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Abstract

This synthesis (1) reviews the existing literature on physical activity levels in children from ages 3 to 15, and (2) identifies factors that have a positive or negative effect on physical activity as a function of age.  Current trends in the literature reveal decreasing physical activity levels in children, as they get older.   Increased incidence of health risks and obesity levels resulting from the lack of physical activity, give importance to this topic.  METHOD: Twelve studies were examined to determine the effect of age on the physical activity levels in children from 3 to 15 years of age.  Information was obtained or calculated from each of the twelve articles and were coded according to the following categories; (1) author(s), (2) number of subjects (3) age (4) cultural setting (5) effect size calculations between 4 age groups (3-5yrs., 6-8yrs., 9-12yrs., & 13-15yrs. of age), and (6) whether significant differences in physical activity level between age groups were found.  RESULTS: The results were used to pinpoint the age groups with significant differences in physical activity levels between them, and identify factors that had a positive or negative effect on these differences.  DISCUSSION: The findings of this synthesis reveal that significant declines in physical activity levels occur primarily between the 9-12 and 13-15 year old age groups, and may not be true for the 6-8 and 9-12 year old age groups.  Several factors positively or negatively affecting physical activity levels in children 3-15 years old were identified in this synthesis.

Introduction

Based on increasing obesity rates among children and adults world wide, physical activity continues to be a critical topic in medical research (CDC, 2002; Tuder-Locke, Ainsworth, Adair, Du, & Popkin, 2003).  As a preventative measure, increased physical activity has been acknowledged to reduce certain health risks.  Adversely, a lack of physical activity is attributed to health problems such as childhood obesity, early signs of heart disease, hypertension, osteoporosis, and type II diabetes (Raustorp, Pangrazi, & Stahle, 2004).  According to Jago, Anderson, Baranowski, and Watson (2005), past trends in physical activity have shown a decrease in intensity and duration of activity in young children from ages 5 to 12 years.

Physical activity can be defined as bodily movements produced by skeletal muscles that result in energy expenditure (Koplan, Caspersen, & Powell, 1989).  Maintaining a health enhancing level of fitness requires children to participate in moderate to vigorous levels of physical activity for 60 minutes a day (Prochaska, Sallis, Griffith, & Douglas, 2002; Raustorp et al., 2004).   The topic of physical activity has been widely studied and documented by some of the worlds leading researchers in the field of medicine and physical education.  The most common areas of interest in physical activity of children as seen in the literature are gender differences in physical activity, validating current guidelines for physical activity for children utilizing different data collection methods, social and cultural influence on the opportunity for physical activity, and physical activity levels in relation to age.  
Gender Differences in Physical Activity Levels

It is well known in the literature that gender differences in physical activity levels exist between young boys and girls (Thompson, Baxter-Jones, Mirwald, & Bailey 2003).  Miller (2004) states, “adolescent girls are less likely than adolescent boys to participate in physical activity.”  According to the literature worldwide there are no studies to contradict Miller’s statement.  In a European youth heart study of four separate countries, Riddoch, Andersen, Wedderkopp, & Harro (2004) found higher accelerometer step counts in boys than in girls for both ages 9 and 15.  Higher reported and assessed physical activity levels of boys over girls at all ages and nationalities seem to be a trend across published research on physical activity (McMurray, Harrell, Bangdiwala, & Hu, 2003; Miller, 2004; Prochaska et. al., 2002; Riddoch et al 2004; Raustorp et al, 2004; Tudor-Locke et. al., 2003).

Standards and Guidelines for Physical Activity 

In the United States today the guideline for maintaining a health enhancing level of physical fitness is 60 minutes per day of moderate to vigorous physical activity (Prochaska et al., 2002; Raustorp et al., 2004).  Present research continues to challenge and update current standards for physical activity in an attempt to provide activity guidelines for maintaining good health (Vincent & Pangrazi, 2002).  The majority of current studies designed to measure physical activity levels in children and adults have used surveys and questionnaires to obtain data. Surveys and questionnaires tend to use time as a measurement for physical activity and because they are based on self-reported data, tend to be less accurate than direct measures (Vincent & Pangrazi, 2002).  The advancement of technology and increasing emphasis on health enhancing levels of physical activity has contributed to the use of pedometers and accelerometers, two tools that provide a user-friendly way to directly measure an individual’s physical activity.  Based on an examination of activity patterns of elementary school children, Vincent and Pangrazi (2002) have concluded that 11,000 steps per day for girls and 13,000 steps per day for boys is a reasonable activity standard for children ages 6 –12.  Thus far, accelerometer activity count standards are currently unavailable worldwide.

