Hindawi

BioMed Research International

Volume 2018, Article ID 9710714, 6 pages
https://doi.org/10.1155/2018/9710714

Research Article

Physical Activity and Health-Related Fitness of Adolescents
within the Juvenile Justice System

Timothy A. Brusseau ! Ryan D. Burns ,! and James C. Hannon

! Department of Health, Kinesiology, and Recreation, University of Utah, Salt Lake City, UT, USA
2College of Education, Health, and Human Services, Kent State University, Kent, OH, USA

Correspondence should be addressed to Timothy A. Brusseau; tim.brusseau@utah.edu

Received 28 December 2017; Revised 13 April 2018; Accepted 29 June 2018; Published 15 July 2018

Academic Editor: Yang Bai

Copyright © 2018 Timothy A. Brusseau et al. This is an open access article distributed under the Creative Commons Attribution
License, which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly
cited.

Background. The purpose of this study was to examine the physical activity patterns and health-related fitness levels of adolescents
within the Juvenile Justice System. Methods. Participants included 68 adolescents (Mean age = 17.1 + 1.0 years) in two secure Juvenile
Justice correctional facilities in the Western USA. Moderate-to-vigorous physical activity (MVPA) was monitored for one week
using the ActiGraph GT9X accelerometer. Health-related fitness was measured using the FITNESSGRAM test battery. Results.
Adolescents averaged 43.3+21.6 minutes of MVPA per weekday compared to 42.7+275 per weekend day. During school hours,
adolescents accumulated 17.1+9.0 minutes of MVPA compared to 5.9+3.4 minutes before school and 21.0+13.6 minutes after school.
Adolescents averaged 18.9+11.0 push-ups, 44.5+26.4 curl-ups, 34.7+24.8 PACER laps, and 22.1%+10.0% body fat. Conclusions.
Adolescents within the Juvenile Justice System are falling short of the recommended 60 minutes of MVPA per day and 30 minutes
of MVPA during school and also need to improve their health-related fitness, especially cardiorespiratory endurance.

1. Introduction

The benefits of physical activity are vital to the physical, psy-
chosocial, and cognitive health of adolescents [1, 2]. A popu-
lation that may benefit from increases in physical activity and
health-related fitness is adolescents within the Juvenile Justice
System. In the USA, Juvenile Courts handle an estimated 1.7
million cases each year with more than 110,000 incarcerated
in Juvenile Facilities [3, 4]. It is anticipated that more than
70,000 juvenile offenders are in residential placements for
adolescents [5], as there are nearly 600 detention facilities in
the USA [6, 7]. Juvenile Justice facilities house adolescents
with criminal or rehabilitation needs and adolescents can be
committed to a facility for a matter of days to more than a year
[8]. Given the relatively high prevalence of adolescents within
Juvenile Justice facilities in the USA and high length of stay
variability, the physical condition of these youth is a public
health concern [9, 10]. Implementing interventions within
Juvenile Justice System may be an effective way to attenu-
ate health risk via physical activity behavior modification.
Indeed, the benefits of daily physical activity participation are

numerous as past studies have found relationships between
physical activity and physical, psychological, social, and
cognitive health indicators in adolescents [11-16].

In addition to the behavior of physical activity, spe-
cific components of health-related fitness are important to
improve health and wellbeing in youth. Health-related fitness
consists of five domains including body composition, car-
diorespiratory endurance (aerobic fitness), muscular strength
and endurance, and flexibility; however, body composition
and cardiorespiratory endurance are the two domains that
tend to have the strongest relationships with health outcomes
in the pediatric population [17]. Because of the established
relationships between body composition, cardiorespiratory
endurance, and various health markers, improving these
components health-related fitness has become a priority to
improve wellbeing and attenuate risk of developing chronic
disease [18, 19].

The United States Department of Health and Human
Services [20] and the World Health Organization [21] both
recommend 60 minutes of moderate-to-vigorous physical
activity (MVPA) daily for adolescents (10-19 years old).
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Achieving 60 minutes of MVPA has shown to be related
to the amount of physical activity associated with positive
health indicators [11]. Despite the known benefits of MVPA,
previous research indicates that adolescents are falling short
of both of these recommendations [22-24], which sub-
sequently affects body composition and cardiorespiratory
endurance. Furthermore, physical activity and specific com-
ponents of health-related fitness tend to decline with age
(25, 26].

