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Abstract

Objectives: The objectives of this study were to () determine the impact of a |-year elementary school physical activity
intervention on changes in teacher-reported school-based physical activity time and (2) assess the relationship between these
changes and changes in student aerobic capacity.

Methods: HealthMPowers, a nonprofit organization, provided a multicomponent physical activity intervention to 3479
students in 39 schools in Georgia during 2013-2014. HealthMPowers administered a survey to faculty members before
(August 2013) and after (May 2014) the intervention to measure student physical activity times. The organization collected
pre- and post-intervention Progressive Aerobic Cardiovascular Endurance Run (PACER) laps (a measure of aerobic capacity
that awards | lap for each completed 20-meter lap) for 2342 fourth-grade students. We performed linear regression to
determine the relationship between school-level changes in teacher-reported school-based physical activity time and
student aerobic capacity.

Results: The weekly estimated teacher-reported time in physical activity increased by 39 minutes from pre- to post-inter-
vention: 2| minutes for recess, |7 minutes for classroom, and | minute for physical education. The mean number of student
PACER laps increased by 3 laps from pre- to post-intervention, and 1515 of 2342 (65%) students increased the number of
PACER laps completed. We observed a positive association between school-level changes in school-based physical activity
time and school-level changes in PACER laps (r = 0.38; 95% confidence interval, 0.29-0.46).

Conclusions: These findings highlight the need for more prospective research into multicomponent physical activity inter-
ventions. Rigorous testing, including randomized controlled trials of large-scale implementations, is needed to examine how
these school-based interventions might be used to improve the physical activity and fitness of larger populations of children.
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Physical activity is an essential factor in promoting health in
childhood and later adulthood. Increased physical activity
can have a substantial positive influence on numerous
diseases." It is inversely related to obesity; to morbidity due
to coronary heart disease, stroke, cardiovascular disease, and
cancer; and to all-cause mortality.>> Furthermore, childhood
obesity is an important risk factor for adult atherosclerosis
and related diseases (eg, hypercholesterolemia and hyperten-
sion) that may develop during childhood.* Once these dis-
eases are established, they can persist into adulthood.

The negative health outcomes associated with physical
inactivity are often magnified by disparities in income and
education. Children in households with low incomes and
low parental education levels have an increased risk of

obesity compared with children in households with higher
socioeconomic status (SES), and children living in commu-
nities with less access to recreational facilities are less

' Department of Epidemiology, Rollins School of Public Health, Emory
University, Atlanta, GA, USA

2 HealthMPowers, Atlanta, GA, USA

3 Department of Biostatistics, Rollins School of Public Health, Emory
University, Atlanta, GA, USA

Corresponding Author:

Hayley A. Braun, MPH, Department of Epidemiology, Rollins School of
Public Health, Emory University, 1518 Clifton Rd NE, Atlanta, GA 30322,
USA.

Email: hayley.braun@emory.edu


mailto:hayley.braun@emory.edu
https://us.sagepub.com/en-us/journals-permissions
https://doi.org/10.1177/0033354917719701
http://journals.sagepub.com/home/phr

Braun et al

25S

physically active and have an increased risk of obesity com-
pared with children living in areas with greater access to
facilities.>® Furthermore, schools in low-SES communities
often have fewer resources for physical activity than
schools in higher-SES communities.”

Yet, despite the known consequences of physical inactiv-
ity, even children without these socioeconomic barriers tend
not to get enough physical activity. For example, in 2014,
only 32% of children in the United States met the recom-
mended 300-minute-per-week aerobic activity guideline.® In
this context, schools can potentially provide an ideal envi-
ronment in which to encourage children to be physically
active, not only because they serve >94% of children aged
5-17, but also because a substantial portion of children’s time
is spent in school.”