Social and Cultural Influence on Physical Activity


A review of the literature found that opportunities for children to engage in physical activity were similar for children in Europe, Barbados, United States, and Sweden  (Prochaska et al., 2002; Raustorp et. al., 2004; Riddoch et. al., 2004).  Tudor-Locke et al. (2003) found social and cultural pressure on children in China greatly limits opportunities for physical activity.  Chinese children, unlike most European and American children are discouraged from doing chores or work around the household on the basis that it may interfere with their academic studies.  Along the same lines, on average, Chinese children spend the majority of their time studying and are allotted less time than European and American children for physical activity during the school day (Tudor-Locke et al., 2003).  With the advancement of technology, a large number of sedentary activities such as watching television and playing computer games are becoming more and more appealing to children. (Prochaska et al., 2002).  McMurray et al. (2003) reported that, as American children move from young childhood to adolescents, physical activity declines with sexual maturity, along with increasing social and peer pressures.
Physical Activity in Relation to Age


From a review of literature on physical activity in children, the majority of studies worldwide indicate a decline in activity with an increase in age (McMurray et. al., 2003; Miller, 2004; Prochaska et. al., 2002; Raustorp et. al., 2004; Riddoch et al., 2004; Tudor-Locke et. al., 2003).  In contrast to a decrease in physical activity with age, some studies reported comparable physical activity levels across age groups (Hoos, Kuipers, Gerver, & Westerterp, 2004; Pate, Pfeiffer, Trost, Zeigler, & Dowda, 2004; Ridgers, Stratton, & Fairclough, 2005; Vincent & Pangrazi, 2002).  This apparent controversy warrants further investigations regarding whether physical activity levels decline with age in children, how significant, important, or meaningful is this decline, and possible explanations for the discrepancy in the literature.


There are a number of possible explanations for a decrease in physical activity as children age.  These include rapidly changing physiology, sexual maturity, social and peer pressures and an increase in the number of alluring sedentary activities (McMurray, et al., 2003).  The biggest decrease in physical activity found in the literature occurs during the adolescent years (ages 13-15) at the moderate to vigorous levels (McMurray et al., 2003; Prochaska et al., 2002).  An investigation into Chinese youth attributed a decrease in physical activity to an increase in motorized transportation, increase in available sedentary activities, and the declining opportunity for physical activity in school (Tudor-Locke et al., 2003).  This decline could be attributed to these or to other explanations.  However, it is clear that apparent declines in physical activity in children ages three to fifteen years old exist in the current literature.  

Just as there are many possible explanations for a decrease in physical activity levels as children age, some researchers have explanations as to why some studies reveal no decrease in physical activity with age (Vincent & Pangrazi, 2002).  Based on a study by Vincent and Pangrazi (2002), examining the activity patterns of elementary school children no significant differences in physical activity levels were found for children ages 6-12 years old.  Vincent and Pangrazi (2002) attribute the non-significant differences to weather conducive to outdoor activity for the majority of the year, strong community programs involving physical activity with family participation, and a school district that promotes quality physical education and lifelong physical activity.  Other studies indicating that physical activity does not decline with age, involved children under 13 years of age (Louie & Chan, 2003; Pate et al., 2004) and not in the older ages.  Vincent and Pangrazi (2002) suggest, a decline in physical activity may not occur until adolescents. 

Definitions

1. Physical Activity- bodily movements produced by skeletal muscles that result in energy expenditure.
2. Adolescence- Period between childhood and adulthood (13-15 years old).

3. Sedentary Activity- Activity that involves sitting, watching television, playing computer games, and studying. 
Delimitations

