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ABSTRACT
BACKGROUND: We examined the effects of short bouts of structured physical activity (SBS-PA) implemented within the
classroom setting as part of designated gross-motor playtime on preschoolers PA.

METHODS: Preschools were randomized to SBS-PA (centers, N = 5; participants, N = 141) or unstructured free playtime (UPA)
(centers, N = 5; participants, N = 150). SBS-PA consisted of structured PA implemented in the classroom during the first
10 minutes of gross-motor playtime followed by 20 minutes of free playtime. UPA consisted of 30 minutes of unstructured free
playtime. Teachers implemented both conditions for 5 days/week for 6 months. PA was assessed with accelerometers
(preschool-day) and direct observation (30-minute sessions). Generalized linear mixed models were used to examine the impact
of the intervention.

RESULTS: Regarding the 30-minute sessions, significant group main effects were observed for intervals spent at light (p < .001)
and moderate-to-vigorous PA (MVPA, p < .001). Regarding the preschool-day PA, significant group by visit interaction was
observed for percent time spent in total preschool-day MVPA (F (2, 254) = 3.54, p = .03). Percent of time spent in MVPA
significantly decreased in both groups at 3 months and at 6 months.

CONCLUSION: SBS-PA can be implemented in classroom settings; however, further research is needed to examine its impact
on preschoolers PA levels.
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Decreased physical activity (PA) levels and
increased sedentary lifestyle in children as young

as preschool or early childhood education-age (defined
as 2.9-5 years) has become a major public health issue
in the United States. Despite the health benefits asso-
ciated with PA, most preschool children do not meet
the recommended daily amount of PA (15 minutes
per hour of childcare attendance).1,2 Thirty-seven per-
centage of preschool-age children spend the majority
of their day (7:30 AM-4:30 PM) in either a center-based
(preschool) or nonrelative family-based program,3

which makes preschools a potential important venue
for intervening on PA behavior in children. Previous
interventions designed to increase PA in preschool-
age children have primarily focused on changing the
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outdoor play environment;4,5 few studies have focused
directly on changing children’s or teacher’s PA behav-
iors. Given the importance of PA on health across
the lifespan, understanding strategies for intervening
and teaching PA-related behaviors at early ages is
important.

A 2010 policy set by the Massachusetts State
Department of Early Education and Care (policy num-
ber 606 CMR 7.04[7][a]8) states that all preschools
are required to provide 60 minutes of daily gross-
motor playtime, which is typically manifested as
one 30-minute session in the morning and one
in the afternoon. There are currently no require-
ments regarding the intensity level of activity in
which preschoolers should engage in during playtime.
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Preschooler’s play patterns tend to be intermit-
tent, occurring in short bouts with limited amounts
of sustained (>10 minutes) moderate-to-vigorous PA
(MVPA). There is a body of evidence suggesting that
long duration (≥30 minutes per session) PA interven-
tions may not be effective for young children because
young children tend to accumulate the majority of
their high-intensity PA within the first 10 minutes
of playtime.6-8 For example, McKenzie et al demon-
strated that, within a 30-minute recess period, ele-
mentary and preschool school-age children tend to
accumulate the majority of their MVPA during the
first 10 minutes of play, with the remaining 20-minute
block spent in sedentary to light intensity activities.6

The longer children participate in a given game or
activity, the less activity they accumulate during the
entire period of the activity.6 Similarly, Pate et al
observed that preschoolers PA levels decreased dur-
ing the first 10 minutes of outdoor playtime and
the sharpest reduction occurred during the first
3 minutes.7 A review of the literature indicates that
the duration of most PA interventions in preschool-
ers ranges between 30 and 45 minutes per session per
day.4 However, most studies do not take into account
the intermittent nature of preschoolers play patterns.9

Short bouts of PA in classroom settings
(≤10 minutes in duration per session) have been
shown to be a successful strategy for improving chil-
dren’s PA, body weight, and academic performance
in elementary school-age children;10-17 however, no
similar studies have been conducted in preschool-age
children. The closest existing research shows that in
preschoolers, shorter recess periods are related to more
activity and could potentially increase preschoolers’
PA levels.10,11,18 Given that PA recommendations
for young children include both indoor and outdoor
PA, strategies to increase PA in both settings are
needed. The purpose of this study was to examine
the effects of short bouts of structured PA (SBS-PA)
implemented in the classroom setting for the first part
of designated gross-motor playtime on preschool-day
PA and sedentary time in preschoolers.