School-based multicomponent physical activity interven-
tions have been used to address low levels of childhood
physical activity and fitness.'®!' One such intervention
model is the Comprehensive School Physical Activity Pro-
gram (CSPAP), developed by the Centers for Disease Con-
trol and Prevention (CDC) in conjunction with the Society of
Health and Physical Educators. The CSPAP multicomponent
model aims to help students reach the goal of 60 minutes of
daily physical activity by using 5 components: (1) quality
physical education that provides appropriate instruction,
opportunities for students to learn meaningful content, and
student and program assessments; (2) school-based physical
activity, including incorporation of physical activity into the
classroom and promotion of recess; (3) before- and after-
school physical activity programs; (4) family and community
engagement; and (5) commitment to healthy lifestyle
changes for staff members, support for staff member well-
ness, and training of staff members to improve the culture of
physical activity in the school.'*!* In a systematic review
and meta-analysis of 14 CSPAP-type programs that incorpo-
rated 2 to 4 of these components,'" the authors reported that
these programs had a small but positive impact on daily
levels of student physical activity (effect size g = 0.11;
95% confidence interval [CI], 0.03-0.19). They also noted
that although the overall effect size was small, schools that
incorporated more rather than fewer of the CSPAP compo-
nents had larger effect sizes.

Typically, physical activity results in improved physical
fitness through beneficial physiologic adaptations, which can
be seen in as little as 6 weeks.'* Aerobic capacity has been
used to measure the effectiveness of physical activity inter-
vention programs.'> Body mass index (BMI) has also been
used to assess exercise interventions, although its use for this
purpose has been limited by its inability to distinguish lean
muscle mass from fat mass, the substantial influence of out-
side factors including personal diet or nutrition programs on
its levels, and the lower likelihood of observing BMI changes
in children who are already not overweight and not obese.'®

The objectives of this evaluation were to (1) determine the
impact of a 1-year elementary school physical activity inter-
vention, using all 5 CSPAP components, on changes in

teacher-reported school-based physical activity time and
(2) assess the relationship between these changes and
changes in student aerobic capacity.

Methods

We used data collected before and after a CSPAP-modeled
multicomponent school-based intervention that was per-
formed by HealthMPowers, a nonprofit organization based
in Atlanta, Georgia, that promotes healthy eating and phys-
ical activity in schools using evidence-based guidelines
established by CDC. Because the program evaluation did not
meet the criteria of human subjects research, it did not fall
under the scope of the Emory University Institutional
Review Board.

Intervention Program

HealthMPowers recruited elementary schools from the cen-
tral Georgia area in spring and summer 2013 and enrolled
39 low-income schools in 5 geographically diverse counties
in Georgia with high proportions of students receiving free
and reduced-price lunches. Our evaluation focused on the
3479 fourth-grade students from these 39 schools, because
that was the first grade level for which FitnessGram data
could be gathered.!”

HealthMPowers implemented the intervention at these 39
schools during the 2013-2014 school year; August 2013 was
considered pre-intervention and May 2014 was considered
post-intervention. As part of the intervention, Health-
MPowers provided >20 hours of training to school represen-
tatives in August and November 2013 and February 2014 and
furnished technical support, program and curriculum
resources, equipment and tracking devices, and external eva-
luation services to the schools. Two to 3 representatives from
each school (ie, administrators, physical education teachers,
and classroom teachers) completed a baseline survey
(August) of current physical activity practices in their school,
reviewed the results, developed a personalized action plan to
increase physical activity among their students, and com-
pleted another survey of physical activity practices at the end
of the intervention (May).

CSPAP components and the elements of this intervention
that addressed them included the following:

1. Physical education: strategies to emphasize moderate
to vigorous physical activity

2. Physical activity during school: classroom exercise
DVDs, classroom physical activity integration strate-
gies and activities, pedometer math games, morning
announcements, recess games and reminders, and an
emphasis on not taking away recess as a punishment

3. Physical activity before school: the Build Our
Kids’ Success before-school program, exercise
sequence creation worksheets, and walking and
pedometer games
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4. Family and community engagement: take-home edu-
cational materials and physical activity resources

5. Staff member wellness: individualized health train-
ing, pedometer challenges, and challenges to catch
teachers practicing healthy behaviors (Table 1)

As part of the intervention, equipment (eg, jump ropes
with skill sheets, exercise DVDs, pedometers, and morning
announcement scripts) were given to each school.

