMI report, 

and if so, how useful they found the report, their satisfaction with it, and whether they did 

anything in response to receiving the BMI report. The survey also asks about the parent’s 

weight status, level of education, race/ethnicity, and level of food insecurity.  

 

Student data  

Schools provide height and weight measures along with each student’s date of birth, sex, and 

race/ethnicity (provided by a parent based on federal reporting guidelines37). As we have done 



 

 

before,13 we will use the proportion of students eligible for free/reduced-price meals at each 

school as a proxy for neighborhood socioeconomic status.  

 

Intervention  

Parents of students in Arm 1 will receive a BMI report via U.S. mail in early fall of 2015 and 

2016, shortly after the school year starts. The report includes student height, weight, and BMI, 

with an arrow indicating where the student’s BMI falls along a bar anchored by the 1st and 99th 

percentiles for BMI, based on each child’s age and sex (for children with a BMI outside that 

range, the child’s BMI was used as the anchor).  The bar is color coded, with blue indicating 

“Underweight” (≥1st and <5th percentile for age and sex), green indicating “Healthy Weight” (BMI 

≥ 5th and < 85th percentile), yellow indicating “At Risk for Overweight” (BMI ≥ 85th and < 95th 

percentile) and red indicating “Overweight” (BMI ≥ 95th). The BMI report was developed based 

on existing evidence38-40 and additional qualitative work.41 The report includes an infographic41 

that pictorially represents nutrition and physical activity recommendations from expert 

committee guidelines42 (limit screen time; be physically active 60 minutes a day; limit sugar-

sweetened beverages; fill half your plate with fruits and vegetables; limit portion sizes) and 

encourages parents to act as role models and work with their child’s school to enact change. 

The BMI report will be sent in English and in Spanish or Chinese, according to each school’s 

typical protocol.  

 

Per the randomization procedure, half of students in grades 5 to 8 in study Arm 1 will receive a 

BMI report that includes the five additional fitness test results. Based on parental feedback,41 

results are included in a tabular format with the student’s score, the range of healthy scores, 

and an interpretation of “Great job!” for values in the healthy range or “Needs Improvement” for 

values outside the healthy range. 

 



 

 

Planned Analyses 

We expect the strongest effect of BMI reporting to be in youth with a BMI ≥ 85th percentile, 

whose parents will receive a BMI report stating that their child is at-risk-for overweight or 

overweight.  Therefore, our primary analysis will be limited to students with a BMI ≥ 85th 

percentile at baseline and will compare the average effect of BMI reporting in Arm 1 (including 

students receiving reports with BMI alone and BMI plus fitness results) to the effect in Arm 2.  

We will use a mixed effects model with BMI z-score as the outcome and a group-by-time (Arm 1 

vs. Arm 2) interaction term as the primary predictor, with appropriate diagnostics testing the 

assumptions of linear regression. We will include random effects for district and school (to 

account for clustering of students within school), and student (to account for repeated 

measures), and we will adjust for student-level race/ethnicity, sex, grade, and baseline BMI z-

score, as well as for neighborhood socioeconomics. To determine the impact of BMI reporting 

on childhood obesity disparities, we will employ similar models with ethnicity (Hispanic vs. non-

Hispanic) and race as effect modifiers to see if BMI reports have a differential effect on weight 

status by race/ethnicity.   

 

We will use similar mixed effects models, adjusting as in our primary analysis, to compare 

changes in BMI z-score between students in Arm 1 receiving BMI-alone reports and those 

receiving BMI-plus-fitness reports.  Because we hypothesize that BMI-alone reports may be 

more effective than BMI plus fitness reports, we plan a subgroup analysis to compare change in 

BMI z-score between students receiving BMI-alone reports and students in Arm 2 who do not 

receive a report.  

 

We speculate that the effect of BMI reporting will be stronger in younger students than older 

students. Older students have more autonomy and may override parents’ changes at home 

through their outside behaviors. Therefore, we will perform a test of linear trend of the 



 

 

intervention effects across grades to determine if the impact of the policy diminishes as children 

age. We will similarly explore effects across grades in the impact of BMI screening on obesity 

disparities. 

 

To examine potential unintended consequences related to school-based BMI screening and 

reporting, we will employ similar mixed-effects models with a categorical (Group 1, 2, or 3) 

group-by-time variable as the primary predictor to determine the effect of BMI screening alone 

and BMI screening with reporting on: weight-related teasing in schools and the home, focus on 

weight and body size in schools and the home, body satisfaction, and weight control behaviors.  

