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PICO Question: For elementary school aged children (5-11 years), does participation in physical education five times per week demonstrate improved academic performance and reduction in obesity and overweight levels as measured through standardized testing compared to participation in physical education one time per week? 
Recent attention has been given to childhood obesity and the role of schools and physical fitness.1 Childhood obesity has become one of the biggest health concerns in the US, and has been associated with orthopedic, neurological, and pulmonary conditions.2 Between 1991 and 2003, the percentage of students enrolled in daily physical education (PE) dropped from 42% to 28%. In the US, time spent in PE classes has decreased as a result of attempting to improve academic performance, and hence standardized testing has increased.3 Many US public schools’ funding is based on academic performance as measured by standardized test scores. As a result, PE has been pushed aside in favor of core academics.1 PE promotes physical activity (PA) among children, and researchers have established that it is the basis for children to develop knowledge and skills necessary for a physically active lifestyle.4 Schools have historically been responsible for teaching and measuring academic achievement for children, and are now faced with obesity and overweight prevention as a result of the obesity and overweight epidemic.3  

Results of outcome measures in the majority of the articles in this literature review were positive, providing evidence to support PE’s effects on academic performance and possible reduction in overweight and obesity.  Limitations include weaknesses in research design, sample size, and power. Research designs could have been stronger in 14 studies (1 cross-sectional questionnaire,4 six longitudinal cohort studies,2, 3, 5-8  five cross-sectional studies,1, 9-12  and two cohort studies (randomized and non-randomized).13, 14 Nine studies were not generalizable to the elementary school populations because they involved students of low-income, low socioeconomic status families with the highest risk of failing.1, 5-9, 12-14  These populations may have the most to gain from the studies, so the effect of PE on academic performance and reduction of overweight and obesity levels may be erroneously high. Other limitations include inability to demonstrate causal relationships1, 2, 12 and intervention reproducibility.2-5, 7, 8 However, the systematic review and meta-analysis included in this literature review are rigorous studies that yielded valuable information from studies with higher quality design that often corroborated the reliability of the data from the other studies with weaker design.15, 16 Also, randomized controlled trials are difficult to perform in the school setting. 
Which method of PE or PA exercise intervention (aerobic capacity, muscular strength/endurance, flexibility) is best in terms of duration/rate/frequency, and which will have the greatest impact on improving academic performance and reducing overweight and obesity incidence in elementary school children are questions that remain to be answered. Furthermore, depending on the study, possible correlations varied between types of exercise as measured by fitness measures (aerobic capacity, muscular strength/endurance, flexibility, and BMI) and improved academic performance and reduction of overweight and obesity levels.  Notable trends in the review demonstrated seven studies with positive association between aerobic capacity and academic performance, 1, 8-11, 15, 16 followed by flexibility1, 9, 10 and muscular strength/endurance.1, 9, 13  Caution should be exercised when applying results to determine the best PE or PA intervention to improve academic performance and reduce overweight and obesity prevalence.  It may be best to recommend PE/PA programs that encompass aerobic capacity/cardiovascular fitness, muscular strength/endurance, and flexibility components to be the most beneficial to the greatest number of students.  Studies with rigorous design, with generalizability, power analysis, detailed intervention, and consistent outcome measures for fitness (Fitnessgram) and academic performance (state standardized tests for math and reading) are essential. Results determined from adequate comparison between the interventions will allow for recommendation of the most appropriate PE or PA program for elementary schools.  
Information gathered from this literature review provides a solid foundation for promoting increased PE/PA frequency in elementary schools, and possibly middle and high schools.  Evidence included points to a positive association between PE/PA and improved academic performance and reduction in overweight status and obesity.  Of the 116 studies included, two studies found no association, and both studies used BMI alone as indicator of physical fitness.7, 10 None of the studies found a negative association between PE/PA and academic performance, with the exception of the meta-analysis which found 3-4 of the 251 associations to be negative (1.4%).16 Getting children started in PE and PA at a young age may translate to increased sports and/or other PA participation in high school, which can lead to improved academic performance, and decreased dropout rates, overweight, and obesity incidence.15 Recognizing significant effects of PE and PA on math and reading is critical if PE programs are going to survive and children are going to excel academically, physically, and psychologically.  Time allotted to PE and PA and not entirely to academic instruction should be viewed as enhancing, not impeding children’s academic performance.  It is likely that evidence will continue to support the need for increasing students’ participation in PE and PA in schools to improve academic performance and decrease overweight and obesity incidence.16  
References:

1. Van Dusen DP, Kelder SH, Kohl HW, Ranjit N, Perry CL. Associations of physical fitness and academic performance among schoolchildren. Journal of School Health. 2011;81(12):733-740.

2. Datar A, Sturm R, Magnabosco JL. Childhood overweight and academic performance: National study of kindergartners and first-graders. Obesity Research. 2004;12(1):58-68.

3. Telford RD, Cunningham RB, Fitzgerald R, et al. Physical education, obesity, and academic achievement: A 2-year longitudinal investigation of Australian elementary school children. Am J Public Health. 2012;102(2):368-374.

4. Morgan PJ, Hansen V. Physical education in primary schools: Classroom teachers’ perceptions of benefits and outcomes. Health Education Journal. 2008;67(3):196-207. doi10.1177/0017896908094637.

5. Hollar D, Messiah SE, Lopez-Mitnik G, Hollar L, Almon M. Effect of a two-year obesity prevention intervention on percentile changes in body mass index and academic performance in low-income elementary school children. Am J Public Health. 2010;100:646-653. doi:10.2105/AJPH.2009.165746.
6. Vanhelst J, Beghin L, Fardy PAS, Bui-Xuan G, Mikulovic J. A conative educational model for an intervention program in obese youth. BMC Public Health. 2012:12:416-20.
7. Chen LJ, Fox KR, Ku PW, Wang CH. A longitudinal study of childhood obesity, weight status change, and subsequent academic performance in Taiwanese children. Journal of School Health. 2012;82(9):424-31.
8. Chen LJ, Fox KR, Ku PW, Taun CY. Fitness change and subsequent academic performance in adolescents. Journal of School Health. 2013;83(9):631-8.

9. Castelli DM, Hillman CH, Buck SM, Erwin HE. Physical fitness and academic achievement in third- and fifth-grade students. Journal of Sport and Exercise Psychology. 2007;29:239-252.
10. Eveland-Sayers BM, Farley RS, Fuller DK, Morgan DW, Caputo JL. Physical fitness and academic achievement in elementary school children. Journal of Physical Activity and Health. 2009;6:99-104.
11. Roberts CK, Freed B, McCarthy W. Low aerobic fitness and obesity are associated with lower standardized test scores in children. J Pediatr. 2010;156(5):711-8. doi:10.1016/j.jpeds.2009.11.039.
12. Baxter SD, Guinn CH, Tebs JM, Royer JA. There is no relationship between academic achievement and body mass index among fourth grade, predominantly African-American children. J Acad Nutr Diet. 2013;113(4):551-7.

13. Reed JA, Maslow AL, Long S, Hughey M. Examining the impact of 45 minutes of daily physical education on cognitive ability, fitness performance, and body composition of African American youth. Journal of Physical Activity and Health. 2013;10:185-197.

14. Reed JA, Einstein G, Hahn E, et al. Examining the impact of integrating physical activity on fluid intelligence and academic performance in an elementary school setting: A preliminary investigation. Journal of Physical Activity and Health. 2010;7:343-351.
15. Rasberry CN, Lee SM, Robin L, et al. The association between school-based physical activity, including physical education, and academic performance: A systematic review of the literature. Preventive Medicine. 2011;52:S10-20.
16. Fedewa AL, Ahn S. The effects of physical activity and physical fitness on children’s achievement and cognitive outcomes: A meta-analysis. RQES. 2011;82(3):521-35.