METHODS

The Short bouTs of Exercise for Preschoolers study
was a 6-month cluster-randomized study. The study
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was implemented from November 2011 to May
2012. The study design, methods and participant
characteristics have been previously described in
detail elsewhere.19 Briefly, 10 preschool centers in
Springfield, MA were randomized to receive the short
bouts of structured PA (SBS-PA, N = 5) intervention
or continue to follow their usual preschool center
gross-motor playtime activities (unstructured PA
[UPA], N = 5). Preschool centers were stratified by
school size. For randomization/stratification purposes
we assessed each center’s existing PA policies using
a modified version of the Environment and Policy
Assessment and Observation Audit Tool.20 All the
preschools involved in the study had similar PA
policies and environments. All preschool classrooms
within each center were included in the study
(SBS-PA, N = 16 classrooms; UPA, N = 20 classrooms).

Participants
Although all children within a preschool were

exposed to the assigned study condition (SBS-PA or
UPA), children within each preschool were individu-
ally recruited to participate in study-related PA assess-
ments. Detailed description of recruitment strategies
are presented elsewhere.19 Children were not eligible
to participate in PA assessments if they had a condition
limiting their participation in MVPA or if their par-
ent/guardian was unable to read, understand, or com-
plete the informed consent. Parents provided informed
consent to have their children assessed for the study.

Procedure
Both interventions in the current study were

designed to be in line with the state mandate and
provided an opportunity for 60 minutes/day of PA in
participating centers. The SBS-PA intervention was
adapted from the Instant Recess® program originally
designed for adults.21,22 Specifically, 10-minute age
appropriate PA routines, that were designed to elicit
MVPA in participants by engaging major muscle
groups in the upper and lower body, were developed
for the SBS-PA intervention. The routines, which
were available on DVD, were set to music and
designed to be led by teachers (who were watching
the video); preschoolers followed the teachers rather
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than watching the video. For the current study,
SBS-PA teachers were instructed to implement the
PA routines during the first 10 minutes of their usual
30-minute gross-motor playtime in their classroom.
For the remaining 20 minutes, preschoolers engaged in
unstructured gross-motor playtime outside (if weather
permitting). Sixteen 10-minute PA routines were
rotated weekly throughout the 6-month study.

The UPA intervention consisted of traditional
long bouts (30 minutes) of unstructured gross-motor
playtime. Children were allowed to choose from
a variety of activities like running and jumping,
bouncing, catching, and playing on structures or
obstacle courses. SBS-PA and UPA interventions were
implemented during both the morning and afternoon
gross-motor play times, 5 days/week for 6 months.
Gross-motor play times for both groups were usually
implemented outdoors, weather permitting. Research
staff facilitated teacher trainings at the beginning of the
study, and refresher-training sessions were provided
during the study to ensure standardization of both
intervention protocols.

Measurements
Total preschool-day PA was assessed at baseline,

3-months and 6-months post-initiation of the inter-
vention with the Actigraph GT1M accelerometer.
The GT1M is a lightweight monitor, measuring
1.5” × 1.44” × 0.70” and weighing 27 g, that assesses
accelerations of the body in 15-second epochs and can
provide an assessment of the amount of time spent
in sedentary, light, moderate, or vigorous-intensity
PA. For this study, the accelerometer was attached
to an adjustable elastic belt and worn around par-
ticipant’s waist at the center of their lower back to
be unobtrusive.19 Children wore the accelerometer
during the preschool-day (Monday to Friday) during
each assessment time point. Accelerometers were
placed on children upon their arrival at their preschool
and removed before departing for home. For the
study population, the preschool-day was defined as
7:00 AM-4:30 PM. Participants were required to have a
minimum of 7 hours/day of wear time on a minimum
of 3 days to be included in analyses at each time point.
The 7-hour minimum accounted for the typical 9 hours
and 30 minutes that preschool children spent at the
center, including ∼2 hours for lunch and nap time.
Accelerometer data were reduced into average counts
per minute, and the percent of time spent in various
PA intensity thresholds (sedentary, light, MVPA) using
the Sirard et al preschool-age specific cut-points.23