 

Sample size estimation 

This study was powered to detect a difference in change in BMI z-score over 1 year of .017 z-

scores between students in Arms 1 and 2 (two-sided alpha of 0.05).  This effect is equivalent to 

a difference in 1-year change in weight of 0.35 pounds for a 10-year old with a BMI at the 90th 

percentile. Assuming an SD for change in BMI z-score of 0.2 based on prior studies among 

youth of similar age and background43,44 and an intra-class correlation of 0.004544 (accounting 

for the cluster design), 3,270 students in each of Arms 1 and 2 with a BMI ≥ 85th percentile 

would provide 80% power to detect a 0.17 BMI z-scores difference. Our recruitment targets 

assumed we would have BMI data on 90% of enrolled students, that 10% of students would 

leave each school each year, and that 40% of students would have a BMI ≥ the 85th percentile.  

The minimum detectable effect modification (MDEM) by race or ethnicity may be of about twice 

the magnitude of the minimum detectable overall effect of the intervention.  However, our 

MDEM estimates may be conservative, since in accounting for clustering by school, we assume 

that race/ethnicity is entirely a between-school factor. 

 

RESULTS 



 

 

Among eligible students, 6% opted out of the study, with differences in opt-out proportions 

across districts (range 2.5% to 11.5%), schools (range 0% to 21.1%; IQR 2.4%-8.6%), and 

study arms (Figure 1, p<.001).  Asian students were more likely to opt out than non-Asian 

students (10.8% vs. 5.1%; adjusted OR for opting out 1.5, p<0.001).  

 

Table 2 presents baseline characteristics of students entering the study in the 2014-2015 and 

2015-16 school years.  There were significant differences in the percent of students eligible for 

free or reduced-price meals across study arms, with 66% of students in Arm 1 schools eligible 

compared to 73% in Arm 2 schools (Table 2).  While differences in the distribution of students 

across grades in Arms 1 and 2 were statistically significant, sample sizes are sufficient within 

grades to support planned analyses examining grade as an effect modifier. Student 

race/ethnicity also differed significantly across study arms, with only 5% non-Hispanic black 

students in Arm 1 compared to 10% in Arm 2, and 18% Asian students in Arm 1 versus 11% in 

Arm 2 (p<0.001).   

 

Among the 20,616 participating students in Arms 1 and 2, BMI data were available for 19,614 

students (95.1%); the percent of students missing BMI data varied by district (range 3.3% to 

6.2%) and by school (range 0.5% to 22.4%).  Non-Hispanic black students were more likely to 

be missing BMI data than their peers (8.7% vs. 4.3%; adjusted OR 1.7, p<0.001), adjusting for 

school and district. Weight status differed by arm, with 39% of students in Arm 1 having a BMI 

at or above the 85th percentile for age and sex compared to 41% in Arm 2 (p=0.004).  Arm 2 

students also had higher mean BMI (20.2 vs. 19.7 kg/m2, p<0.001) and BMI z-score (0.66 vs. 

0.57 units, p<0.001; Table 2).  Among students in Arms 1 and 2 with a BMI at or above the 85th 

percentile at baseline (the relevant sample for the primary outcome of the study), a similar 

proportion had a BMI ≥ 95th percentile (55.3% vs. 56.3%, p=0.384) although students in Arm 2 



 

 

had a higher mean BMI (24.6 vs. 24.1 kg/m2, p<0.001) and BMI z-score (mean 1.76 vs. 1.74 

units, p=0.015; Table 3). 

 

DISCUSSION 

Thousands of schools across the country conduct BMI screening, and among those, many send 

a BMI report home to parents.4  While BMI reports are seen as a potentially useful tool in 

combatting the obesity epidemic, there is essentially no evidence suggesting that sending 

reports to parents can effectively reduce pediatric obesity. The few studies examining BMI 

reporting to date have had methodological limitations that preclude drawing definitive 

conclusions.12,13,40 Arkansas saw a plateau in childhood obesity rates after implementing BMI 

reporting in schools in 2003, but the state had implemented multiple obesity-related 

interventions simultaneously and had no control group.40  A later study in Arkansas, which saw 

no effect of BMI reporting, was limited to high school students, an age at which parental 

reporting may not be impactful, and relied on self-reported BMI data.12 Our earlier study 

showing no impact in California13 was limited by the content and format of California’s BMI 

reports, which did not use common language (e.g. “overweight”) to describe children with a high 

BMI-for-age; thus, parents may not have recognized that a high BMI meant their child was 

overweight.45  Similarly, the language used in Massachusetts and New York City BMI reports 

may not have resonated with parents because the term “obese” was applied to students with a 

BMI ≥ 95th percentile.  Prior qualitative work has shown that parents, particularly Latino and 

African-American parents, find the term “obese” stigmatizing and derogatory.39,41 Improved 

methods of BMI reporting, developed with input from diverse families as we have done for The 

Fit Study,41 might be more likely to impact obesity and address disparities by race/ethnicity. 