1. All child subjects are between the ages of 3-18.
Assumptions

1. It is assumed that all instruments used within the studies are valid measures.

2. It is assumed that subjects who were involved in surveys answered accurately.

Significance of Study                     

The apparent health risks associated with obesity and other diseases related to the lack of physical activity make the study of children’s activity levels a high priority.  It is apparent through a review of the literature that a gap exists in activity levels between girls and boys.  This gap is consistent with the literature investigating physical activity levels of children, resulting in separate standards for girls and boys (Vincent & Pangrazi, 2002).  Standards and guidelines for physical activity levels are constantly changing, thus supporting the need for continued investigations on the activity levels in children.  According to Riddoch et al. (2004) almost one hundred percent of European boys and girls 9 years of age met recommended physical activity guidelines for health.  However, these numbers dropped significantly for European children from 12 to 15 years of age.  Based on mixed conclusions found in the current research literature, the purpose of this study is to (1) review the existing literature on physical activity levels in children from ages 3 to 15, and (2) to identify the factors that may have a positive or negative effect on physical activity levels as a function of age.  Due to the increased incidence of health risks and obesity levels resulting from the lack of physical activity, if factors that contribute to maintain or increase levels of physical activity in children as they age are identified, this information can be used by professionals in physical education and fitness to create programs promoting child participation in physical activity.  Based on the current trend of decreasing physical activity levels as children age, promotion of quality child participation in physical activity is needed in order to decrease the prevalence of adult obesity, diabetes, and heart disease.  In addition, those who participate in quality physical activity programs during childhood tend to maintain physically active lifestyles as adults (AAHPERD, 1999).   
Methods

Article Selection & Inclusion Criteria


Studies selected for this synthesis originated from a computer database search of academic journals containing peer-reviewed articles.  The Academic Search Premier database generated 2,405 articles from the key words physical activity levels.  Narrowing the search with the key words physical activity levels and age produced 691 articles.  A final attempt to condense the number of articles employed the use of the key words physical activity levels, children and adolescents to produce 47 hits.  An extensive manual search of the 47 articles produced by the final search resulted in a total of 12 studies that were directly related to this synthesis project.


In order to be selected for use in the critical mass of articles for the synthesis, the following criteria needed to be met by the article.  The research study must have been published in an academic journal within the last 10 years.  In addition, the articles needed to examine physical activity levels of children and adolescents between the ages of 3 and 15 years and contain quantitative measurements of physical activity within age groups, along with physical activity environment.  


A total of 12 articles met the requirements listed above and formed the critical mass for the research being synthesized in this review.  The compilation of articles chosen were obtained from the following journals; Medicine and Science in Sports and Exercise (Thompson et al., 2003, McMurray et al., 2003, & Riddoch, et al., 2004), JAMA: Journal of the American Medical Association (CDC, 2003), Journal of Nursing Research (Yiing-Mei & Li-Chi, 2004), Pediatrics (Pate et al., 2004), Early Childhood Development and Care (Louie & Chan, 2003), International Journal of Obesity (Tudor-Locke et al., 2003), Preventive Medicine (Ridgers et al., 2005), Pediatric Exercise Science (Vincent & Pangrazi, 2002), Acta Paediatrica (Raustorp et al., 2004) and the International Journal of Behavioral Medicine (Prochaska et al., 2002). 

Article Designs & Analyses 


The 12 articles selected for discussion in this synthesis, employed the use of quantitative measurements to gather physical activity data, using either analytical instrument (ie. pedometers & accelerometers) or descriptive instruments (ie. checklists, activity logs, surveys, & questionnaires).  Six studies used accelerometers (Riddoch et al., 2004; Pate et al., 2004; Ridgers et al., 2005) and pedometers (Vincent & Pangrazi, 2002; Louie & Chan, 2003; Raustorp et al., 2004), three articles used self-reporting surveys (McMurray et al., 2003; Tudor-Locke et al., 2003; CDC, 2003), one article (Thompson et al., 2003) used the (PAQ-C) questionnaire (given systematically throughout a seven-year period), and one study used the Self-Administered Physical Activity Checklist (SAPAC) to record a 1-day recall of 21 selected physical activities (Prochaska et al., 2002).  In addition, one article reported the use of a three-day physical activity log (Yiing-Mei & Li-Chi, 2004) to allow each participant to record one of nine levels of physical activity every fifteen minutes for three days (one weekday, two weekend days).  

Three surveys that appear in the critical mass of articles used in this synthesis included a 1997 China Health and Nutrition Survey (CHNS) (Tudor-Locke et al., 2003), a Physical Activity Survey requiring participants to record how often they participated in each of thirty-two different activities (McMurray et al., 2003), and the Youth Media Campaign (YMC) longitudinal survey to provide baseline assessment of physical activity levels in the United States (CDC, 2003).  