In adult prisoners, there tends to be higher preva-
lence of unfavorable body composition and cardiorespiratory
endurance levels, correlating with length of stay [27, 28]. This
suggests that prisoners who have longer sentences tend to
have poorer fitness levels compared to prisoners with shorter
sentences [27, 28]. Fortunately, physical activity program-
ming has been found to improve psychological wellbeing in
male prisoners [29] in addition to improving cardiorespira-
tory endurance and muscular strength and endurance [30].
In youth, much research in pediatric behavior change, specif-
ically pediatric physical activity programming, has focused
on the school environment. However, to our knowledge,
little is known regarding the physical activity behavior and
the health-related fitness components of body composi-
tion, cardiorespiratory endurance, and muscular strength
and endurance in incarcerated adolescents within the US
Juvenile Justice System. Knowing this information can help
devise effective programming. Therefore, the purpose of
the study was to explore the physical activity and specific
components health-related fitness of adolescents from two
secure Juvenile Justice facilities from the state of Utah in the
USA.

2. Method

2.1. Participants. Participants included 68 adolescents (Mean
age = 171 + 1.0 years; 60 males, 8 females) incarcerated
in two secure Juvenile Justice correctional facilities in the
Southwest US Adolescents who were 48% ethnic minority
(33% Hispanic, 7% African American, 4% Pacific Islander, 4%
American Indian) from one metropolitan area. Adolescents
were incarcerated in secure facilities for sentences ranging
from 9 months to 2 or more years. A typical weekday had
adolescents spending their mornings in their individual or
small group units followed by a traditional school schedule
before returning to their individual housing units. Gym-
nasium and field space were available for physical activity
although physical activity was not required. Some adolescents
if they needed the school credit did have access to physical
education (<30%). All procedures were approved by both
the University Institutional Review Board and the State
Health Research Board. Parents provided written consent and
youth provided written assent. Participation was voluntary
and the youth could decide to stop participating at any
time.

2.2. Instruments

2.2.1. Physical Activity. Physical activity was monitored for
one week using the ActiGraph (Pensacola, FL) GT9X Link
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accelerometer. Accelerometer data were recorded in 5-second
epochs at 100 Hertz and then processed using Evenson et
al. [31] MVPA cut points which have a strong criterion-
referenced energy expenditure agreement with indirect
calorimetry [32].

2.2.2. Health-Related Fitness. Health-related fitness was
assessed using the FITNESSGRAM test battery including
push-ups and curl-ups for muscular strength and endurance,
the Progressive Aerobic Cardiovascular Endurance Run
(PACER) for cardiorespiratory endurance, and two-site skin
fold for body composition.

The PACER was administered during an agreed upon
time outside of school classes. The PACER was conducted
per recommendations [33] across a 20-m distance within an
allotted time frame. The final score was recorded in laps.

FITNESSGRAM’s push-up test was administered using
an audio compact disk providing a cadence of 20 push-ups
per minute. The PACER was run by small groups (e.g. 6-
12) of students at one time. The 90° push-up is a reliable
measure of upper body strength and endurance in children
[28]. Push-up scores were recorded as the total number of
correctly performed repetitions.

FITNESSGRAM’s Dynamic Curl-Up is a test for abdom-
inal muscular endurance. The Dynamic Curl-Up consisted of
having the adolescents curl up and down sliding their fingers
across a distance of 4.5 inches at a specific cadence provided
by a recorded compact disk. Curl-up scores were recorded as
total number of correctly performed repetitions [34]. Push-
up and curl-up testing were completed in small groups.

Body composition was determined using two-site skin-
fold assessment with a Lange Skinfold Caliper (Seko, USA).
All youth were measured at the right tricep and right
medial calf using recommended procedures [34]. The trained
Principal Investigator administered the skinfold assessment.
Skinfolds were taken in duplicate and averaged across two
trials. If two measurements were off by more than 2mm,
a third measurement was taken at the respective site. The
Slaughter et al. [34] formula was used to estimate body fat
percentage. Body composition testing was done individually
in a semiprivate area.

