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Abstracts

Introduction: The prevalence of pediatric obesity has increased over the past 3 decades and is a pressing public
health program. New technology advancements that can encourage more physical in children are needed. The
Zamzee program is an activity meter linked to a motivational website designed for children 8-14 years of age. The
objective of the study was to use a collaborative approach between a medical center, the private sector and local
school staff to assess the feasibility of using the Zamzee Program in the school-based setting to improve physical
activity levels in children.

Methods: This was a pilot 8-week observational study offered to all children in one fifth grade classroom. Body
mass index (BMI), the amount of physical activity by 3-day recall survey, and satisfaction with usability of the
Zamzee Program were measured pre- and post-study.

Results: Out of 11 children who enrolled in the study, 7 completed all study activities. In those who completed the
study, the median (interquartile range) total activity time by survey increased by 17 (1042) minutes and the BMI
percentile change was 0 (8). Both children and their caregivers found the Zamzee Activity Meter (6/7) and website
(6/7) “very easy” or “easy” to use.

Conclusion: The Zamzee Program was found to be usable but did not significantly improve physical activity
levels or BMI. Collaborative obesity intervention projects involving medical centers, the private sector and local
schools are feasible but the effectiveness needs to be evaluated in larger-scale studies.

Keywords: Assistive technology; Body mass index; Childhood
obesity; Obesity; Overweight; Pediatric obesity; Physical activity;
Schools

Abbreviations:
BMI: Body Mass Index, IQR: Interquartile Range, MVPA: Moderate

to Vigorous Physical Activity, SAPAC: Self-Administered Physical
Activity Checklist

Background
The prevalence of pediatric obesity has increased over the past 3

decades and reached 17.7% by 2011-12 [1-3]. The Institute of Medicine
recommends making schools a national focus for obesity prevention
efforts [4]. An aspect of this recommendation is that children have at
least 60 minutes of moderate-to-vigorous physical activity (MVPA)
each day, but most children don’t achieve this goal [5-7]. Multiple
reviews and meta-analyses have demonstrated that school-based

obesity interventions can improve BMI or healthy behaviors [8-15].
Collaboration between academic medical centers and the private
sector in implementing school-based obesity interventions might add
further promise.

The use of child-focused accelerometers in the classroom setting to
promote physical activity has not been either extensively or rigorously
evaluated. Pedometer use in children has been shown to increase
physical activity levels; however, decreases in BMI have generally not
been observed [16]. The Zamzee Program is an activity meter linked to
a motivational website designed for children 8-14 years of age [17]. The
primary aim of this study was to design a collaborative project between
the Mayo Clinic, the Zamzee Company, and the Rochester Public
Schools to test the feasibility and usability of utilizing the Zamzee
Program in the classroom setting. A secondary aim of this study is to
evaluate if child activity levels and BMI change during the seven-week
study period.
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Description of Initiative
Pre-study planning: This study is a part of a series of community

collaborative studies addressing childhood obesity. The prior study was
a collaborative obesity initiative in our local public schools [18].
Zamzee Company staff, Mayo Clinic researchers and staff, and
Rochester Public School District staff participated in a pre-study
webinar meeting where the capabilities of the Zamzee Program were
discussed.

The protocol was developed as a result of multiple planning
meetings between the school staff, who devised how to complete study
procedures within the school setting, and Mayo Clinic researchers and
staff, who obtained Institutional Review Board approval and organized
the research consent process.

Zamzee provided technical support for this study but did not
participate with the project conception or design. The study was
reviewed and approved by the Mayo Clinic Institutional Review Board
and the Rochester Public School Board.

Participants
Twenty-nine students in a fifth grade class at a public elementary

school in Rochester, MN, and their caregivers were offered the
opportunity to participate in this study.

Caregiver was defined as the child’s biological parent, legally
adoptive parent or legal guardian. Of these 29, 11 agreed to be in study.
Of the 11 enrolled, 1 was excluded from part of the analysis due to lack
of appropriate legal guardian consent to obtain data from Zamzee. No
students left or joined the class during the study period of April 15,
2014 through June 4, 2014.