 The type of statistical analysis varied throughout the articles used in this synthesis.  Three studies performed a t-test to determine potential differences in physical activity levels with age (CDC, 2003, Prochaska et al., 2002, & Thompson et al., 2003).  One study used non- parametric statistics in the form of Wilcoxon Rank Sum to resolve differences with respect to time in physical activity (Tudor-Locke et al., 2003).  The other eight articles used some form of ANOVA to examine differences in physical activity with age and included ANCOVA (Ridgers et al., 2005), factorial ANOVA (Vincent & Pangrazi, 2002), a mixed model ANOVA (McMurray et al., 2003), and one, two or three way ANOVAs (Louie & Chan, 2003; Pate et al., 2004; Raustorp et al., 2004; Riddoch et al., 2004; Yiing-Mei & Li-Chi, 2004, respectively).  

Article Grouping & Statistical Analysis


All twelve studies were examined to determine the effect of age on the physical activity levels in children from three to fifteen years old. Quantitative measures (i.e.: effect size, significance level, and whether significant differences were found) were used to determine the effect of different variables on physical activity levels.  Seven of the twelve articles lacked the necessary information to calculate effect size (ES) and determine meaningfulness of the reported statistical analysis. However, these articles were included in this synthesis because they contained important information regarding physical activity levels of children between the ages of three and fifteen years old.  

Information obtained or calculated from each of the twelve articles were coded according to the following categories; (1) author(s), (2) number of subjects (3) age (children 3-15 years of age), (4) cultural setting (American, Chinese, European, etc.), (5) effect size calculations between four age group categories (3-5yrs., 6-8yrs., 9-12yrs., & 13-15yrs of age), and (6) whether significant differences in physical activity between age groups were found (Appendix A1-2).  

To determine the meaningfulness of observed differences in activity levels as a function of age within a given study, effect size was calculated from individual subgroups (Table 1), and then compared/contrasted to the findings reported (Appendix A2). 


where, ES is effect size, M1, & M2 are mean values for physical activity level of group one (younger age group) and group two (older age group), respectively, and SD is the pooled standard deviation. The effect size can be considered to be: large (ES > 0.8), moderate (0.8 > ES > 0.5) or small (0.5 > ES > 0.3) (Thomas & Nelson, 1996).  Positive values indicate a decrease in activity with increasing age, while negative effect size values indicate an increase in activity with an increase with age.             

Table 1

Effect Size Calculations Between Age Groups

Per Study

	Study
	Authors
	Age Groups
	Effect Size

	D-1
	McMurray, et al., (2003)
	9-12 & 13-15
	ES = 1.4

	D-2
	Raustorp et al.,

(2004)
	6-8 & 9-12
9-12 & 13-15 

6-8 & 13-15 
	ES = .35

ES = .28

ES = .12

	D-3
	Riddoch et al.,

(2004)
	 9-12 & 13-15
	ES = .74

	D-4
	Ridgers et al.,

(2005)
	6-8 & 9-12
	ES = -.21

	D-5
	Vincent & Pangrazi,

(2002)
	6-8 & 9-12 
	ES = -.003


D = Articles including information to calculate effect size. 

Results

A combined total of 19,893 children were included in the critical mass of articles examined in this synthesis.  From these studies, statistical data and factors that affect physical activity levels in 3 to 15 year old children were obtained.  The 12 studies in this synthesis examined population samples from rural, suburban, and urban areas from 11 different countries in a wide variety of cultural settings.  Of the 12 studies, four included data taken from physical activity levels of children in the United States (CDC, 2003; McMurray et al., 2003; Pate et al., 2004; Vincent & Pangrazi, 2002), one from children in Canada (Thompson et al., 2003), two from children in China (Louie & Chan, 2003; Tudor-Locke et al., 2003), one study from four different European countries (Denmark, Portugal, Estonia, and Norway) (Riddoch et al., 2004), and four studies examining physical activity data in Barbados, Sweden, England, and Taiwan (Prochaska et al, 2002; Raustorp et al., 2004; Ridgers et al., 2005; Yiing- Mei & Li-Chi, 2004, respectively). The studies included children (both males and females) over a range of ages (Appendix A1).


In this synthesis, cultural setting, factors affecting physical activity levels, and types of physical activity settings, were coded to identify items (and frequency count) reported in the literature to affect physical activity levels in children.  Other items such as whether significant differences were found within each study and effect size between age groups (6-8, 9-12, & 13-15 years old) were examined in reference to age, to explain inconsistent findings in the research literature on the trend in physical activity levels of children from 3-15 years of age.  