Data Collection and Preparation

School demographic data. We collected both school enrollment
figures and free and reduced-price lunch rates from the
Georgia Department of Education.'®'” We placed schools
into enrollment categories based on the total number of
students enrolled at the school; categories were arranged in
200-student increments. We also divided the schools into
socioeconomic categories, using as a proxy the proportion
of students receiving free or reduced-price lunches, with
categories arranged in 20% increments. We used National
Center for Education Statistics Urban-Centric Locale Codes,
which describe geographic status based on an urban conti-
nuum, to categorize schools as city, suburb, town, or rural. 2’

School-level survey data. We administered the School Setting
Physical Activity Survey to school staff members pre-inter-
vention (August 2013) and post-intervention (May 2014).
(The survey is available from HealthMPowers upon request.)
We contacted nonresponders by telephone or email to remind
them to complete the survey.

The survey assessed all 5 CSPAP targets, although the
analysis in our evaluation focused primarily on the responses
concerning the first 3 components: physical education, phys-
ical activity during school, and physical activity before and
after school. An administrator, physical education teacher,
and fourth-grade classroom teacher from each school com-
pleted an online version of the survey, and HealthMPowers
staff members determined the best response to each question
from each school. Fourth-grade classroom teachers reported
on recess frequency (0-5 days per week) and duration (0 to
>30 minutes per session), classroom physical activity dura-
tion (0 to >16 minutes per day), and parts of the day that
physical activity was incorporated into the classroom. Phys-
ical education teachers reported on physical education fre-
quency (days per week) and duration (minutes per session) as
well as the availability of before- and/or after-school physi-
cal activity programs (ie, start, end, between lessons, part of
lessons, before/after lunch). Survey response options were in
categorical ranges (eg, 20-29, 30-39).

To calculate these categorical survey results, we needed to
convert the categorical ranges into single numerical values.
We did so by using the midpoint of the range in each cate-
gory (eg, for the 40- to 49-minute category, we used 44.5
minutes for our calculations). For categories with no upper
limit, we used half of the range of the adjacent category (eg,

for the >50-minute category, the adjacent category was
40-49 minutes, so we used the formula [49-40] / 2 = 4.5;
thus, for the >50-minute category, we used 54.5 minutes for
our calculations).

Once we converted these categorical ranges to single
numerical values, we then calculated weekly physical activity
time during recess and physical education by multiplying fre-
quency (days per week) by duration (minutes per session). We
also calculated weekly classroom physical activity time by
multiplying daily minutes of classroom physical activity by
5 (days per week). We then added the weekly physical activity
times for recess, physical education, and classroom to estimate
total weekly physical activity time. Finally, we subtracted the
pre-intervention total weekly physical activity estimates from
the post-intervention estimates to determine the changes in
weekly physical activity during the intervention.

Student-level fitness data. We assessed student physical fit-
ness before and after the intervention using the Progressive
Aerobic Cardiovascular Endurance Run (PACER) compo-
nent of the FitnessGram assessment, an aerobic capacity
test recommended for elementary school-aged children.'
The PACER test is a multistage shuttle run in which the
participant completes a series of 20-meter sprints as the
pace is incrementally increased each minute. The test is
complete when the student fails to complete the 20-meter
lap in the allotted time for 2 attempts. One lap is awarded
for each completed 20-meter lap.>! The Healthy Fitness
Zone range for 10-year-old girls is 7 to 41 laps and for
10-year-old boys is 23 to 61 laps.'”

Physical education teachers administered the PACER test
and also measured height and weight to calculate BMI (ie,
[mass in kg]/[height in m]?) for each student. We compared
the height and weight measurements obtained by teachers
with those obtained by independent trained reporters and
found a difference of only 0.3% between the results, suggest-
ing that the teachers’ measurements were reliable. We also
collected data on student demographic characteristics,
including date of birth and sex.

