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Abstract

Purpose: To explore whether school poverty level and funding modified the effectiveness of an
evidence-based Comprehensive School Physical Activity Program called Health Empowers You!
implemented in elementary schools in Georgia.

Design: Secondary data analysis of a multi-level, cluster-randomized controlled trial.
Setting: 40 elementary schools in Georgia in 2018-2019.
Subjects: 4™ grade students in Georgia.

Measures: Intervention schools implemented the Health Empowers You! program to increase
school-day physical activity. The outcome was average daily moderate-to-vigorous physical
activity, school free-reduced price lunch (FRPL) percentage and per pupil expenditures were effect
modifiers.

Analysis: Separate linear mixed regression models estimated the effect of the intervention on
average daily moderate-to-vigorous physical activity, with interaction terms between intervention
status and (1) school FRPL percentage or (2) per pupil expenditures.

Results: The effect of the intervention was significantly higher in schools with higher FRPL
percentage (intervention*school % FRPL B (95% Cl): .06 (.01, .12)), and was modestly, but not
statistically significantly, higher in schools with lower per pupil expenditures.

Conclusion: Findings support the use of the Health Empowers You! intervention, which was
effective in lower income schools, and may potentially reduce disparities in students’ physical
activity levels.
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Purpose

The World Health Organization 2020 guidelines on physical activity (PA) and sedentary
behavior recommend that children should engage in 60 minutes per day of moderate-to-
vigorous PA (MVPA), and reduce sedentary behavior.l Regular PA has important health
benefits for children, and evidence suggests that PA in youth may track into adulthood,
highlighting its importance in childhood.23 Most children in the U.S. do not meet the
current recommendations, and increasing the proportion of children who do engage in
enough PA is a Healthy People 2030 objective.* Furthermore, there are known disparities in
youth PA levels by race/ethnicity and socioeconomic status.>6

School-based PA offers a way to increase PA and reduce disparities, as most children spend
several hours a day in school.” The Community Preventive Services Task Force (CPSTF)
recommends classroom-based physical activity break interventions as a way to increase
physical activity among school-aged children, and the Centers for Disease Control and
Prevention encourages schools to have a comprehensive school physical activity program
(CSPAP), which includes components to successfully implement PE and PA during and after
school.&-10

Despite recommendations to offer school based PA, limited resources in the physical
environment, and financial, material, and staff resources have been reported to influence
the adoption, implementation, and sustainability of school-based health interventions.1! In
the United States, school resources are often tied to school poverty levels, therefore schools
with less funding and fewer resources may experience barriers to adopting evidence-based
interventions, and be more likely to serve populations who are already less likely to be able
to engage in PA.12 For example, Non-Hispanic Black and Hispanic students are more likely
to attend schools with higher concentrations of poverty, and fewer opportunities to engage
in PA.13 Although studies suggest that school-based PA increases student PA and decreases
sedentary behavior, most studies of school-based PA programs do not report differences in
results by measures of health equity.8:14 Therefore it is not clear if all schools and students
benefit from interventions equally.

The Health Empowers You! program is an evidence-based physical activity intervention

that uses a CSPAP approach that has been shown to increase PA opportunities in schools

(eg, increase minutes of classroom based exercised) and increase PA levels of elementary
school students in Georgia.1>~17 However, differences in its effectiveness across student

or school characteristics have not been explored. If a CSPAP approach is less effective in
low-income schools, scaling up could widen PA disparities. Therefore, this study’s objective
was to determine if school poverty level and funding modified the effectiveness of an
evidence-based physical activity intervention implemented in elementary schools in Georgia.
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Secondary data analysis of multi-level, cluster randomized control trial.

Data are from a multi-level, cluster-randomized controlled trial of 40 elementary schools

in the Gwinnett County Public Schools system in Georgia (NIH trial registration 1D
NCT03765047). The trial followed students from 4t through 5™ grade over an 18-month
intervention period. The study implemented the evidence-based Health Empowers You!
program, an intervention designed using a CSPAP approach, aimed at increasing school-day
physical activity.10:16 Twenty schools were randomized to receive the Health Empowers
You!intervention, and 20 schools were randomized to be control schools. The intervention
was implemented during the 2018-2019 school year and fall 2019. The originally scheduled
spring 2020 data collection was not completed due to the COVID-19 pandemic and school
transition to remote learning. Both the school district and institutional IRB approved the
study. Additional study details have been previously published,18:19

Potential effect modifiers of the intervention were: (1) schools’ percentage of students
eligible for free or reduced-price lunch (FRPL), and (2) percentile of per pupil expenditures
(PPE) with respect to all Georgia schools. School FRPL percentage was obtained from the
school district, and PPE from the Georgia Department of Education (GA DOE). PPE is
determined by GA DOE based on an analysis of how federal and state funds are spent by
local school systems.