For the statistical analysis in this synthesis, the following four age group categories (3-5 year olds, 6-8 year olds, 9-12 year olds, and 13-15 year olds) were used and compared within a given study.  Five of the twelve studies reported all of the necessary information required to calculate effect size between the following age groups (6-8 year olds, 9-12 year olds, and 13-15 year olds) (study D1-5; Appendix A2) (McMurray et al., 2003; Raustorp et al., 2004; Riddoch et al., 2004; Ridgers et al., 2005; Vincent & Pangrazi, 2002).  However, due to the use of a single age group within a study (T1-3; Appendix A2) or missing means and standard deviation values for a given group (T4-7; Appendix A2) effect size calculations were not obtained for the remaining seven studies.  

A total of 720 children in the 6-8 year old category included 344 female and 376 male participants (Raustorp et al., 2004; Ridgers et al., 2005; Vincent & Pangrazi, 2002).  For the 9-12 year old category, 2,708 female and 2,585 male participants, totaling 5,293 children were included in the analysis for this synthesis (McMurray et al., 2003; Raustorp et al., 2004; Riddoch et al., 2004; Vincent & Pangrazi, 2002; Yiing-Mei & Li-Chi, 2004).  Studies involving the 13-15 year old group included a total of 4,566 children, 2,307 girls and 2,259 boys (McMurray et al., 2003; Raustorp et al., 2004; Riddoch et al., 2004).    

Of the twelve articles included in this synthesis, seven articles reported no significant differences in children’s physical activity levels with age (Louie & Chan, 2003; Pate et al., 2004; Raustorp et al., 2004; Ridgers et al., 2005; Tudor-Locke et al., 2003; Vincent & Pangrazi, 2002; Yiing-Mei & Li-Chi, 2004).  Of these seven articles five were based on data collected from children less than thirteen years of age (Louie & Chan, 2003; Pate et al., 2004; Ridgers et al., 2005; Vincent & Pangrazi, 2002; Yiing-Mei & Li-Chi, 2004, respectively).  The other two studies were on children 6-15 years of age (Raustorp et al., 2004 & Tudor-Locke et al., 2003).  This would suggest that there is no trend of decreasing physical activity levels with increasing age for children less than 13 years of age.  

However, four articles did find significant differences (decreasing trend) in physical activity levels with increasing age in children (ages 9-15, 4-11, 8-15 and 9-15 years old) (McMurray et al., 2003; Prochaska et al., 2002; Riddoch et al., 2004; Thompson et al., 2003).  Of these four articles, three were based on data collected from children between the 9-12 and 13-15 year old age groups (McMurray et al., 2003; Riddoch et al., 2004; Thompson et al., 2003).  Of the twelve articles examined in this synthesis, one article did not report whether there were or were not significant differences observed between different age groups (CDC, 2003).  This would suggest the decreasing trend in physical activity levels with increasing age might only be true for children 13-15 years of age.

To determine whether any differences (significant or not) in physical activity levels between the different age groups (6-8, 9-12, & 13-15 years of age) reported in the literature were meaningful, effect size was calculated (Table 1) from the combined physical activity levels of both boys and girls in all articles where means and standard deviations were provided (McMurray et al., 2003; Raustorp et al., 2004; Riddoch et al., 2004; Ridgers et al., 2005; Vincent & Pangrazi, 2002).  Three additional studies reported means and standard deviations, but effect size was not calculated between groups because physical activity data for children was provided in only one group (i.e.: 9-12 year old category [Yiing-Mei & Li-Chi, 2004] and 3-5 year old category [Louie & Chan, 2003; Pate et al., 2004]).  The effect size calculated from two studies that revealed significant differences (and a decreasing trend with age) in physical activity levels for children between the 9-12 and 13-15 year old age groups were large, and would suggest the differences were meaningful (ES = 1.4, & ES = .74) (McMurray et al., 2003; Riddoch et al., 2004).  Effect size calculations from two other articles (Ridgers et al., 2005; Vincent & Pangrazi, 2002) (where no significant differences were found) were very small (ES = -.21, & ES = -.003) suggesting that differences in physical activity levels found between the 6-8 and 9-12 year old age groups were not meaningful.  This would support the literature that suggests physical activity levels in pre adolescent children (under 13 years of age in this synthesis) are similar.  Another study (Raustorp et al., 2004) also found a small effect size across all of the three age groups (6-8, 9-12, & 13-15 years old), suggesting that the differences in physical activity levels between each of these age groups in the study were also not meaningful (6-8 & 9-12, ES = .35, 9-12 & 13-15, ES = .28, & 6-8 & 13-15, ES = .12).  The small effect size reported between the 9-12 and 13-15 year old age groups as well as the 6-8 and 13-15 year old age groups may be attributed to culture and will be elaborated upon in the discussion.  Although not very meaningful, the negative values (ES = -.21 & ES = -.003) from two articles (Ridgers et al., 2005; Vincent & Pangrazi, 2002) containing effect size calculations between the 6-8 and 9-12 year old age groups indicate a very small increase in physical activity levels as the children got older, and positive effect size values calculated between all three age groups (6-8 & 9-12, ES = .35, 9-12 & 13-15, ES = .28, & 6-8 & 13-15, ES = .12) in another study (Raustorp et al., 2004) suggest a very small decrease in physical activity levels with an increase in age.  The reported differences in physical activity levels in these three studies were not significant and therefore, the differences may be due to random variability within the sample population.  However, even a small increase in physical activity should be noted because it is inconsistent with other findings in the literature.                 