Instruments
Zamzee program: The Zamzee Program consists of a 3-axis

accelerometer-based activity meter and website, designed to motivate
users to increase physical activity. The website is approved for child use
with criteria defined by the Child Online Privacy Protection Act [19].

Results from the meter are uploaded to a child-friendly, secure
website (password protected) where children and their caregivers can
review the child’s physical activity results, complete physical activity
challenges, and earn healthy prizes. This device records the minutes of
moderate-to-vigorous physical activity as well as “minutes in the zone”,
a measure of total physical activity.

A calibration study in 31 middle-school children found that the
Zamzee Activity Meter was a valid measure of MVPA with a sensitivity
of 85.9%, specificity of 97.5%, and r of 0.94 correspondence with the
RT3 [20] accelerometer system [21].

Participant surveys: Children and caregivers reported their
satisfaction with the use of the child-focused activity meter and
associated website pre- and post-study.

Survey questions were developed by investigators with answers
recorded on a Likert Scale. The questions assessed usability, perceived
value, and perceived effect of the Zamzee Program on the child’s
physical activity.

Demographic survey: Caregivers completed a demographic survey
to report their child’s race/ethnicity, age, sex, and primary insurance
type (private vs public vs none) as well as their relationship to the

child, marital status, education level, employment status, age, and race/
ethnicity.

The self-administered physical activity checklist (SAPAC) survey:
The SAPAC is a reliable and valid instrument for measuring exercise
levels in elementary school age children [22]. As part of this measure,
children reported time engaged in a list of specific physical activities
and screen time over the preceding 3 days.

Procedure
This was an observational study comparing children pre- and post-

intervention. Families were invited to participate in the study by a
mailed contact letter with accompanying consent form. Families who
decided to participate were invited to a pre-study meeting at the
participating school where the study was discussed in detail using
PowerPoint slides.

In addition, a light meal, interpreter services, and childcare for
younger siblings was provided. Mayo Clinic research staff then
reviewed the written parental/caregiver consent and participant (child)
assent forms individually with each family in a private setting.

Potential enrollees were given the option to sign at that time, to
decline participation, or to consider further (study coordinator contact
information was provided). After study enrollment, the SAPAC activity
survey and a pre-study survey related to the activity meter and website
were completed by students.

Participating caregivers completed a pre-study survey as well as a
family demographic survey. Mayo Clinic staff measured the child’s
height and weight (for BMI calculation [23]) in a private room, while
wearing light clothing.

As a last step to the pre-study meeting, Mayo Clinic staff distributed
activity meters to the children and assisted caregivers with the
registration of their child on the Zamzee website. As a part of this
registration, caregivers agreed to the terms and conditions created by
Zamzee which discussed guidelines for website use and procedures to
protect the child’s data.

Following study enrollment, Zamzee emailed each participating
caregiver a consent form that sought authorization for Zamzee to share
the website data results with Mayo Clinic researchers.

There were 3 “competition” periods occurring every 3 weeks
(Thursday to Sunday) during which the classroom teacher encouraged
participating students to wear the activity meters. Competition periods
occurred during the first, fourth, and seventh weeks of the study.

Children could use the Zamzee Program at other times during the
month, but no reminders were utilized at those times. Children could
compare their results to the other children in the class and could post
fun messages (from a child-appropriate list) on the website using a de-
identified codename.

Any lost or damaged activity meters were replaced at no cost to the
participant during the study period.

At the end of the study, there was a post-study evening meeting at
the school where a small meal was provided and childcare and
interpretative services were once again available.

Families were reminded of the meeting both by letter from Mayo
Clinic researchers and by the regular electronic communication from
the classroom teacher. The SAPAC survey was completed by students

Citation: Lynch BA, Jones A, Biggs BK, Kaufman T, Cristiani V, et al. (2015) Implementing Child-focused Activity Meter Utilization into the
Elementary School Classroom Setting Using a Collaborative Community-based Approach. J Community Med Health 5: 379. doi:
10.4172/2161-0711.1000379

Page 2 of 5

J Community Med Health
ISSN:2161-0711 JCMHE, an Open Access

Volume 5 • Issue 6 • 1000379



and the post-study satisfaction surveys were completed by both the
participating students and their caregiver.