2.3. Procedures. Accelerometers were distributed each morn-
ing by facility staff and youth wore them on their right
hip above the iliac crest all day (approximately 6am-10pm).
Facility attire included sweat pants which some students
suggested made using the accelerometer clip challenging due
flimsy nature of the waist band which led to the monitors
occasionally falling off; however, wear time did not show
this to be an issue getting complete data. Total MVPA was
calculated for both weekday and weekend days as well as
during school hours using the Actilife segment feature. Data
were downloaded using Actilife Software. Wear time was
classified using the Choi et al. [35] algorithm. To adjust for
wear time, percent of time spent in sedentary, light physical
activity, and MVPA was also reported. A valid day had at least
10 hours of data. To be included in the study participants had
to have at least 3 weekdays and one weekend day of valid
data.
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TABLE 1: Participant characteristics, school segment sedentary times, and school segment physical activity data for the total sample.

Mean or Percent Standard Deviation

Participant

Age (years) 171 1.0
Characteristics g
White 52%
Hispanic 33%
African American 7%
Pacific Islander 4%
American Indian 4%
Before School Sedentary time 87.3% 6.3%
Behavioral Data
Light Physical Activity 9.4% 5.0%
Moderate-to-Vigorous 33% L7%
Physical Activity
During School Sedentary time 88.2% 5.4%
Behavioral Data
Light Physical Activity 8.8% 5.5%
Moderate-to-Vigorous 3.0% 2.8%
Physical Activity
After School Sedentary time 87.1% 8.9%
Behavioral Data
Light Physical Activity 9.2% 6.2%
Moderate-to-Vigorous 37% 2.9%

Physical Activity

Mean Minutes of MVPA

Weekdays

Weekend Days

FIGURE 1: Minutes of MVPA on weekdays and weekend days.

2.4. Statistical Analysis. Descriptive statistics were calculated
for time in MVPA on weekdays and the weekend. Means
and standard deviations were calculated for PACER, curl-up,
push-up, and two-site skinfold. Percentage of youth in the
Healthy Fitness Zone (HFZ) for each component was also
calculated.

3. Results

Table 1 presents the participant characteristics as well as
percent sedentary times, light physical activity, and MVPA
for the period before, during, and after school hours. Figure 1
shows youth MVPA on weekdays and weekends. Adolescents

averaged 43.3+21.6 minutes of MVPA per weekday compared
to 42.7427.5 per weekend day. For absolute minutes per day
of MVPA, during school hours, adolescents accumulated
17149.0 minutes of MVPA compared to 5.9+3.4 minutes
before school hours and 21.0+13.6 minutes after school
hours. Figure 2 shows the percentage of youth in the HFZ
for each component of the FITNESSGRAM. Adolescents
averaged 18.9+11.0 repetitions for push-ups (49% Healthy
Fitness Zone; HFZ), 44.5+26.4 repetitions for curl-ups (64%
HFZ), 34.7+24.8 PACER laps (32% HFZ), and 22.1%+10.0%
percent body fat (54% HFZ).

4. Discussion

The purpose of the study was to explore the physical activity
and several components of health-related fitness of adoles-
cents in two secure Juvenile Justice facilities. Adolescents
within the Juvenile Justice System are falling short of the
recommended 60 minutes of MVPA per day and 30 minutes
of MVPA during school hours and are also in need of improv-
ing their health-related fitness, especially cardiorespiratory
endurance, where only 1in 3 youth was in the HFZ.
Adolescents in custody accumulate slightly less daily
physical activity (MVPA) when compared to adolescents
who are not in custody [17, 36-40]. We had anticipated
juvenile defenders being more active because of the reg-
imented schedules and available facilities to be physically
active. The largest deficit appears to be in the amount during
school hours where adolescents in the current study are
accumulating just over half the recommended levels. The



Percent in Healthy Fitness Zone

Muscular Strength Muscular Endurance Aerobic Fitness Body Fat%

FIGURE 2: Percent of adolescents in the Healthy Fitness Zone for
FITNESSGRAM test battery. Note. For muscular strength, Healthy
Fitness Zone is > 18 push-up repetitions for males and > 7 push-
up repetitions for females; for muscular endurance, Healthy Fitness
Zone is > 24 curl-up repetitions for males and > 18 curl-up
repetitions for females; for aerobic capacity, Healthy Fitness Zone
is > 44.3 mL/kg/min for males and > 38.8 mL/kg/min for females;
for % body fat, Healthy Fitness Zone is < 22.3% in males and < 31.3%
in females.

one area where this population appear to be accumulating
more physical activity than other groups is on the weekend
where adolescents maintained their physical activity. Previ-
ous studies have identified a significant decrease in physical
activity on weekends [37, 38]. Even without typical school
time physical activity opportunities on weekends in these
facilities, adolescents did have opportunities to participate
in some recreational activities including basketball, football,
and softball, which we hypothesized would contribute to
higher weekly physical activity.