Four studies (McMurray et al., 2003; Prochaska et al., 2002; Tudor-Locke et al., 2003; Vincent & Pangrazi, 2002) reported factors that affect physical activity levels of children (T4, T6, D1, & D5; Appendix B1).  The most common factors reported to reduce physical activity are the presence of sedentary activities that include watching television, playing computer games, lack of in-school recess in the upper grades, and studying (McMurray et al., 2003; Prochaska et al., 2002; Tudor-Locke et al., 2003).  Only one study presented factors that positively affect physical activity in children (Vincent & Pangrazi, 2002).  These factors include weather conditions conducive to outdoor activity all year long, strong community programs involving family participation, and support of quality physical education programs from school districts (Vincent & Pangrazi, 2002).


 Physical activity levels were recorded from a number of different settings (See appendix B2).  Four studies (T1, D2, D3, & D5; Appendix B2) included all daily activities from the time the children woke up until the time they went to bed (Louie & Chan, 2003; Raustorp et al., 2004; Riddoch et al., 2004; Vincent & Pangrazi, 2002).  Each of these four studies examined different parameters of the recorded data.  Two of these studies (Raustorp et al., 2004; Vincent & Pangrazi, 2002) recorded all daily physical activities within a four-day period (D2 & D5; Appendix B2).  One study measured all daily physical activity (excluding water play and contact sports) during three days per month for one whole school year (Riddoch et al., 2004), and another study measured all daily physical activity during a twenty-five minute physical activity class (Louie & Chan, 2003).  All other studies included in this synthesis examined a variety of specific activities or physical activity settings (CDC, 2003; McMurray et al., 2003; Pate et al., 2004; Prochaska et al, 2002; Ridgers et al., 2005; Thompson et al., 2003; Tudor- Locke et al., 2003; Yiing- Mei & Li-Chi, 2004).  


Discussion

The purpose of this study is to (1) review the existing literature on physical activity levels in children from ages 3 to 15, and (2) to identify the factors that may have a positive or negative effect on physical activity levels as a function of age.  A total of twelve research-based articles were used in this synthesis to examine how physical activity levels in children change with age, and the factors that may explain inconsistencies in the research literature on this area.  Subjects in the articles that were reviewed in this synthesis, included children 3-15 years of age. Significant differences reported within each study, and effect size calculated between age groups were coded and used to: (1) investigate inconsistencies in the research on physical activity levels of children as they age;  (2) determine meaningfulness of the statistical analysis reported in each study based on age, within and across articles; and (3) examine environmental and cultural factors that may affect physical activity levels in children.  Identifying factors that may positively or negatively affect physical activity levels in children with age, will provide professionals in the field of physical education and fitness with information that will help in the development of quality physical activity intervention programs that integrate cultural, environmental, and lifestyle characteristics for specific age groups.


The results of this synthesis reveal that significant declines in physical activity levels do not typically occur until adolescence (13-15 years old).  All but one out of four articles in this synthesis reported significant decreases in physical activity levels between the 9-12 and 13-15 year old age groups, and five out of seven articles in this synthesis reported no significant differences in physical activity levels in children between the 6-8 and 9-12 year old age groups.    