The child’s height and weight were measured and BMI was
calculated by study team members in the same manner as pre-study.

Using mailed letters from Mayo Clinic researchers and electronic
communication from the classroom teacher, families who couldn’t
attend the post-study evening meeting were offered the opportunity to
meet at the school with Mayo Clinic researchers to complete the post-
study activities at another accommodating time.

Data analysis
The Mayo Clinic research staff had access to the Zamzee Program

Leader Dashboard, where data from the activity meters could be
reviewed.

BMI data and all survey (demographic, SAPAC, child and parent
satisfaction) data were recorded using a keycode in REDCAP [24] and
then exported to Excel for the analysis. The median and interquartile
range (IQR) values were determined for: 1) SAPAC total activity
minutes pre and post study; 2) BMI percentile pre and post study; 3)
minutes of physical activity.

Results
Of the 11 students enrolled in the study, 7 completed all study

activities. Out of the 11 students enrolled in our study, 73% were
female, 55% were white and 50% had private insurance. The caregivers
of these students were all greater than age 30 years, with 64% married,
73% having at least some college education and 64% employed full-
time.

Overall, survey data found that the Zamzee Program was usable. On
the pre-study survey, 86% of caregivers whose child completed the
study did something to get their child active either daily or weekly.

On the post-study survey, both students and caregivers found the
Zamzee (86%) and website (86%) were “very easy” or “easy” to use. All
students who completed the post-study survey felt that the Zamzee
Program helped them become more active; 57% indicated the website
helped them become more active “a little” and 43% felt the website
helped “a lot”. Of caregivers completing the post-study survey, 86%
indicated that both the Zamzee Program and its associated website
helped either “a little” or “a lot” to make their child be more active.

Post-study survey results also indicated that all caregivers felt that
their child would continue to use the Zamzee Program after the study.
During the 7 week study, 2 activity meters were lost and 1 was broken.

Baseline median (Interquartile range [IQR]) 3-day total physical
activity time (measured by the SAPAC survey) was 420 (225) minutes
and BMI percentile was 60 (65).

In those children who completed the study, the median (IQR) total
activity time by survey increased by 17 (1042) minutes (not statistically
significant) and the median (IQR) BMI percentile change was 0 (8).

Children’s weekly physical activity level (Figure 1) peaked during
the first week and had a second lower peak during the 4th week of the
study.

Figure 1: Participant Physical Activity Levels. *Minutes of total
physical activity and moderate to vigorous physical activity per
week for active users. Abbreviations: IQR, Interquartile Range;
MVPA, Moderate to Vigorous Physical Activity; *Active users are
participants who uploaded any data during the reporting week;
**Week 8 includes 3 total days.

The impact of physical environment (school versus non-school
days) on total physical activity is described in Figure 2. The median
(IQR) minutes of total activity were 48 (25) minutes on school days
and 36 (12) minutes on non-school days. Most of this difference was
noted during the school day period where the median (IQR) activity
minutes were 40 (33) minutes on school days and 15 (27) minutes on
non-school days.

Figure 2: Impact of physical environment and time of day on
physical activity levels. Median minutes of total physical activity on
non-school and school days with IQR. Abbreviation: IQR:
Interquartile Range.

Discussion
This pilot study demonstrates the feasibility of a healthy lifestyle

intervention project using an activity meter in the elementary school
setting. The study found that a majority of both caregivers and children
who utilized the activity meter were satisfied with the usability of the
Zamzee Program.
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After obtaining proper consent from participating children and
their parents, individual-level Zamzee Program data could be shared
with study investigators as well as participants. This model of data
sharing offers the opportunity for clinicians or researchers to remotely
monitor children’s activity level. This could innovate how clinicians
monitor activity levels and provide a new intervention tool to combat
pediatric obesity. Alternatively, real-time access to activity level data
through programs like Zamzee can aid children and their parents in
understanding and modifying the child’s true activity level as parents
typically underestimate children’s activity levels. [25] Communication
between study investigators, the Zamzee Company, and study
participants allowed efficient replacement and reprogramming of
Zamzee meters when they were broken or lost without loss of data.
This element allowed our study team to minimize the activity data lost
during these time periods.