A modified version of the Observational System
for Recording Physical Activity in Children-Preschool
Version (OSRAC-P) was also used to collect informa-
tion about preschoolers’ PA level, specifically during
the intervention time.24,25 Direct observation of gross-
motor playtime PA was conducted on 1 day (in the

morning and afternoon) during each assessment time
point. Within each preschool, 2 randomly selected
classrooms were observed. Within each classroom, 6
randomly selected children were observed. Each child
was observed at 15-second intervals followed by a 15-
second recording period for a total of 5 minutes. During
the observation time, children’s activity was coded as
stationary, stationary with movement of the limbs,
slow-easy, moderate and fast. Data were recorded
using handheld computing devices, which controlled
the timing of observers’ data entry. All observers
underwent training and were required to demon-
strate high interobserver reliability (defined at >80%;
intraclass correlation coefficient = 0.87 for the current
study) prior to assessing PA using OSRAC-P. For anal-
ysis, OSRAC-P data were reduced to percent intervals
spent in sedentary (stationary and stationary with
limbs), light (slow-easy), and moderate-to-vigorous
(moderate and fast) PA.

Anthropometric measures were assessed at baseline
and 6-months after the initiation of the interven-
tion. Standing height to the nearest millimeter
(stadiometer) and body weight to the nearest 0.1 kg
(digital scale) were assessed by trained data collectors;
measurements were obtained in duplicate, averaged
for analyses, and used to calculate body mass index
(BMI; kg/m2) and BMI percentile.

Study process evaluation and fidelity were assessed
twice per week for 6 months during gross-motor
playtime (once during morning and once during
afternoon) at each center to ensure proper protocol
implementation. Research staff members used a
standardized structured questionnaire to assess the
following: intervention implemented as designed,
duration of the gross-motor playtime (dosage of
the intervention), location of gross-motor playtime,
percentage of children in the classroom participating
in intervention, perceived children enjoyment level
(participant responsiveness), and time allowed for
structured and unstructured free playtime. During
the course of the study, teachers in both the SBS-PA
and UPA groups were asked to report the start and
stop times for the daily interventions. In addition,
SBS-PA classroom were asked to report, which
DVDs were implemented. At the completion of the
study, classroom teachers and center directors were
interviewed using an open-ended questionnaire to
assess their perception of the intervention and the
effects they observed on children’s behavior.

Data Analysis
Descriptive statistics determining the frequency

and/or distribution of variables were assessed. General-
ized linear mixed models allowing for incomplete data
were used to test for the interactive effect of time and
intervention with a random intercept, and individual
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student nested in school. An unstructured covariance
was assumed for all models. Subset analyses (general-
ized linear mixed model) were also run (1) using only
complete data (preschoolers with observations at all
time points) and (2) with intervention classrooms that
conducted the intervention with fidelity. The magni-
tude of the intervention effect was determined using
Cohen’s d effect size estimates. All analyses were con-
ducted in SAS Version 9.2 statistical software.