In final models, school FRPL percentage and PPE percentile were modeled continuously.
Accelerometer data were used to objectively measure metabolic equivalents (METS), which
were used to categorize moderate and vigorous PA (>3 METSs). Protocols for accelerometer
use have been previously published, but briefly, students wore an ActiGraphwGT3X-BT
accelerometer (ActiGraph, Pensacola, FL) for 1 week (5 consecutive school days), at 2 time
points (fall/spring) during each of the 2 intervention years.18

A single measure of mean daily MVPA minutes was calculated in each semester for students
who met a 3-day wear criteria. Average daily minutes of MVPA were calculated for fall

and spring of 4™ grade (fall 2018 and spring 2019). Only data from the first academic year
of the study was analyzed to avoid the effects of summer vacation on students’ PA and
maximize exposure to the school setting and intervention. Of the 4936 students enrolled in
the study, 4121 (83%) students had complete data on fall and spring MVPA. Missing MVPA
data (n = 815) were imputed using multilevel multiple imputation models that included
student and school-level demographic characteristics, PA, school-level PA environments, and
student academic outcomes.1820 Twenty imputed datasets were created using the multilevel
imputation program Blimp, and results were pooled across the 20 imputed datasets.
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Descriptive statistics of students’ and schools’ characteristics were calculated on the
complete case data (ie, non-imputed). Linear mixed regression models were used to estimate
the effect of the intervention on average daily MVPA. Two-level random intercept models
were used to account for school-level clustering of students. Separate models were used

for each of the effect modifiers. The outcome variable in our models was spring MVPA
with adjustment for fall MVVPA. Models examined the effect of the intervention on MVPA,
with an interaction term between intervention status and each effect modifier, and adjusted
for student sex (male or female). One example model is shown below. All analyses were
conducted in R version 4.1.2.

SpringMV PA;; = rio; + m1(Sex) + my(Fall MV PA) +¢;;

7Toj = Poo + Poi(Intervention status) + Po(Intervention* School FRPL) + ry;

Among the 4121 students with complete data for fall and spring MVPA, 2146 (52%) were
in schools assigned to the intervention, and 1975 (48%) were in schools assigned to be
control schools (Table 1). Among the intervention group, 22% of students were Black, 30%
were Hispanic, 31% were White, and 47% received free or reduced-price lunch. Among
the control group, 26% of students were Black, 36% were Hispanic, 21% were White, and
59% were eligible for FRPL. Students in the intervention group spent an average of 23

and 24 minutes/day in MVPA in the fall and spring semesters respectively. Students in the
control group spent on average 20 minutes/day in MVPA in both fall and spring. Results
from the main analysis of this trial found that the intervention statistically significantly
increased MVPA among intervention schools and has been previously published.1® Among
the 20 intervention schools, average school FRPL percentage was 51%, and schools were,
on average, in the 34! percentile of per pupil expenditures. This was similar between
intervention and control schools.

The effect of the intervention significantly differed by school FRPL percentage, wherein the
intervention effect was larger as schools’ percentage of FRPL eligible students increased,
(Binterv*schosrrpL = -06; 95% CI = .01, .12) (Table 2). Among schools with 15% FRPL
eligibility, students in intervention schools had almost no difference in average daily

MVPA compared to those in control schools, while in schools with 80% FRPL eligibility,
there was more than a 4-minute difference in average daily MVPA between students in
control and intervention schools (Figure 1). PPE was not a statistically significant effect
modifier, however examination of interaction plots indicated modest differences by PPE.
The intervention had the greatest effect on increased MVPA in schools with lower percentile
of per pupil expenditures (data not shown).
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Discussion

Overall, these results support the effectiveness of the Health Empowers You! program,
indicating the program led to small increases in MVPA, and appeared to have a larger effect
among schools with a higher percentage of students eligible for FRPL. Although effect sizes
for changes in MVPA were small, they were similar to results from other studies that have
implemented CSPAPs and may have meaningful effects at a population level. These results
are promising from a health equity perspective, as they suggest that this approach can help
decrease the gap in PA levels seen by SES, as well as increase PA among students in general.