Of the 3479 fourth-grade students exposed to the
intervention, we collected data on 2880 (83%) students
pre-intervention (during September and October) and post-
intervention (during May). Of these, we excluded 538 stu-
dents because of missing information, unspecified sex, or
incomplete alternate aerobic capacity test, leaving 2342
(67%) students from 34 schools who had complete PACER
data that we could use for our analysis.

Student age, height, weight, and sex were required to
calculate BMI percentiles based on CDC-specific growth
charts. BMI percentiles were categorized as underweight
(BMI <5th percentile), normal weight (BMI 5th to <85th
percentile), overweight (BMI 85th to <95th percentile), and
obese (BMI >95th percentile).”> We excluded 356 students
because of implausible height or weight data (ie, BMI <10 or
>50 kg/m?), unspecified sex, unspecified date of birth, or
implausible pre- to post-intervention percentile changes



Braun et al 27S

Table I. Elements of a physical activity intervention,® by Comprehensive School Physical Activity Program® (CSPAP) component, at 39
elementary schools, Georgia, 2013-2014

CSPAP Component Intervention Element Description

Physical education Emphasis on moderate to Six polar heart rate monitors were provided for physical education teachers to
vigorous physical activity accurately measure the amount of time students spent in MVPA during
(MVPA) physical education. Teachers reviewed baseline data, set goals, and used

strategies learned during training to increase MVPA. Strategies included
instant activity when students entered the gymnasium, active directions,
activity stations, active turn-waiting, and small group activities.

School physical activity

Fourth-grade Exercise DVDs Each school received 8 copies of 3 exercise DVDs. Teachers received training
classroom on how to integrate the DVDs into the school day for morning, afternoon,
and subject transition exercise breaks.
Physical activity integration At the 3- and 6-month training sessions, teachers were informed how to use
strategies and activities general integration strategies and activities as a means of using physical
activity for reviewing or teaching an academic concept.
Pedometer math games Pedometers and pedometer tracking worksheets were provided to track

students’ steps and to integrate pedometer data into math lesson plans.
Active pedometer games were also provided.

School-wide Morning announcements Announcement scripts for each day of the school year were provided and
included health and physical activity tips, facts, jokes, and riddles.
Closed-circuit exercise DVDs During training, schools learned how to play classroom exercise DVDs on closed-
circuit television in the mornings so that the entire school could participate.
Recess Recess games The BOKS® curriculum and related equipment were provided for use at recess.
Emphasis on not taking away Teachers were encouraged to avoid taking away recess as punishment for
recess misbehavior.
Before-school physical BOKS® Teachers at each school were trained on and provided a hard copy of the
activity curriculum, which included activities to increase MVPA. Each school was
given a $1000 activation grant for related equipment.
Exercise sequence creation Five exercise sequence worksheets were provided for students to use to
worksheets create exercise sequences based on the exercise DVD routines provided for

the classroom. Worksheets included pretend jump rope, desktop stretching,
air step aerobics, and chair aerobics sequences.

Walking/pedometer games Teachers were taught active games that incorporated the use of pedometers.
Equipment and training Equipment examples included long and short jump ropes, jump rope skills
sheets, and circuit cards to use for an |8-station circuit.
Family and community Take-home materials Parents received an introduction letter explaining the intervention program
engagement and the importance of being healthy; all students at each participating school

received 2 newsletters (Be an Active Family and Be a Healthy Role Model);
students could use family fitness fun packs (about 5 per school) on a rotating
basis; and parents received a FitnessGram® report and letter with their
child’s fitness results.
Staff member wellness Pedometer 30-day staff member When pedometers were not being used to collect data on students, schools
challenge were encouraged to use pedometers for a 30-day staff member challenge.
Catch your teacher being healthy For 2 weeks during each month, students were encouraged to try to “catch”
teachers eating fruits, drinking water, eating vegetables, exercising, or
teaching someone else about healthy eating or physical activity. Students
were instructed to announce the behavior and initial the appropriate health
symbol on the teacher’s classroom chart.