RESULTS

A total of 680 preschoolers were eligible to partic-
ipate in the assessment portion of the study across all
10 preschools. Of those, 331 preschoolers responded
to the study advertisement and were eligible for assess-
ment of the outcome variables (49% response rate). Of
the eligible preschoolers, baseline data collection was
completed in 291 participants (88% of initial respon-
dents; SBS-PA, N = 141; UPA, N = 150). In the SBS-PA
group, 3-month and 6-month accelerometer data were
not available in 23 and 21 participants, respectively,
due to either malfunctioned accelerometers (3-month,
N = 15; 6-month, N = 18) or termination (unable to
pay preschool fees)/change of preschool (3-month,
N = 8; 6-month, N = 3). In the UPA group, 3-month
and 6-month accelerometer data were not available
in 20 and 32 participants, respectively, due to either
malfunctioned accelerometers (3-month, N = 11;
6-month, N = 20) or termination/change of preschool
school (3-month, N = 9; 6-month, N = 12). For anal-
ysis, final samples size of 248 (SBS-PA, N = 118; UPA,
N = 130) and 238 (SBS-PA, N = 120; UPA, N = 118)
were used for 3-month and 6-month, respectively.

Participants’ baseline characteristics have been pre-
viously described in detail elsewhere.26 Participants
were 4.1 ± 0.8 years of age, on average. Participants
were evenly split between boys and girls. A significant
proportion of the participants were racial/ethnic
minorities (41% Hispanics and 25% African
Americans). On average, participants were within the
healthy range of BMI percentile (<85th percentile for
age and sex).27 There were no differences by random-
ization assignment for any baseline characteristics.

Impact of Intervention on Physical Activity
PA variables specifically during the SBS-PA inter-

vention time were assessed using the OSRAC-P.
During the 30-minute observation times, no signif-
icant group by visit interaction (observed difference
between the 2 groups depends on the visit con-
sidered) were observed for percent intervals spent
in sedentary behavior (F (2, 278) = 0.35, p = .70,
d = 0.08), light (F (2, 278) = 2.79, p = .06, d = .22),
or MVPA (F (2, 278) = 1.14, p = .32, d = .14). How-
ever, significant group main effects were observed

for light-intensity (p < .001) and MVPA (p < .001)
intervals. Compared to baseline, intervals (15-second
observation intervals) spent in light-intensity activity
during the intervention time significantly increased
in the SBS-PA group (baseline = 32.1 ± 21.3, 3-
month = 34.3 ± 24.7, 6-month = 44.3 ± 29.8) but did
not change in the UPA group (baseline = 49.6 ± 23.7,
3-month = 54.0 ± 23.0, 6-month = 47.6 ± 28.3). In
the SBS-PA group, percent of intervals spent
in MVPA during the intervention time increased
from baseline to 3 months then decreased at 6
months to baseline values (baseline = 38.6 ± 30.6, 3-
month = 43.8 ± 33.3, 6-month = 33.0 ± 28.2). In the
UPA group, percent of intervals in MVPA during
the intervention time decreased between baseline
and 3 months but then increased back to base-
line values at 6 months (baseline = 27.9 ± 27.6, 3-
month = 25.4 ± 23.1, 6-month = 27.7 ± 27.2).

With respect to the impact of the intervention
on preschool-day PA (Table 1), a significant group
by visit interaction was observed for percent time
spent in total preschool-day MVPA (F (2, 254) = 3.54,
p = .03, d = .24). Percent of preschool-day time spent
in MVPA decreased in both the SBS-PA and UPA
groups at 3 months and at 6 months. However, the
observed reduction was only significant in the SBS-
PA group at the 3-month time point. The observed
reduction was greater in the SBS-PA compared to the
UPA group. No significant group by visit interaction
was observed for percent time spent in sedentary (F
(2, 261) = 2.69, p = .07, d = 0.21) or light PA (F (2,
283) = 1.33, p = .26, d = .15). Subset analyses were
also run using data for preschoolers with observations
at all time points and with SBS-PA classrooms that
conducted the intervention with fidelity. Although not
statistically significant, we observed improvements in
light PA and MVPA in the classrooms where teachers
conducted the intervention with fidelity.