This is the first study evaluating the use of an activity meter with a
child-focused interactive website in the elementary school setting. The
results of our study did not show decreases in BMI percentile or
significant increases in physical activity time. There is one published,
randomized, controlled multi-site Zamzee Program trial of 182 middle
school-aged children over 6 weeks [21]. The results of this study
showed that the intervention group had 15.26 minutes average daily
minutes of moderate to vigorous activity which was 54% greater than a
passive control group (p<0.0001) and 68% greater than an active
control group that had access to an active videogame (p<0.0001) [21].
Our study was similar to this study in that external motivation
provided by teachers and parents was not promoted to aid in activity
meter use. It is possible that elementary school age children need more
adult reinforcement than middle school age children to successfully
utilize activity meters. In contrast to this study, our study compared
activity levels pre and post intervention and didn’t have a control
group. Evaluating use of child-focused activity meters in the
extracurricular class or club setting, where an adult leader can issue
challenges and interact directly with participating children, would
likely improve engagement rate and may also improve the efficacy of
the intervention [26,27].

Our study found increased levels of physical activity during the time
periods when children were in school as compared to the same time
period on non-school days. A previous meta-analysis found that
children accumulated more minutes of moderate to vigorous physical
activity during school hours than outside of school time, although the
difference was only 2 minutes per day and may not be clinically
significant [27]. The school day may offer the opportunity for children
to engage in higher intensity activity for specific time periods, but the
predominant requirement to be seated during class time may lower
average activity intensity during the whole school day [27]. Our results
highlight the importance of encouraging physical activity within the
school setting.

Our study enrollment and completion rates were suboptimal and
one lesson learned from the study was to elicit the reasons for non-
participation using surveys or interviews. It is plausible that the use of
mailed consent and study description forms rather than direct
engagement by the school teacher/staff was not an effective way to
inform and recruit families. The pre-study meeting was only offered on
one night and this was perhaps a barrier for families due to other
schedule conflicts. The added incentives of study participation,
including a light meal at the pre- and post-study meetings as well as
keeping the activity meter after the study, may not have been robust
enough to motivate families to enroll or complete the study. There also

may have been caregiver apprehension regarding participation in a
school-based research project involving an academic center and a
private company.

In conclusion, our study found that the physical activity data can be
shared effectively between children and their parents as well as
clinicians/investigators through a private company after the
appropriate consent of participants. Our study also showed that
children and their parents can be satisfied with the usability of the
Zamzee Program. Our study did not show significant changes in
physical activity level or BMI and future larger-scale studies with
longer duration are needed to evaluate the effectiveness of this
approach.

Acknowledgements
Thank you to the Rochester Public Schools for supporting this

research work within the classroom setting. Thank you to Brent
Lexvold, RD, LD, Sara Lopez, and Jacque Peterson from the Rochester
Public School District, and Lisa Lenoch, RN, from Mayo Clinic for
their work with planning and implementing the project. Zamzee
relayed participant activity meter data to study investigators including
the information provided on the figures. Other study data were
collected and managed using a Research Electronic Data Capture tool
(REDCap), hosted at Mayo Clinic. REDCap is a secure, web-based
application designed to support data capture for research studies,
providing 1) an intuitive interface for validated data entry; 2) audit
trails for tracking data manipulation and export procedures; 3)
automatic export procedures for seamless data downloads to common
statistical packages; and 4) procedures for importing data from
external sources.