 

The difference between BMI screening and BMI surveillance merits attention.  BMI screening, 

where an attempt is made to weigh every student, has utility when effective treatment exists.  



 

 

The present study asks if the BMI reports themselves might be an effective intervention to 

reduce pediatric obesity. The present study is not testing the value of BMI surveillance in 

schools.  Surveillance allows us to monitor population health and thereby set public health 

priorities, including identifying subgroups at greatest risk for various negative health outcomes.  

California’s mandatory use of the Fitnessgram in grades 5, 7 and 9 can provide valuable data 

on the obesity epidemic2,46 as long as these data are made publicly available for use by 

researchers, program implementers and policy makers.  

 

While increasing public awareness of the obesity epidemic has been an important force for 

change, it has also created greater stigma for youth around body shape and size.47  Experts, 

parents and youth have all expressed concerns that school-based BMI screening and reporting 

may increase the stigmatization of overweight youth.7,19,48 This may be an acceptable tradeoff, 

in light of the health risks posed by the high prevalence of pediatric obesity; however, results 

from the proposed research are needed to answer this question.  Evidence we obtain on the 

potential harms of BMI assessments in school will inform discussions about school-based 

efforts to reduce cardiovascular risk among youth. 

 

The Fit Study is poised to provide the evidence necessary to inform schools’ decisions to 

conduct BMI screening and reporting. We expect that our findings, which will provide evidence 

on the impact of BMI reporting on childhood obesity, will be of significant interest to key 

stakeholders in school policy both locally and nationally. Should we conclude that BMI reporting 

reduces obesity without unintended harm, we would work with stakeholders at the local, state 

and national levels to encourage adoption of the policy, with the potential to reduce obesity for 

millions of diverse youth.  If we find no effect of BMI reporting, this would suggest that the 29 

states currently dedicating school resources to this practice should shift their efforts to evidence-

based strategies to address obesity.  



 

 

 

We expect to advance health-related school policy by sharing our results widely to ensure that 

states adopt the most effective format for BMI reports. California and many other states present 

BMI results with other fitness results, but this may not be as effective as reporting BMI alone.  

Thus, determining which report format parents prefer, which format leads to reported changes in 

home behaviors, and which format leads to greater reductions in obesity will make an important 

contribution.  

 

Despite many strengths, the Fit Study also has a number of limitations.  To enhance our power, 

we focused on larger schools; thus, to the extent that families in small schools differ from those 

in larger schools, results may not generalize to areas with smaller schools. While California is 

very diverse, results may not generalize to other states. The higher rate of opting out among 

Asian students and variable rates of opting out across schools could also affect generalizability. 

It is unclear why non-Hispanic black students were less likely to have BMI measured than other 

students in the study, even after adjusting for school and district.  This could again affect 

generalizability, and also raises concerns about differential participation in Fitnessgram® 

testing.  Despite randomizing schools to study arms, there are baseline differences at the school 

level in socioeconomic status and at the student level in race and weight status.  We expect that 

adjusting for race and baseline weight status and accounting for district and school in our 

analyses will address this limitation. 

 

We expect these findings to have national implications and immediate relevance. Evidence from 

the Fit Study should directly influence the adoption and implementation of school policies and 

practices related to childhood obesity, both locally and nationally.  
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Figure 1: Screening and randomization  

 

a Excludes 60 districts that had no students in 3rd-8th grade (e.g., high schools) 
b School-level eligibility criteria: ≥30 students per grade and ≥15% and ≤85% Latino 
students 
c In 1 school district with 13 participating schools, a subset of classrooms in 9 schools 
engaged in a local clinical BMI screening and referral program and participating 
students (n=275) were excluded 

 

 

Study Arm 1 
BMI screening & reporting  

(27 schools; 10,864 students) 

Participating districts (N=5 districts; N=131 schools) 

Eligible schools (N=109 schools) 

Ineligible schools (N=23) 
•  4 Charter schools or home-school programs 
•  9 Had <15% or >85% Latino enrollment 
•  10 Had <30 students per grade 

Participating schools (n=79) and eligible students (N=30,574)c 

Excluded schools (N=29) 
•  13 Declined to participate (total of 4,714 students) 
•  16 Were not approached (total of 6,206 students) 

Study Arm 2 
BMI screening only  

(27 schools; 10,971 students) 

Study Arm 3 
No screening or reporting 
(25 schools; 8,739 students) 

Randomization 

Students opting out: 

10,114 Participating 
students 

N=750 (6.9%) 

10,442 Participating 
students 

N=529 (4.8%) 