Clearly, interventions are needed in this population
targeting PA and fitness. Beets and colleagues [41] sug-
gest that physical activity can be increased by expanding,
extending, and enhancing opportunities to be active. Correc-
tional/detention facilities should require physical education
(PE) as PE often contributes 25% of a student’s daily physical
activity [37] and 20% of their physical activity accumulated at
school [42]. This alone has the potential to help adolescents
meet daily recommendations. Keys to physical education
implementation in this population might include providing
choice and individualizing instruction as well as using cur-
ricular approaches such as the health club model or teaching
personal and social responsibility [43]. Classroom physical
activity interventions have also had some success in increas-
ing both physical activity [44] and behavior [45]. Providing
activity breaks or active academics might help increase phys-
ical activity but also the behavior and focus of these adoles-
cents in their classrooms. Morning physical activity programs
[46] may improve both health and behavior. This could be
as simple as a walking club [46]. Adolescents have downtime
in the morning around breakfast, so it seems that morning
activities could be easily implemented. After school [47] and
intramural [48] programming could also be beneficial. On
weekends in these facilities, both pick-up and intramural
games like softball and basketball were often played which
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allowed for higher levels of physical activity. Adolescents who
did not choose to participate could engage in an unstructured
activity of their choice or spend time in their individual
units. Multicomponent physical activity programs called
CSPAP (Comprehensive School Physical Activity Program)
[49] have also shown improvements in physical activity
[50], cardiorespiratory endurance [23], and cardiometabolic
outcomes [51] as well as classroom behavior [12]. CSPAPs use
all available resources during, before, and after school hours
for children and adolescents to be active and meet the 60
minutes of physical activity per day guideline. CSPAPs usually
involve five components including quality physical education,
providing additional physical activity opportunities before,
during, and after school hours, and facilitating community,
staff, and family engagement. For these types of programs
to be effective, additional training is likely required for
both school teachers and facility security staff. Although not
something we specifically looked at in this study, these types
of interventions of Juvenile Justice facilities may also help
protect youth from cardiovascular health issues that are often
seen in youth with adverse childhood experiences [52].

To our knowledge this is the first study to examine objec-
tive measures of physical activity and fitness of adolescents in
custody. However, this study is not without limitations. The
generalizability of the study is limited due to the facilities
being only from one state. The study also had a relatively
small sample size, although many secure Juvenile Facilities
have small numbers. Furthermore, the physical activity and
school structure may be different across other facilities.
Future research should also contextualize what activities
youth participated in and how often. Additionally, a vast
majority of adolescents in secure facilities are male. For
example, at the time of this study, only 8 girls statewide were
in secure facilities whereas approximately 100-150 males were
in secure facilities at given time. Finally, FITNESSGRAM
testing was completed the week prior to physical activity
measurement to ensure that the PACER test did not influence
daily physical activity patterns although the testing could
have made students aware of their fitness levels, which may
have influenced physical activity.

5. Conclusions

Adolescents in custody, like most adolescents, could benefit
from additional physical activity and fitness opportunities.
These facilities may need to redefine the training and roles
of school and facility personnel in order to increase opportu-
nities. Partnering on programming with local organizations
or universities [53] may help fulfil the training or expertise
needs to start these programs.

Disclosure

This paper was previously presented at the American College
of Sports Medicine annual meeting.

Conflicts of Interest

The authors declare that there are no conflicts of interest
regarding the publication of this paper.



BioMed Research International

References

[1] L Janssen and A. G. LeBlanc, “Systematic review of the health
benefits of physical activity and fitness in school-aged children
and youth,” International Journal of Behavioral Nutrition and
Physical Activity, vol. 7, article no. 40, 2010.

[2] W. B. Strong, R. M. Malina, C. J. R. Blimkie et al., “Evidence
based physical activity for school-age youth,” Journal of Pedi-
atrics, vol. 146, no. 6, pp. 732-737, 2005.

[3] C. Puzzanchera, B. Adams, and M. Sickmund, Juvenile Court
Statistics 2006-2007, National Center for Juvenile Justice, Pitts-
burgh, Pa, USA, 2010.