*The intervention was led by HealthMPowers, an organization that promotes healthy eating and physical activity in schools using evidence-based guidelines
established by the Centers for Disease Control and Prevention. HealthMPowers developed the School Setting Physical Activity Survey, which was adminis-
tered to teachers pre-intervention (August 2013) and post-intervention (May 2014), to quantify school-level physical activity.
®The CSPAP model aims to have students reach 60 minutes of physical activity every day through the use of its 5 components.
Build Our Kids’ Success (BOKS) is a free before-school physical activity curriculum.

9FitnessGram is a noncompetitive health-related fitness assessment that helps schools evaluate and evolve their physical education programming into an
education experience that supports the whole child.'”

12,13

(eg, change exceeded +3 standard deviations [SDs]). As a Statistical Methods

result, 2524 of the 2880 (73%) students with complete =~ We reported descriptive statistics (frequency and percentage
PACER data from 36 schools had complete BMI data that  of schools) for school enrollment, geographic categorization,
we could use for our analysis. and SES (free and reduced-price lunch).



28S

Public Health Reports 132(Supplement 2)

We determined the weekly teacher-reported total number
of physical education, recess, and classroom physical
activity minutes for each of the 39 schools pre- and post-
intervention. We combined these results and reported single
pre- and post-intervention means and SDs for total, physical
education, recess, and classroom physical activity minutes
for all schools. We then calculated the changes in these
physical activity times (from pre-intervention to post-inter-
vention) and the frequency and percentage of schools that
increased, maintained, or decreased physical activity during
this period. We also reported descriptive statistics (ie, fre-
quency and percentage of schools falling into various cate-
gorical ranges) for the teacher-reported time in physical
activity during recess, in the classroom, during physical
education, and before or after school.

We calculated pre- and post-intervention means and SDs
for the PACER laps, BMIs, and BMI percentiles for all stu-
dents with complete data. We then calculated the changes in
PACER laps, BMIs, and BMI percentiles (from pre-interven-
tion to post-intervention) and the frequency and percentage
of students who increased, maintained, or decreased fitness
using these measures.

We assessed whether school-level changes in teacher-
reported school-based physical activity times were associated
with school-level changes in student PACER laps. To deter-
mine the changes in school-level PACER laps, we calculated
the mean change in student PACER laps for each school. We
grouped the teacher-reported time in physical activity into
categorical ranges; to prepare the data for linear regression,
we converted the categorical data to continuous data using the
bootstrap methodology.>® We first assumed that the physical
activity minutes-per-time range would be uniformly distribu-
ted during the reported range (eg, actual minutes within the
40- to 49-minute range were between 40 and 49 minutes, with
the real time being any possible value in that range). We then
simulated estimated “actual minutes” within that range. To
account for estimating a continuous variable from categorical
data, we replicated our simulation 1000 times. We ran a linear
regression analysis on each of the 1000 iterations of the
change in teacher-reported school-based physical activity and
change in school-level PACER laps. We reported the mean
correlation coefficient of the 1000 iterations and the 95% CI.
We used SAS version 9.4 for all statistical analyses.>*

Results

Of the 39 schools, 23 (59%) had 401 to 600 students, 6 (15%)
had 200 to 400 students, 7 (18%) had 601 to 800 students,
and 3 (8%) had >801 students. Sixteen schools were in a
city, 14 were rural, 6 were in a suburb, and 3 were in a town.
Thirty-one schools had >61% of their students receiving free
or reduced-price lunch (Table 2).

The mean estimated total weekly teacher-reported time in
physical activity increased by 39 minutes from pre- to post-
intervention, including by 21 minutes in recess, 17 minutes
in the classroom, and 1 minute in physical education. Of the

Table 2. Demographic characteristics of 39 elementary schools
involved in a physical activity intervention, Georgia, 2013-2014*

No. (%) of

Demographic Characteristics Schools®
No. of students enrolled®

200-400 6 (15)

401-600 23 (59)

601-800 7 (18)

801-1000 3(8)
Geographic categorization®

City 16 (41)

Rural 14 (36)

Suburb 6 (15)

Town 3 (8)
% of total enrolled students receiving free and

reduced-price lunch®

0-20 0

21-40 3(8

41-60 5(13)

61-80 12 (31)

81-100 19 (49)

*The intervention was led by HealthMPowers, an organization that pro-
motes healthy eating and physical activity in schools using evidence-based
guidelines established by the Centers for Disease Control and Prevention.
HealthMPowers developed the School Setting Physical Activity Survey,
which was administered to teachers pre-intervention (August 2013) and
post-intervention (May 2014), to quantify school-level physical activity.
®Percentages may not total to 100 because of rounding.