The greater intervention effectiveness in lower-income schools could possibly reflect that
the students in these schools began with fewer minutes of MVPA on average (see Figure

1). Lower-income schools may have more room to improve, while interventions in higher
income schools may be subject to ceiling effects, wherein there may be less room for change
because of an already established awareness and ability to improve PA.21

However, school-based PA has been shown to increase student MVPA,22 though a Cochrane
Review of school-based PA programs noted that most studies do not tend to report

any differences in aspects related to implementation of interventions, such as uptake or
adherence, or health equity.1# Recent studies suggest that inadequate facilities and limited
resources have been identified as barriers to implementation of PA interventions.2324 The
Health Empowers You! program incorporates all 5 components of the CSPAP model which
may make it particularly effective at increasing students’ PA.16 The results suggest that the
intervention materials, training, and technical assistance provided to schools and teachers
are helpful for increasing PA and that there may be an additional benefit in lower-resource
settings. Low-income schools tend to be in lower income neighborhoods, and because most
schools are funded from property taxes, these schools often receive less funding.2> Schools
with fewer resources and funding may benefit more than others from these supports as the
intervention could help address the greater barriers to increasing PA in those schools.13

The focus on equity in schools and PA is important to consider because data suggest that
school closures led to reductions in physical activity, BMI increases during the pandemic,
particularly among elementary school aged children, and that preexisting disparities in
childhood obesity may have widened.28:27 School closures also highlighted disparities in
academic achievement, as well as access to healthy food, financial resources, and safe
neighborhoods, emphasizing the important role schools can play in shaping childhood health
and reducing disparities.2® Furthermore, because PA can help with students’ academic
achievement, school PA may offers dual benefits to schools.2

At least 4 limitations of this study should be mentioned. First, the extrapolation of 3-5 days
of accelerometer data to a full semester of activity levels may have been less accurate than

a longer accelerometer measurement period.39 However, even though at least 4 days of wear
time is typically recommended for reliable PA estimates in children, school-day PA is less
variable than full-day data, therefore 3 days of wear time in the school context may be valid
for school-day PA.3931 Second, PA was only measured during the school day, therefore

we were unable to evaluate the contribution of the intervention to total PA. Third, because
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the study was shortened due to COVID-19 school closures, longer term effects of school
characteristics on MVPA could not be assessed. Finally, a measure of school-day MVPA
was not available prior to the start of the intervention so assess baseline levels of PA.

Additional studies in other school districts are warranted to investigate this relationship
across different populations and school environments. Future work should also explore what,
if any, role school poverty level and funding play in the implementation and adherence to
school-based interventions.
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SO WHAT?
What is already known about thistopic?

Most children do not meet physical activity recommendations. School-based physical
activity interventions are an effective way to increase youth physical activity.

What doesthisarticle add?

This is one of few studies that examines whether the effectiveness of a school-based PA
intervention differs by school free-reduced price lunch (FRPL) percentage, a proxy for
schools serving more low-income students.

What aretheimplicationsfor health promotion practice or research?

This study supports the use of a Comprehensive School Physical Activity Program for
increasing physical activity in schools, and particularly in schools with more low-income
students who may be less likely to have opportunities to engage in PA.
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Figurel.

Plot of average min/day of MVVPA® by Health Empowers You! intervention status and school
percentage of free/reduced price lunch eligibility, 41 graders enrolled in 40 schools across
Gwinnett County, GA, 2018 — 2019.P

aSpring MVPA, adjusted for fall MVPA.

badjusted for student sex.

Am J Health Promot. Author manuscript; available in PMC 2024 November 01.




1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Quader et al.

Table 1.

Page 10

Student and School Characteristics, 41 Graders Enrolled in 40 Schools in Gwinnett County, GA, 2018 — 2019

(n=4121).2

Intervention School®  Control Schools

(n = 2146) (n =1975)

Student Char acteristics n % n %
Male 1063 52.1 969 49.1
Race/ethnicity

Asian 269 12.5 258 13.1

Black 480 224 504 255

Hispanic 639 29.8 718 36.4

Mixed race 103 4.8 91 4.6

White 655 30.5 404 20.5
Received free/reduced price lunch 997 46.5 1166 59.0
Average daily MVPA min (mean, SD)¢

Fall 20189 22.6 9.8 19.7 8.6

Spring 2019€ 24.0 10.9 198 93

(n =20) (n = 20)

School Characteristics Mean sD Mean sD
% Male 51.9 33 50.9 5.0
Race/ethnicityf

% Asian 11.9 7.5 11.2 9.1

% Black 249 111 31.0 124

% Hispanic 29.4 21.4 349 18.2

% Mixed race 4.5 1.6 43 2.0

% White 29.0 19.7 18.4 15.8
% receiving free/reduced price lunch (FRPL) 51.0 28.2 61.1 24.7

34.2 16.1 36.6 19.5

Avg. percentile of per pupil expendituresd

a . . - .
Sample with complete data on demographic characteristics and fall and spring MVPA.

bHea/z‘h Empowers You! intervention.
C . . L
MVPA = moderate-to-vigorous physical activity.
ad ..
n = 359 missing.
e ..
n = 636 missing.
f, .
Not mutually exclusive.

4 Percentile relative to other schools in GA.
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