[4] H. N. Snyder, Juveniles In corrections, Office of Juvenile Justice
and Delinquency Prevention (OJJDP). United States Depart-
ment of Justice, Washington, DC, USA, 2006.

[5] OJJDP Statistical Briefing Book, 2011, Available: https://www
.ojjdp.gov/ojstatbb/.

[6] N. Arya, State Trends: Legislative Victories from 2005 to 2010
Removing Youth from the Adult Criminal Justice System, Cam-
paign for Youth Justice, Washington, DC, USA, 2011.

[7] B. Holman and J. Ziedenberg, The Dangers of Detention: The
Impact of Incarcerating Youth in Detention and Other Secure
Facilities, Justice Policy Institute, Washington, DC, USA, 2006.

[8] H. N. Snyder, “An Empirical Portrait of the Youth Reentry
Population,” Youth Violence and Juvenile Justice, vol. 2, no. 1, pp.
39-55, 2016.

[9] L.C. Griel IlTand S. J. Loeb, “Health issues faced by adolescents

incarcerated in the juvenile justice system,” Journal of Forensic

Nursing, vol. 5, no. 3, pp. 162-179, 2009.

L. Keough, D. Beckman, T. Sinclair, S. Young, S. Baichoo, and

M. Cobb, “Weight patterns of youth entering an urban juvenile

justice facility;” Journal of Correctional Health Care, vol. 21, no.

1, pp. 45-52, 2014.

V.J. Poitras, C. E. Gray, M. M. Borghese et al., “Systematic review

of the relationships between objectively measured physical

activity and health indicators in school-aged children and

youth,” Applied Physiology, Nutrition, and Metabolism, vol. 41,

no. 6, pp. S197-5239, 2016.

R.D.Burns, T. A. Brusseau, Y. Fu, R. S. Myrer, and J. C. Hannon,

“Comprehensive school physical activity programming and

classroom behavior,” American Journal of Health Behavior, vol.

40, no. 1, pp. 100-107, 2016.

[13] J. A. Carlson, J. K. Engelberg, K. L. Cain et al., “Implementing
classroom physical activity breaks: Associations with student
physical activity and classroom behavior,” Preventive Medicine,
vol. 81, pp. 67-72, 2015.

(14] J. N. Booth, S. D. Leary, C. Joinson et al., “Associations between
objectively measured physical activity and academic attainment
in adolescents from a UK cohort,” British Journal of Sports
Medicine, vol. 48, no. 3, pp. 265-270, 2014.

[15] J.C.Eisenmann, G. J. Welk, M. Thmels, and J. Dollman, “Fatness,

fitness, and cardiovascular disease risk factors in children and

adolescents,” Medicine & Science in Sports ¢ Exercise, vol. 39,

no. 8, pp. 1251-1256, 2007.

C. C. A. Santana, L. B. Azevedo, M. T. Cattuzzo, J. O. Hill, L.

P. Andrade, and W. L. Prado, “Physical fitness and academic

performance in youth: A systematic review, Scandinavian

Journal of Medicine & Science in Sports, vol. 27, no. 6, pp. 579-

603, 2017.

N. Armstrong, G. R. Tomkinson, and U. Ekelund, “Aerobic

fitness and its relationship to sport, exercise training and

(10]

(16]

(17]

(20]

(21]

[22

(23]

[26]

[27]

(29]

(30

(31]

(32]

habitual physical activity during Youth,” British Journal of Sports
Medicine, vol. 45, no. 11, pp. 849-858, 2011.

R. D. Burns, T. A. Brusseau, Y. Fu, and J. C. Hannon, “Associ-
ations between Health-Related Fitness and Cardio-Metabolic
Blood Profiles in Low-Income Children,” Open Journal of
Preventive Medicine, vol. 05, no. 09, pp. 370-376, 2015.

T.R. Collingwood, J. Sunderlin, R. Reynolds, and H. W. Kohl III,
“Physical training as a substance abuse prevention intervention
for youth,” Journal of Drug Education, vol. 30, no. 4, pp. 435-451,
2000.

US Department of Health and Human Services, 2008 physical
activity guidelines for Americans, 2008, http://www.health.gov/
PAGuidelines.

World Health Organization, Global Recommendations on Phys-
ical Activity for Health, 2010.

Institute of Medicine, Educating the Student Body: Taking Physi-
cal Education to School, National Academies Press, Washington,
DC, USA, 2013.