Study Process Evaluation and Fidelity
Study fidelity data indicated that classroom teachers

only partially implemented the study intervention as
designed. During the course of the intervention, SBS-
PA teachers used all 16 DVDs (morning DVDs, N = 8;
afternoon DVDs, N = 8). Each video was viewed for
a total of 3 weeks (maximum of 15 days) during
the course of the study. The number of days that
each DVD was viewed ranged from 10 to 15 days
across the 6-month intervention. Differences in the
average viewing days were due to preschools closing
due to holidays/weather, classroom special events, or
lack of time. Based on the study process evaluation
(conducted 2 days per week for 6 months); a significant
number of SBS-PA teachers implemented the DVDs
during the first 10 minutes of gross-motor playtime
(86.5%); however, of these only 67.2% of classroom
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Table 1. Impact of Intervention on Accelerometer-Assessed Physical Activity During the Preschool Day

During Preschool-Day PA Within Group Changes (p-value)

Baseline 3 months 6 months BL-3mo 3mo-6mo BL-6mo

Sedentary (% time spent)
SBS-PA 73.2± 6.9 75.2± 7.3 76.4± 7.2 .13 .62 .05
UPA 76.0± 5.9 76.4± 5.9 77.2± 6.1 .96 .30 .27
p-value* .23 .93 .17
Light (% time spent)
SBS-PA 20.0± 4.6 19.2± 5.0 18.2± 4.8 .74 .23 .11
UPA 18.5± 4.1 18.0± 4.4 17.5± 4.0 .82 .52 .65
p-value* .27 .39 .45
MVPA (% time spent)
SBS-PA 6.9± 3.3 5.5± 3.2 5.2± 3.3 .008 .37 .11
UPA 6.3± 3.5 5.8± 3.1 5.7± 3.1 .76 .21 .11
p-value* .39 .13 .08

SBS-PA, short bouts of structured physical activity; UPA, unstructured physical activity; BL, baseline; 3mo, 3 month; 6mo, 6 month. Average accelerometer wear time for
baseline, 3-month, and 6-month were 411.6 ± 83.6, 416.0 ± 125.5, and 417.1 ± 122.1, respectively. The bold value indicates p value.
*p-value for difference between SBS-PA and UPA at each time point.

teachers led the PA (with preschoolers following them)
as instructed. The other teachers showed the DVD and
asked preschoolers to follow the DVD.

A large percentage of the preschoolers participated
in the SBS-PA intervention when DVDs were shown.
Based on interviews with classroom teachers, it
appears that the preschoolers enjoyed participating
in the DVDs. For example, 1 teacher stated, ‘‘whenever
I would put in the DVD they would jump up with joy.’’
Another teacher said ‘‘on days that I was crunched for
time, they would remind me that I had not done the DVD
and ask when we were going to do it.’’ Thus, the SBS-PA
was deemed ‘‘acceptable’’ by the research team based
on teacher comments.

Only 52.0% of the SBS-PA teachers implemented
the 20-minute gross-motor free playtime portion of the
intervention. When free playtime was implemented
(either outdoor or indoor) it typically lasted for
<20 minutes. Reasons for shorted playtime included
lack of time, belief that DVD provided adequate
amount of PA for the children, and inconvenience.
A significant number of teachers in the SBS-PA
classroom indicated that implementing the SBS-
PA intervention and the free playtime took ‘‘too
long.’’ Only 56.6% of SBS-PA and 75.2% of UPA
playtimes lasted for 30 minutes indicating that children
in UPA schools, on average, were offered more
daily playtime and, thus, had more opportunities
for UPA.

DISCUSSION

In the past several years, the short bout activity
break paradigm has been used to improve the PA
level of adults and children.21 However, to date, it
has not been evaluated in a large diverse group of
preschool-age children. To the best of our knowledge
this is the first study to examine the effectiveness of

the Instant Recess® short bout activity paradigm on
the PA levels of preschoolers. In this study, the SBS-
PA intervention led to improvements (OSCAR-P data)
in light PA (baseline through 6 months) and MVPA
(baseline through 3 months) during intervention time
in the intervention group and no differences during
intervention time in the control group. However, total
preschool-day PA (accelerometer) did not significantly
change as a result of the study. Overall, we observed
a small effect size for the effect of the intervention on
all PA variables of interest.