Three out of the four articles in this synthesis reported no significant differences (i.e. no decreasing trend) in physical activity levels with age for children under 13 years old (McMurray et al., 2003; Riddoch et al., 2004; Thompson et al., 2003).  However, one study did report a decline in physical activity levels of children below 13 years of age (Prochaska et al., 2002).  This inconsistency may be due to the environment of the children who participated in the study by Prochaska et al. (2002).  Although participants in this study (from Barbados, a tropical island) are located in an area conducive to outdoor physical activity year round, the decline in physical activity levels as children age were attributed to the increase of technological advances, providing sedentary activities such as watching television and playing computer games to Barbadian youth (Prochaska et al., 2002).             

Of the seven research articles included in this synthesis that reported no significant decline in physical activity level as children aged (Louie & Chan, 2003; Pate et al., 2004; Raustorp et al., 2004; Ridgers et al., 2005; Tudor-Locke et al., 2003; Vincent & Pangrazi, 2002; Yiing-Mei & Li-Chi, 2004), two of them (Raustorp et al., 2004; Tudor-Locke et al, 2003) also reported no significant decline in physical activity levels of children above 13 years of age. This is contrary to the majority of studies in this synthesis reporting significant declines in the physical activity levels of adolescent children (ages 13-15) and may be due to factors other than age such as geographic location and culture. Tudor-Locke et al. (2003), indicated low overall physical activity levels in Chinese children ages 6-18 years old, who participated in their study.  According to Tudor-Locke et al. (2003), “Chinese children are unique compared to those in other developing countries because they do not perform household chores.”  This is attributed to the pressure placed on Chinese youth to perform scholastically (Tudor-Locke et al., 2003).  On the other hand, Raustorp et al. (2004) reported that the Swedish children recorded pedometer counts that met the requirements for health enhancing levels of physical activity.  Although, Raustorp et al. (2004) did not provide much information in their article about the cultural background and physical activity setting of the participants involved, it seems that an investigation of the positive factors affecting child participation in physical activity in Sweden may provide information on how other countries might reduce the significant decline in physical activity levels of children as they enter adolescence.      

Means and standard deviations were available in five of twelve articles used in this synthesis to calculate effect size (McMurray et al., 2003; Raustorp et al., 2004; Riddoch et al., 2004; Ridgers et al. 2005; Vincent & Pangrazi, 2004).  In the three studies where no significant differences in physical activity levels (i.e. no decreasing trend) as children age from 6-12 years old were reported, these non-significant findings are supported by low effect size (between the 6-8 & 9-12 year old age groups: ES = .35, between the 9-12 & 13-15 year old age groups: ES = .28, between the 6-8 & 13-15 year old age groups: ES = .12, between the 6-8 & 9-12 year old age groups: ES -.21, and between the 6-8 & 9-12 year old age groups: ES = -.003) (Raustorp et al., 2004; Ridgers et al., 2005; Vincent & Pangrazi, 2002, respectively). In the other two studies (McMurray et al., 2003; Riddoch et al., 2005) significant differences found in the physical activity levels (i.e. a decreasing trend) between children in the 9-12 and 13-15 year old age groups are supported by the moderate and large effect size (ES = 1.4 and .74 respectively).  The effect size calculated between physical activity levels of children in the 6-8, 9-12, and 13-15 year old age groups from these five studies suggest that significant declines in physical activity levels in children do not typically occur until children reach adolescence (13-15 years of age).   


Three studies in this research review revealed that sedentary activities are the most common factors affecting physical activity levels in children (McMurray et al., 2003; Prochaska et al., 2002; Tudor-Locke et al., 2003). Sedentary activities are described in the literature to be one of two types that replace time spent on physical activity.  Some sedentary activities such as watching television or playing computer games are more alluring to young children than physical activities, replacing the time they may have spent in physical activity (McMurray et al., 2003; Prochaska et al., 2002; Tudor-Locke et al., 2003).  Studying is reported to be a sedentary activity that is based on pressure to perform academically. (Tudor-Locke et al., 2003).  Time spent studying is also stated to replace time that may be spent in physical activity (Tudor-Locke et al., 2003).  Adding to the list of factors noted in this research synthesis to affect physical activity levels in children is the lack of available recess time in the upper grades, which may contribute to the reported decline in physical activity levels of older children. (McMurray et al., 2003).  