T. A. Brusseau, J. Hannon, and R. Burns, “The effect of a
comprehensive school physical activity program on physical
activity and health-related fitness in children from low-income
families,” Journal of Physical Activity ¢ Health, vol. 13, no. 8, pp.
888-894, 2016.

M. Song, D. D. Carroll, and J. E. Fulton, “Meeting the 2008
Physical Activity Guidelines for Americans among U.S. youth,”
American Journal of Preventive Medicine, vol. 44, no. 3, pp. 216-
222, 2013.

A. Goodman, A. S. Page, and A. R. Cooper, “Daylight saving
time as a potential public health intervention: an observational
study of evening daylight and objectively-measured physical
activity among 23,000 children from 9 countries,” International
Journal of Behavioral Nutrition and Physical Activity, vol. 11, no.
1, p. 84, 2014.

G. J. Welk, M. Thmels, C. Seeger, and M. D. Meredith, “Dis-
tribution of health-related physical fitness in texas youth: A
demographic and geographic analysis,” Research Quarterly for
Exercise and Sport, vol. 81, pp. S6-S15, 2010.

M. A. Leddy, J. Schulkin, and M. L. Power, “Consequences
of high incarceration rate and high obesity prevalence on the
prison system,” Journal of Correctional Health Care, vol. 15, no.
4, pp. 318-327, 2009.

S. Olaitan, H. Shmaila, L. Sikiru, and I. Lawal, “Correlates of
selected indices of physical fitness and duration of incarceration
among inmates in some selected Nigeria prisons,” Ethiopian
Journal of Health Sciences, vol. 20, no. 1, 2011.

C. Battaglia, A. Di Cagno, G. Fiorilli et al., “Participation
in a 9-month selected physical exercise programme enhances
psychological well-being in a prison population,” Criminal
Behaviour and Mental Health, vol. 25, no. 5, pp. 343-354, 2015.
C. Battaglia, A. di Cagno, G. Fiorilli et al., “Benefits of selected
physical exercise programs in detention: A randomized con-
trolled study;” International Journal of Environmental Research
and Public Health, vol. 10, no. 11, pp. 5683-5696, 2013.

K. R. Evenson, D. J. Catellier, K. Gill, K. S. Ondrak, and R. G.
McMurray, “Calibration of two objective measures of physical
activity for children,” Journal of Sports Sciences, vol. 26, no. 14,
pp. 1557-1565, 2008.

S. G. Trost, P. D. Loprinzi, R. Moore, and K. A. Pfeiffer,
“Comparison of accelerometer cut points for predicting activity
intensity in youth,” Medicine & Science in Sports ¢ Exercise, vol.
43, no. 7, pp. 1360-1368, 2011.


https://www.ojjdp.gov/ojstatbb/
https://www.ojjdp.gov/ojstatbb/
http://www.health.gov/PAGuidelines
http://www.health.gov/PAGuidelines

(33]

(34]

[35]

[36]

(37]

(38]

(39]

[42]

[47]

M. D. Meredith and G. J. Welk, Fitnessgram/Actvitygram Test
Administration Manual, Human Kinetics, Champaign, Ill, USA,
4th edition, 2010.

M. H. Slaughter, T. G. Lohman, R. Boileau et al., “Skinfold
equations for estimation of body fatness in children and youth,”
Hum Bio, pp. 709-723, 1988.

L. Choi, Z. Liu, C. E. Matthews, and M. S. Buchowski, “Vali-
dation of accelerometer wear and nonwear time classification
algorithm,” Medicine & Science in Sports & Exercise, vol. 43, no.
2, pp. 357-364, 2011.

S. Belton, W. O’Brien, J. Issartel, B. McGrane, and D. Powell,
“Where does the time go? Patterns of physical activity in
adolescent youth,” Journal of Science and Medicine in Sport, vol.
19, no. 11, pp. 921-925, 2016.

R. C. Colley, V. Carson, D. Garriguet, I. Janssen, K. C. Roberts,
and M. S. Tremblay, “Physical activity of Canadian children and
youth, 2007 to 2015,” Health Reports, vol. 28, no. 10, pp. 8-16,
2017.

T. A. Brusseau, P. H. Kulinna, C. Tudor-Locke, H. Van Der Mars,
and P. W. Darst, “Children’s step counts on weekend, physical
education, and non-physical education days,” Journal of Human
Kinetics, vol. 27, no. 1, pp. 123-134, 2011.