There are multiple possible explanations for the
observed difference between OSRAC-P and the
accelerometer data. First, the SBS-PA intervention
DVDs included several upper body movements that
accelerometers are not able to capture. Second, the
accelerometer data reflect total preschool-day PA,
while OSCAR-P data only reflect the intervention
time PA. Given that teachers did not fully implement
the intervention (see following text regarding process
evaluation), it is possible that any existing intervention
effects were not strong enough to overcome lack of
implementation. Third, the existing framework of the
preschool environment does not necessarily support
PA while indoors.7,28 Children are conditioned to
remain calm indoors and often scolded for engaging in
too much activity or being too loud. In this study,
several of the preschool centers had policies that
encourage the children to play quietly while indoors.
It is possible that overcoming the culture of lack of
PA inside the preschool was difficult. Teachers may
have needed more time to implement the culture
change needed for children to understand that it was
acceptable behavior to jump around while in the
classroom. Finally, the 6-month accelerometer data
collection occurred during the end of the preschool
year. During this time of year, teachers spent a lot
of time working with preschoolers on end-of-the-year
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celebrations activities and therefore did not follow
their typical preschool-day schedule.

The lack of change in overall preschool-day PA
variables led us to examine the study process evalua-
tion, including study fidelity (adherence, compliance);
dosage (how much of the intervention was delivered);
quality (the extent to which the main elements of the
intervention were delivered); participant responsive-
ness to the intervention; monitoring of the control
group, and adaptation (intervention modification).29

The study’s process evaluation data have been previ-
ously described in detail elsewhere.30 Briefly, there
were significant differences in the delivery of the
2 components of the interventions. SBS-PA teach-
ers were more likely to implement the intervention
DVDs compared to the 20-minute gross-motor play-
time. Compared to the UPA teachers, fewer SBS-PA
teachers implemented the entire intervention for the
desired 30-minute duration.

The SBS-PA intervention DVDs were designed to
be led by teachers (who were watching the video
and performing the activities) and the preschoolers
followed the teachers rather than watching the video.
Based on this design, a teacher’s self-motivation
(ie, being fully engaged in the video, performing
the movements at moderate intensity) could have
impacted the teacher’s performance and therefore the
children’s engagement in the TFIR DVD. Researchers
have reported a direct correlation between that
teachers’ motivation and the amount of time they
spent doing activity breaks in their classroom.31

Not having a teacher lead the DVD, as reported
by approximately one-third of teachers, could have
impacted preschooler PA levels if they were not
actually doing the movements as demonstrated on
the DVD.

Time constraints have been reported as major
barriers in implementing PA within the school-
day.32 In the current study, a significant number
of SBS-PA teachers indicated that implementing the
DVDs, the 20-minute free playtime, and completing
the intervention logs required too much time.
Although, SBS-PA teachers had a high success rate
for implementing the DVDs, the additional 20 minutes
of free playtime presented an issue for the teachers.
The majority of the teachers listed time limitations
as the number 1 impeding factor. In addition, the
research team’s intent was that children would move
immediately from DVDs to gross-motor playtime and
additional classroom activities (circle time prior to gross
motor or outdoor playtime; assisting children with
putting on outdoor clothing) were not factored into the
time required for implementation. Future evaluation
of the impact of structured PA on overall daily PA
in preschoolers should more carefully integrate the
program into ongoing classroom activities and should
minimize disruption as much as possible.

One other potential explanation for the lack of
change in overall daily PA might be related to
perceptions of the benefits of the SBS-PA intervention
among teachers. Data in adults suggest that individuals
who participate in structured PA tend to have
lower overall daily PA, possibly because they are
compensating for the energy expended during exercise
or feel that exercise is sufficient for health, and
additional daily PA is not needed.33 If teachers in the
SBS-PA intervention group perceived the structured
PA to be sufficient for meeting PA needs, they may
have been less likely to perceive that preschoolers
required additional UPA. Thus, even if PA levels
increased as a result of participation in the SBS-
PA intervention, any potential positive impact could
have been negated because SBS-PA preschoolers were
offered less opportunity to engage in PA overall. It
is also possible that overall daily PA did not change
because children who participated in structured PA
were less likely to engage in PA that was not part of
the ongoing activities.