“Data source: Georgia Department of Education.'®

9Data source: Public Elementary/Secondary School Universe Survey data
2013-2014.%°

®Data source: Georgia Department of Education.'®

39 schools, 23 (59%) increased, 10 (26%) decreased, and
6 (15%) maintained the mean estimated total teacher-
reported time in physical activity. By location of physical
activity, 18 (46%) schools reported increased and 8 (21%)
reported decreased recess time, 16 (41%) reported increased
and 7 (18%) reported decreased classroom physical activity
time, and 5 (13%) reported increased and 30 (77%) reported
no change in physical education time (Table 3).

The mean number of student-level PACER laps increased
from 21 laps pre-intervention to 24 laps post-intervention. Of
the 2342 students with complete PACER data, 1515 (65%)
increased and 614 (26%) decreased the number of PACER
laps completed (Table 4). Of the 2524 students with com-
plete BMI data, the BMI of 1433 (57%) students decreased
and of 951 (38%) students increased; however, the overall
mean student-level BMI did not change.

In response to the intervention, many schools incorpo-
rated classroom physical activity throughout the school day.
Notably, 19 (49%) schools added physical activity to the start
of the day, and 15 (38%) schools added physical activity
between lessons. In addition, the number of schools reporting
a before-school program increased from 10 (26%) pre-inter-
vention to 26 (67%) post-intervention, whereas the number
of schools reporting an after-school program actually
dropped from 14 (36%) to 8 (21%) (Table 5).
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Table 3. School-level estimated weekly time spent in school-based physical activity and changes in school-based physical activity before and
after a physical activity intervention® in 39 elementary schools, Georgia, 2013-2014

Change
School-Level Pre- Post- (Pre- to Post-
Sites of Intervention, Intervention, Intervention), Schools With  Schools With  Schools With
Physical Min/Week Min/Week Min/Week Increase No Change Decrease
Activity Mean (SD) Mean (SD) Mean (SD) No. (%) No. (%) No. (%)
Total® 162 (78) 200 (74) 39 (83) 23 (59) 6 (15) 10 (26)
Physical education® 75 (37) 77 (42) | (26) 5(13) 30 (77) 4 (10)
Recess 66 (57) 87 (45) 21 (45) 18 (46) 13 (33) 8 (21)
Classroom 20 (31) 37 (41) 17 (49) 16 (41) 16 (41) 7 (18)

?HealthMPowers developed the School Setting Physical Activity Survey, which was administered to teachers pre-intervention (August 2013) and post-
intervention (May 2014), to quantify school-level physical activity. HealthMPowers is an organization that promotes healthy eating and physical activity in
schools using evidence-based guidelines established by the Centers for Disease Control and Prevention.

®Some school-level physical activity change calculations are not precise.

Table 4. School-level estimated changes in PACER® scores and BMI levels before and after a physical activity intervention® in 39 elementary
schools, Georgia, 2013-2014

Students
Change Students With Students
Students With Pre- Post- (Pre- to Post- With No With

Student-Level Complete Data Intervention Intervention Intervention) Increase Change Decrease
Fitness Tests No. Mean (SD) Mean (SD) Mean (SD) No. (%) No. (%) No. (%)
PACER score® 2342 21 (14) 24 (15) 3(10) 1515 (65) 213 (9) 614 (26)
BMI® 2524 20 (5) 20 (5) 0(l) 951 (38) 140 (6) 1433 (57)
BMI percentile“ 2524 67 (30) 67 (30) 0(12) 996 (39) 84 (3) 1444 (57)

Abbreviations: BMI, body mass index; PACER, Progressive Aerobic Cardiovascular Endurance Run.