Funding Information
The study was supported by a grant from the Ben and Zelma

Dorson Family Charitable Foundation as well as discretionary funding
from the Mayo Clinic Department of Family Medicine. This
publication was made possible by the CTSA Grant UL1 TR000135
from the National Center for Advancing Translational Sciences
(NCATS), a component of the National Institutes of Health (NIH). Its
contents are solely the responsibility of the authors and do not
necessarily represent the official views of the National Institutes of
Health.

References
1. Ogden CL, Carroll MD, Kit BK, Flegal KM (2012) Prevalence of obesity

and trends in body mass index among US children and adolescents,
1999-2010. JAMA 307: 483-490.

2. Jolliffe D (2004) Extent of overweight among US children and adolescents
from 1971 to 2000. Int J Obes Relat Metab Disord 28: 4-9.

3. Ogden CL, Carroll MD, Kit BK, Flegal KM (2014) Prevalence of
childhood and adult obesity in the United States, 2011-2012. JAMA 311:
806-814.

4. Medicine Io (2012) Accelerating Progress in Obesity Prevention: Solving
the Weight of the Nation.

5. Ekelund U, Tomkinson G, Armstrong N (2011) What proportion of
youth are physically active? Measurement issues, levels and recent time
trends. Br J Sports Med 45: 859-865.

6. Hallal PC, Andersen LB, Bull FC, Guthold R, Haskell W, et al. (2012)
Global physical activity levels: surveillance progress, pitfalls, and
prospects. Lancet 380: 247-257.

Citation: Lynch BA, Jones A, Biggs BK, Kaufman T, Cristiani V, et al. (2015) Implementing Child-focused Activity Meter Utilization into the
Elementary School Classroom Setting Using a Collaborative Community-based Approach. J Community Med Health 5: 379. doi:
10.4172/2161-0711.1000379

Page 4 of 5

J Community Med Health
ISSN:2161-0711 JCMHE, an Open Access

Volume 5 • Issue 6 • 1000379

http://www.ncbi.nlm.nih.gov/pubmed/22253364
http://www.ncbi.nlm.nih.gov/pubmed/22253364
http://www.ncbi.nlm.nih.gov/pubmed/22253364
http://www.ncbi.nlm.nih.gov/pubmed/24570244
http://www.ncbi.nlm.nih.gov/pubmed/24570244
http://www.ncbi.nlm.nih.gov/pubmed/24570244
http://iom.nationalacademies.org/Reports/2012/Accelerating-Progress-in-Obesity-Prevention.aspx
http://iom.nationalacademies.org/Reports/2012/Accelerating-Progress-in-Obesity-Prevention.aspx
http://www.ncbi.nlm.nih.gov/pubmed/21836170
http://www.ncbi.nlm.nih.gov/pubmed/21836170
http://www.ncbi.nlm.nih.gov/pubmed/21836170
http://brage.bibsys.no/xmlui/bitstream/id/154299/Andersen%20LB%20Lancet%202012%20Global%20physical%20activity%20levels.pdf
http://brage.bibsys.no/xmlui/bitstream/id/154299/Andersen%20LB%20Lancet%202012%20Global%20physical%20activity%20levels.pdf
http://brage.bibsys.no/xmlui/bitstream/id/154299/Andersen%20LB%20Lancet%202012%20Global%20physical%20activity%20levels.pdf


7. Nader PR, Bradley RH, Houts RM, McRitchie SL, O'Brien M (2008)
Moderate-to-vigorous physical activity from ages 9 to 15 years. JAMA
300: 295-305.

8. Harris KC, Kuramoto LK, Schulzer M, Retallack JE (2009) Effect of
school-based physical activity interventions on body mass index in
children: a meta-analysis. CMAJ 180: 719-726.

9. Katz DL (2009) School-based interventions for health promotion and
weight control: not just waiting on the world to change. Annu Rev Public
Health 30: 253-272.

10. Kothandan SK (2014) School based interventions versus family based
interventions in the treatment of childhood obesity- a systematic review.
Arch Public Health 72: 3.

11. Krishnaswami J, Martinson M, Wakimoto P, Anglemeyer A (2012)
Community-engaged interventions on diet, activity, and weight outcomes
in U.S. schools: a systematic review. Am J Prev Med 43: 81-91.