A significant portion of the SBS-PA classroom
teachers indicated that they used the DVD at other
times of the day (aside from the intervention sessions).
Based on the comments from the teachers it is possible
that this type of intervention may work better if
intervention DVDs are not part of scheduled playtime
or gross-motor time but as an additional tool for
classroom teachers to use. This flexibility could enable
teachers to utilize the intervention when they see fit
instead of only tying the intervention to gross-motor
free play. Future studies should explore providing
short activity breaks throughout the day aside from
the gross-motor playtime. In addition, future studies
should allow teachers the flexibility to decide at what
time during the day they should implement the activity
breaks. It is possible that teachers may be more willing
to incorporate active breaks into the preschool day if
they are a part of the discussion on how to integrate it
into their schedules.

The findings from this study are similar to what
others have reported. In 2011, Barr-Anderson et al21

published a review examining the effectiveness of
PA breaks in different settings, one of which was
conducted in preschools with a PA intervention that
was <20 minutes in duration; studies did not lead to
significant changes in total daily MVPA. In one of the
few short bout PA studies in preschool-age children,
Trost et al10 examined the impact of an 8-week pro-
gram implemented in the classroom setting. PA lesson
plans were integrated into all aspects of the preschool
curriculum, including math, science, language arts,
and nutrition education. The intervention improved
preschoolers’ MVPA in the classroom setting but not
in total preschool day PA. Williams et al11 examined
the impact of daily short bouts of PA (10-15 minutes
per session for 10 weeks) in preschool-age children
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and reported significant improvements in teacher-
reported time spent in structured PA. Taken together,
these findings indicate that the typical preschool
environment is set up to constrain PA, and more
attention may need to be given to supporting the
necessary organizational and environmental changes
in order to optimize implementation.

Strengths and Limitations
This study had some limitations. For example, the

difference in the dosage of PA duration between the
SBS-PA and the UPA group could be driving the
observed effects in PA outcomes. Second, PA was
only assessed during the preschool day; therefore, we
were not able to assess the impact of the intervention
on total daily PA. Third, study process evaluation
was only assessed twice per week for 6 months;
therefore, we are not able to determine the total
number of intervention days that were implemented
as designed. Finally, teachers did not complete the start
and stop time intervention log, which impacted our
ability to analyze the intervention time accelerometer
data. Even with these limitations, this study had some
strength such as the use of accelerometer and direct
observation to assess the children’s PA level and the
ease of implementation of DVDs in preschool centers
with limited space and resources.

Conclusions
To date, PA policies in preschools have focused

on changing the outdoor playtime environment and
little (if any) attention has been given to changing the
delivery of PA in the classroom setting. Short bout
activity breaks could be utilized as a potential means
of altering the classroom PA environment. However,
since the current intervention was not delivered as
designed, it is difficult to determine if the current
short bout PA intervention was effective in altering
preschool-age children PA levels. Future studies
utilizing short bouts of activity to improve preschool-
age children’s PA levels should more carefully integrate
the PA program into ongoing classroom activities,
with input from classroom teachers, to improve
intervention adherence.

IMPLICATIONS FOR SCHOOL HEALTH

Most early childcare regulatory policies mandate
that preschool-age children should be provided at
least 60 minutes/day of gross-motor playtime. Due
to the preschool schedule, most preschools divide
the 60-minute block into two 30-minute time blocks
(1 in the morning and 1 in the afternoon) of free
playtime. However, due to the intermittent nature of
preschoolers play pattern, these 30-minute time blocks
may not be an effective means of increasing PA. It is

important to work with teachers to identify strategies
that are more feasible for maximizing classroom PA
while minimizing any undue burden on teachers.

Human Subjects Approval Statement
This study was approved by the University of

Massachusetts, Amherst Institutional Review Board.
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