*The PACER test?' is a multistage shuttle run in which the participant completes a series of 20-meter sprints, and the pace is incrementally increased each
minute. The test is complete when the student fails to complete the 20-meter lap in the allotted time for 2 attempts. One lap toward the final score is awarded
for each completed 20-meter lap.2' The Healthy Fitness Zone range for 10-year-old girls is 7-41 laps and for 10-year-old boys is 23-61 laps.'”
®HealthMPowers developed the School Setting Physical Activity Survey, which was administered to teachers pre-intervention (August 2013) and post-
intervention (May 2014), to quantify school-level physical activity. HealthMPowers is an organization that promotes healthy eating and physical activity in

schools using evidence-based guidelines established by the Centers for Disease Control and Prevention (CDC).

“BMI was calculated as (mass in kg)/(height in m).2

‘BMI percentiles determined using CDC age- and sex-specific growth charts. A percentile of 67 indicates that 67% of the population of this age group has

a lower BMI.22

Finally, we identified a positive association between
school-level changes in school-based physical activity time
and school-level changes in PACER laps as a measure of
aerobic capacity (r = 0.38; 95% CI, 0.29-0.46).

Lessons Learned

Implementation of the HealthMPowers program in geo-
graphically diverse, socioeconomically challenged
schools in Georgia resulted in school-level increases in
teacher-reported school-based physical activity time and
student-level increases in aerobic capacity. The school-
level increases occurred in total school-based physical
activity time as well as in the subsets of recess and class-
room physical activity time; however, the SDs of these
changes were relatively large. Nevertheless, these posi-
tive school-level changes in total school-based physical

activity time were associated with improvements in
school-level PACER laps, suggesting that children who
were offered more school-based physical activity tended
to have improved aerobic capacity. Taken together, these
results appear to support the use of multicomponent
school-based physical activity interventions for children
to increase their physical activity and improve their
physical fitness.

We observed an increase in before-school physical
activity programs and a decrease in after-school physical
activity programs. Many children in these schools arrived
early to school, and we speculate that before-school pro-
grams represented an untapped opportunity in many of
these schools. It is likely that, with new resources for
before-school programs, some schools switched from
after-school to before-school programs. On a related note,
we observed increases in recess and classroom physical
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Table 5. School-based physical activity frequency, duration, and
program offerings, before and after a physical activity
intervention,? in 39 elementary schools, Georgia, 2013-2014

Pre- Post-
Intervention Intervention
School-Based No. (%) of No. (%) of
Physical Activity Schools Schools
Recess frequency (d/wk)"<
0 10 (26) 2 (5)
| 1 (3) 2 (5)
2 2 (5) 1 (3)
3 2 (5) 3 (8)
4 3 (8) 4 (10)
5 21 (54) 27 (69)
Recess duration (min/session)*
0 10 (26) 2 (5)
<I5 7 (18) 4 (10)
15-19 8 (21) 15 (39)
20-29 7 (18) 14 (36)
>30 7 (18) 4 (10)
Classroom physical activity (min/d)><
0 21 (54) 12 (30)
1-5 8 (20) 9 (23)
6-10 4 (10) 8 (21)
11-15 4 (10) 3 (8)
>l 2 (5) 7 (18)
Physical activity incorporation into classroom®®
Start of day 6 (15) 25 (64)
Between lessons 12 (31) 27 (69)
Part of lessons 10 (26) 19 (49)
Before/after lunch 13 (33) 23 (59)
End of day 5(13) 10 (26)
None 8 (21) 1 (3)
Physical education frequency (d/wk)®>f
0 0 1 (3)
| 22 (56) 21 (54)
2-3 16 (41) 15 (39)
4-5 1 (3) 2 (5)
Physical education duration (min/session)®f
20-29 1 (3) 1 (3)
30-39 4 (10) 6 (15)
40-49 26 (67) 22 (56)
>50 8 (21) 10 (26)
Before-school program 10 (26) 26 (67)
offered’
After-school program 14 (36) 8 (21)
offered"

*The intervention was conducted by HealthMPowers, an organization that
promotes healthy eating and physical activity in schools using evidence-
based guidelines established by the Centers for Disease Control and
Prevention. HealthMPowers developed the School Setting Physical Activity
Survey, which was administered to teachers pre-intervention (August 201 3)
and postintervention (May 2014), to quantify school-level physical activity.
®Some percentages do not total to 100 because of rounding.