12. Lavelle HV, Mackay DF, Pell JP (2012) Systematic review and meta-
analysis of school-based interventions to reduce body mass index. J
Public Health (Oxf) 34: 360-369.

13. Sobol-Goldberg S, Rabinowitz J and Gross R (2013) School-based obesity
prevention programs: a meta-analysis of randomized controlled trials.
Obesity (Silver Spring) 21: 2422-2428.

14. Williams AJ, Henley WE, Williams CA, Hurst AJ, Logan S, et al. (2013)
Systematic review and meta-analysis of the association between
childhood overweight and obesity and primary school diet and physical
activity policies. Int J Behav Nutr Phys Act 10: 101.

15. Dobbins M, Husson H, DeCorby K and LaRocca RL (2013) School-based
physical activity programs for promoting physical activity and fitness in
children and adolescents aged 6 to 18. Cochrane Database Syst Rev 2:
CD007651.

16. Lubans DR, Morgan PJ, Tudor-Locke C (2009) A systematic review of
studies using pedometers to promote physical activity among youth. Prev
Med 48: 307-315.

17. Innovative Solutions: Zamzee.
18. Tucker S, Lanningham-Foster L, Murphy J, Olsen G, Orth K, et al. (2011)

A school based community partnership for promoting healthy habits for
life. J Community Health 36: 414-422.

19. Commission FT. Children's Online Privacy Protection Rule "COPPA".
20. Rowlands AV, Thomas PW, Eston RG, Topping R (2004) Validation of the

RT3 triaxial accelerometer for the assessment of physical activity. Med Sci
Sports Exerc 36: 518-524.

21. Guthrie N, Bradlyn A, Thompson SK, Yen S, Haritatos J, et al. (2015)
Development of an accelerometer-linked online intervention system to
promote physical activity in adolescents. PLoS One 10: e0128639.

22. Sallis JF, Strikmiller PK, Harsha DW, Feldman HA, Ehlinger S, et al.
(1996) Validation of interviewer- and self-administered physical activity
checklists for fifth grade students. Med Sci Sports Exerc 28: 840-851.

23. CDC (2015) BMI percentile calculator for child and teen - English
version.

24. Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, et al. (2009)
Research electronic data capture (REDCap)--a metadata-driven
methodology and workflow process for providing translational research
informatics support. J Biomed Inform 42: 377-381.

25. Corder K, van Sluijs EM, McMinn AM, Ekelund U, Cassidy A, et al.
(2010) Perception versus reality awareness of physical activity levels of
British children. Am J Prev Med 38: 1-8.

26. Beets MW, Beighle A, Erwin HE, Huberty JL (2009) After-school
program impact on physical activity and fitness: a meta-analysis. Am J
Prev Med 36: 527-537.

27. Brooke HL, Corder K, Atkin AJ and van Sluijs EM (2014) A systematic
literature review with meta-analyses of within- and between-day
differences in objectively measured physical activity in school-aged
children. Sports Med 44: 1427-1438.

 

Citation: Lynch BA, Jones A, Biggs BK, Kaufman T, Cristiani V, et al. (2015) Implementing Child-focused Activity Meter Utilization into the
Elementary School Classroom Setting Using a Collaborative Community-based Approach. J Community Med Health 5: 379. doi:
10.4172/2161-0711.1000379