8,190 Participating 
students 

N=549 (6.3%) 

CA elementary and middle school districtsa (N=930 districts; N=7,391 schools) 

Ineligible districts (N=856) 
•  431 Provided BMI reports to parents as of 2008 
•  425 Had fewer than 8 eligible schools in districtb 

•  15 Provided BMI reports to parents as of 2016 

Eligible districts (N=59 districts; N=1,460 schools) 

Excluded districts (N=54) 
•  11 Declined to participate 
•  43 Were not approached 



 

 

 

Figure 2: Longitudinal survey and BMI data collection 

 

Diagonal boxes indicate students being followed over time. Solid boxes - students in K-5, 6-8, 

and 7-8 schools; dashed boxes - additional assessments in K-6 and K-8 schools. Grade 3 

students will not complete surveys.  For students in Study Arm 3 (control), students will have 

BMI assessed in the 2016-17 school year only. 

 

 

 

 

 

School&
Year&

Grades&in&which&assessments&will&be&
made&

2014%15' 3& 4& 5& 6& 7&

2015%16' 3& 4& 5& 6& 7& 8&

2016%17' 4& 5& 6& 7& 8&



 

 

Table 1: Characteristics of study schools versus all California elementary and middle 

schools 

 
Study Schools 

N=79 
CA Schoolsa 

N=7,312 
 

P-value 

Enrollment, median (IQR) 633 (493, 753) 553 (397, 735) 0.002b 

Eligible for FRPM, % (SD) 70% (18%) 61% (29%) 0.006 

Race/ethnicity, % (SD)    

Hispanic 61% (17%) 52% (30%) 0.010 

Non-Hispanic white 16% (15%) 27% (25%) <0.001 

Non-Hispanic Asian 11% (17%) 9% (14%) 0.229 
Non-Hispanic black  7% (8%) 6% (10%) 0.454 

Students with body composition outside 

“Healthy Fitness Zone”c, % (SD) 
  

 

5th grade 49% (24%) 40% (14%) <0.001 

7th grade 58% (28%) 39% (13%) <0.001 

 

IQR: Interquartile range.  FRPM: free or reduced-price meals.   aLimited to California public schools 

with at least 2 consecutive grades between grades 3 and 8.  bFrom Wilcoxon rank sum test.  

cFrom CDE statistics on percent of students in 5th and 7th grade in the “Healthy Fitness Zone” for 

body composition in 2014, which approximates a BMI <85th percentile.49 

 

  



 

 

Table 2: Baseline characteristics of participating students 

 Arm 1 Arm 2 Arm 3 Pa Total 

Participants, N 10,114 10,442 8,190 N/A 28,746 

Female, % 48% 49% 49% 0.19 49% 

Eligible for FRPMb, % 66% 73% 71% 0.38 70% 

Grade distribution, %       
3 40% 35% N/A <0.001 27% 

4 22% 19% 43%  27% 

5 9% 9% 9%  9% 

6 16% 22% 22%  20% 

7 12% 14% 25%  17% 

Race/ethnicity, %    <0.001  

Hispanic 57% 63% 56%  59% 

Non-Hispanic white 17% 15% 15%  15% 
Non-Hispanic Asian 18% 11% 17%  15% 

Non-Hispanic black 5% 10% 8%  8% 

BMI, mean (SD) 20.2 (4.6) 19.7 (4.8) N/A <0.001 19.9 (4.7) 

BMI z-score, mean (SD) 0.57 (1.17) 0.66 (1.14) N/A <0.001 0.62 (1.16) 

Students with BMI ≥ 85th %tile, % 39% 41% N/A 0.004 40% 

      

FRPM: Free or reduced-price meals. a P-value based on chi-squared for categorical variables or 

t-test for two-group comparison or ANOVA for 3-group comparisons of continuous variables. b 

Mean of school-level data. 

  



 

 

Table 3: Baseline characteristics of students with a BMI ≥ 85th percentile for age and sex 

 
Arm 1 

N=3,814 
Arm 2 

N=4,091 
P Total 

N=7,905 

Female, % 45% 46% 0.60 46% 

Race   <0.001  

Hispanic students, % 67% 71%  69% 
Non-Hispanic white students, % 13% 12%  13% 

Non-Hispanic Asian students, % 12% 8%  9% 

Non-Hispanic black students, % 5% 8%  7% 

BMI, mean (SD) 24.1 (3.9) 24.6 (4.2) <0.001 24.4 (4.1) 

BMI z-score, mean (SD) 1.74 (0.43) 1.76 (0.43) 0.015 1.75 (0.43) 

Students with BMI ≥95th percentile, % 55% 56% 0.384 56% 
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