P. R. Nader, R. H. Bradley, R. M. Houts, S. L. McRitchie, and M.
O’Brien, “Moderate-to-vigorous physical activity from ages 9 to
15 years,” The Journal of the American Medical Association, vol.
300, no. 3, pp. 295-305, 2008.

R. R. Pate, C.-Y. Wang, M. Dowda, S. W. Farrell, and J. R.
O'Neill, “Cardiorespiratory fitness levels among US youth 12 to
19 years of age: Findings from the 1999-2002 national health and
nutrition examination survey, JAMA Pediatrics, vol. 160, no. 10,
pp. 10051012, 2006.

M. W. Beets, A. Okely, R. G. Weaver et al., “The theory of
expanded, extended, and enhanced opportunities for youth
physical activity promotion,” International Journal of Behavioral
Nutrition and Physical Activity, vol. 13, no. 1, article no. 120, 2016.

B. L. Alderman, T. Benham-Deal, A. Beighle, H. E. Erwin, and
R. L. Olson, “Physical Education’s Contribution to Daily Phys-
ical Activity Among Middle School Youth,” Pediatric exercise
science, vol. 24, no. 4, pp. 634-648, 2012.

T. L. Goh, J. Hannon, C. A. Webster, L. W. Podlog, T. Brusseau,
and M. Newton, “Effects of a classroom-based physical activity
program on children’s physical activity levels,” Journal of Teach-
ing in Physical Education, vol. 33, no. 4, pp. 558-572, 2014.

M. T. Mahar, S. K. Murphy, D. A. Rowe, J. Golden, A. T. Shields,
and T. D. Raedeke, “Effects of a classroom-based program on
physical activity and on-task behavior,” Medicine & Science in
Sports & Exercise, vol. 38, no. 12, pp. 2086-2094, 2006.

B. R. Garnett, K. Becker, D. Vierling, C. Gleason, D. Dicenzo,
and L. Mongeon, “A mixed-methods evaluation of the Move
it Move it! before-school incentive-based physical activity
programme,” Health Education Journal, vol. 76, no. 1, pp. 89-101,
2017.

T. Armstrong, H. Lee, and G. Napper-Owen, “Developing
a Before-school Physical Activity Club: Start with a Power-
walking Program,” Journal of Physical Education, Recreation and
Dance, vol. 87, no. 9, pp. 42-47, 2016.

Y. Demetriou, E Gillison, and T. L. McKenzie, “After-School
Physical Activity Interventions on Child and Adolescent Phys-

ical Activity and Health: A Review of Reviews,” Advances in
Physical Education, vol. 07, no. 02, pp. 191-215, 2017.

(48]

(49]

(50]

[51]

(52]

(53]

BioMed Research International

J. N. Bocarro, M. A. Kanters, M. B. Edwards, J. M. Casper, and T.
L. McKenzie, “Prioritizing school intramural and interscholas-
tic programs based on observed physical activity, American
Journal of Health Promotion, vol. 28, no. 3, pp. S65-571, 2014.

SHAPE America, “Comprehensive School Physical Activity
Programs A Guide for Schools,” Reston, VA, USA, 2013.

L. B. Russ, C. A. Webster, M. W. Beets, and D. S. Phillips,
“Systematic Review and Meta-Analysis of Multi-Component
Interventions Through Schools to Increase Physical Activity;’
Journal of Physical Activity & Health, vol. 12, no. 10, pp. 1436-
1446, 2015.

R. D. Burns, T. A. Brusseau, and J. C. Hannon, “Effect of
comprehensive school physical activity programming on car-
diometabolic health markers in children from low-income
schools,” Journal of Physical Activity & Health, vol. 14, no. 9, pp.
671-676, 2017.

C. Pretty, D. D. O’Leary, J. Cairney, and T. J. Wade, “Adverse
childhood experiences and the cardiovascular health of chil-
dren: A cross-sectional study,;, BMC Pediatrics, vol. 13, no. 1,
article no. 208, 2013.

T. A. Brusseau, S. M. Bulger, E. Elliott, J. C. Hannon, and E.
Jones, “University and Community Partnerships to Implement
Comprehensive School Physical Activity Programs: Insights
and Impacts for Kinesiology Departments,” Kinesiology Review,
vol. 4, no. 4, pp. 370-377, 2015.