Page 5 of 5

J Community Med Health
ISSN:2161-0711 JCMHE, an Open Access

Volume 5 • Issue 6 • 1000379

http://www.ncbi.nlm.nih.gov/pubmed/18632544
http://www.ncbi.nlm.nih.gov/pubmed/18632544
http://www.ncbi.nlm.nih.gov/pubmed/18632544
http://www.ncbi.nlm.nih.gov/pubmed/19332753
http://www.ncbi.nlm.nih.gov/pubmed/19332753
http://www.ncbi.nlm.nih.gov/pubmed/19332753
http://www.annualreviews.org/doi/abs/10.1146/annurev.publhealth.031308.100307
http://www.annualreviews.org/doi/abs/10.1146/annurev.publhealth.031308.100307
http://www.annualreviews.org/doi/abs/10.1146/annurev.publhealth.031308.100307
http://www.ncbi.nlm.nih.gov/pubmed/24472187
http://www.ncbi.nlm.nih.gov/pubmed/24472187
http://www.ncbi.nlm.nih.gov/pubmed/24472187
http://www.ncbi.nlm.nih.gov/pubmed/22704752
http://www.ncbi.nlm.nih.gov/pubmed/22704752
http://www.ncbi.nlm.nih.gov/pubmed/22704752
http://www.ncbi.nlm.nih.gov/pubmed/22267291
http://www.ncbi.nlm.nih.gov/pubmed/22267291
http://www.ncbi.nlm.nih.gov/pubmed/22267291
http://onlinelibrary.wiley.com/doi/10.1002/oby.20515/full
http://onlinelibrary.wiley.com/doi/10.1002/oby.20515/full
http://onlinelibrary.wiley.com/doi/10.1002/oby.20515/full
http://www.ijbnpa.org/content/10/1/101
http://www.ijbnpa.org/content/10/1/101
http://www.ijbnpa.org/content/10/1/101
http://www.ijbnpa.org/content/10/1/101
http://www.ncbi.nlm.nih.gov/pubmed/23450577
http://www.ncbi.nlm.nih.gov/pubmed/23450577
http://www.ncbi.nlm.nih.gov/pubmed/23450577
http://www.ncbi.nlm.nih.gov/pubmed/23450577
http://www.hopelab.org/innovative-solutions/zamzee/
http://www.ncbi.nlm.nih.gov/pubmed/20976532
http://www.ncbi.nlm.nih.gov/pubmed/20976532
http://www.ncbi.nlm.nih.gov/pubmed/20976532
http://www.ncbi.nlm.nih.gov/pubmed/15076796
http://www.ncbi.nlm.nih.gov/pubmed/15076796
http://www.ncbi.nlm.nih.gov/pubmed/15076796
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0128639
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0128639
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0128639
http://www.ncbi.nlm.nih.gov/pubmed/8832538
http://www.ncbi.nlm.nih.gov/pubmed/8832538
http://www.ncbi.nlm.nih.gov/pubmed/8832538
http://nccd.cdc.gov/dnpabmi/Calculator.aspx
http://nccd.cdc.gov/dnpabmi/Calculator.aspx
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2700030/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2700030/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2700030/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2700030/
http://www.ncbi.nlm.nih.gov/pubmed/20117551
http://www.ncbi.nlm.nih.gov/pubmed/20117551
http://www.ncbi.nlm.nih.gov/pubmed/20117551
http://www.researchgate.net/publication/263548733_A_Systematic_Literature_Review_with_Meta-Analyses_of_Within-_and_Between-Day_Differences_in_Objectively_Measured_Physical_Activity_in_School-Aged_Children
http://www.researchgate.net/publication/263548733_A_Systematic_Literature_Review_with_Meta-Analyses_of_Within-_and_Between-Day_Differences_in_Objectively_Measured_Physical_Activity_in_School-Aged_Children
http://www.researchgate.net/publication/263548733_A_Systematic_Literature_Review_with_Meta-Analyses_of_Within-_and_Between-Day_Differences_in_Objectively_Measured_Physical_Activity_in_School-Aged_Children
http://www.researchgate.net/publication/263548733_A_Systematic_Literature_Review_with_Meta-Analyses_of_Within-_and_Between-Day_Differences_in_Objectively_Measured_Physical_Activity_in_School-Aged_Children

	Contents
	Implementing Child-focused Activity Meter Utilization into the Elementary School Classroom Setting Using a Collaborative Community-based Approach
	Abstracts
	Keywords:
	Abbreviations:
	Background
	Description of Initiative
	Participants
	Instruments


	Procedure
	Data analysis

	Results
	Discussion
	Acknowledgements
	Funding Information
	References