“Reported by fourth-grade teachers.

9All teachers reporting >16 minutes also reported >20 minutes.
®Percentages do not total to 100 because teachers could choose >1 answer.
Reported by physical education teachers.

activity times but no substantial changes in physical activ-
ity times during physical education. Classroom teachers
may have had the ability to modify their schedules to
provide more opportunities for physical activity during
recess and classroom times but not during physical edu-
cation. The intervention also did not focus directly on
increasing physical education time but instead on increas-
ing the amount of physical activity during physical edu-
cation class that was at moderate to vigorous levels.
These findings suggest that increasing physical education
time might require structural curriculum or schedule
changes or the involvement of additional faculty mem-
bers, both of which may be difficult to achieve in many
schools.

Student-level PACER scores also improved post-inter-
vention, although the SDs for these changes were relatively
large. Consequently, we could only draw limited conclusions
when looking solely at the student-level PACER data. How-
ever, we did find a positive association between school-level
changes in PACER laps and changes in total school-based
physical activity times, suggesting that children who were
offered more school-based physical activity tended to
improve their aerobic capacity. Using another measure of
fitness, we found that BMIs and BMI percentiles decreased
in more than half of students post-intervention. However, the
mean BMI and BMI percentile for the group as a whole did
not change substantially as a result of the intervention. This
latter result was anticipated, not only because BMI may be
influenced by other factors (eg, diet) but also because non-
obese students (for whom BMI was not expected to change)
were included in the evaluation.'®

Strengths and Limitations

This study had several strengths. First, although our anal-
ysis of post-intervention changes primarily focused on
only 3 components, the intervention involved all 5 com-
ponents of the CSPAP model. This intervention may be
unique, given that a systematic review and meta-analysis
of CSPAP-modeled interventions to increase physical
activity reported that none of the 14 studies analyzed had
implemented all 5 components in their interventions.''
Second, it included a large number of schools with low
SES across urban and rural settings. Socioeconomically
challenged neighborhoods tend to have less access to
physical activity opportunities and disproportionately
higher risks for negative health outcomes compared with
schools in more affluent neighborhoods.”® Yet, despite
these barriers confronted by low-SES school districts,
we found that increases in school-based physical activity
and student aerobic capacity could be achieved with a
multicomponent intervention.

This evaluation also had several limitations. First, the
study had no general population control group, so we were
unable to mitigate the risk of historical bias, which could
have occurred during the intervention period in the form of
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other interventions or initiatives outside of the Health-
MPowers intervention. Second, given that this intervention
involved a single group, we were unable to rule out the
possibility of regression to the mean, which may have
affected some of our results. Third, the survey used in the
intervention had not previously been validated; as such, we
could not assess how well the survey actually measured what
it was purported to measure. Fourth, we were unable to
objectively assess how the components of the intervention
were implemented at each school, thereby introducing the
possibility of variability among schools, which may have
affected our results. Finally, we were unable to account for
other sports or activities, which may have affected changes in
student aerobic capacity during the intervention.

Conclusions

We found improvements in school-based physical activity
and student aerobic capacity after the use of a CSPAP-
modeled physical activity intervention in students at geogra-
phically diverse, socioeconomically challenged elementary
schools in Georgia. These findings in a relatively small pop-
ulation of students highlight the need for more prospective
research into multicomponent physical activity interven-
tions. Rigorous testing, including randomized controlled
trials of large-scale implementations, is needed to examine
how these school-based interventions might be used to
increase the physical activity and improve the physical fit-
ness of larger populations of children.
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