Other factors that may affect physical activity levels are environmental and cultural influences.  Climate, urban, suburban, and rural areas are factors in a child’s environment that may have a large effect on their participation in physical activity (Tudor-Locke et al., 2003).  For example, with a lack of space, children living in urban settings may participate more in sedentary activities such as watching television or playing computer games, than children living in suburban or rural areas where there is more space for physical activity (Tudor-Locke et al., 2003).  On the other hand, Vincent & Pangrazi (2002) reported three factors that are said to have a positive affect on physical activity levels in children including weather conditions conducive to outdoor activity all year long, strong community programs involving family participation, and support of quality physical education programs from school districts.       

From the reported data on children from eleven different countries examined in this research synthesis, the largest decline in physical activity level with age occurred in a study representing children ages 8-15 in the United States (McMurray et al., 2003).  Declining physical activity levels in children as they reach adolescent years seem to be consistent across the literature in this area. This suggests that physical activity professionals in the United States as well as in other countries, may need to focus on reducing factors that negatively affect physical activity levels (such as sedentary activities and lack of recess in upper grades in school) and encourage positive factors that affect physical activity levels in children (such as creating strong family oriented physical activity based community programs) (Vincent & Pangrazi, 2002).  Although, past studies report significant declines in the physical activity levels of children as they age, the findings of this synthesis reveal that significant declines in physical activity levels occur primarily between the 9-12 and 13-15 year old age groups, and may not be true for the 6-8 and 9-12 year old age groups.  
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Appendix A

Appendix A1: Subjects & Cultural Setting

	Study
	Authors
	Subjects (N)
	Age
	Cultural Setting

	T-1
	Louie & Chan,

(2003)
	N = 148
	3-5
	China

(Urban & Suburban)

	T-2
	Pate et al.,

(2004)
	N = 247
	3-5
	United States

(Urban)

	T-3
	Yiing-Mei & Li-Chi,

(2004)
	N = 463
	9-12
	Taiwan

(Urban)

	T-4
	Prochaska et al.,

(2002)
	N = 1,579
	4-11
	Barbados

(Island)

	T-5
	Thompson et al.,

(2003)
	N = 138
	9-15
	Canada

	T-6
	Tudor-Locke et al.,

(2003)
	N = 2,702
	6-15
	China

	T-7
	CDC, (2003)
	N = 4,500
	9-13
	United States

	D-1
	McMurray et al.,

(2003)
	N = 1,064
	8-15
	United States

(Rural & Urban)

	D-2
	Raustorp et al.,

(2004)
	N = 892
	7-14
	Sweden

(Rural, Suburban, & Urban) 

	D-3
	Riddoch et al.,

(2004)
	N = 2,185
	9-15
	Four European Countries:

Denmark, Portugal,

Estonia, Norway

(Urban & Island)

	D-4
	Ridgers et al.,

(2005)
	N = 228
	5-10
	England

(Urban)

	D-5
	Vincent & Pangrazi,

(2002)
	N = 711
	6-12
	United States


T = Articles lacking information to calculate effect size between age groups.

D = Articles including information to calculate effect size.

Appendix A2: Effect Size & Significant Differences

	Study
	Authors
	Age
	Effect Size (ES)
	Significant Differences

	T-1
	Louie & Chan,

(2003)
	3-5
	-
	No 

	T-2
	Pate et al.,

(2004)
	3-5
	-
	No 

	T-3
	Yiing-Mei & Li-Chi,

(2004)
	9-12
	-
	No 

	T-4
	Prochaska et al.,

(2002)
	4-11
	-
	Yes 

(Decrease with age)

	T-5
	Thompson et al.,

(2003)
	9-15
	-
	Yes 

(Decrease with age)

	T-6
	Tudor-Locke et al.,

(2003)
	6-15
	-
	No 

	T-7
	CDC, (2003)
	9-13
	-
	-

	D-1
	McMurray et al.,

(2003)
	8-15
	 ES: Between

(9-12 & 13-15 Age Groups)

ES = 1.4
	Yes 

(Between age groups 9-12 & 13-15)

	D-2
	Raustorp et al.,

(2004)
	7-14
	 ES: Between

(6-8 & 9-12) ES = .35

(9-12 & 13-15) ES = .28
(6-8 & 13-15) ES = .12 
	No 

	D-3
	Riddoch et al.,

(2004)
	9-15
	ES: Between

(9-12 & 13-15 Age Groups)

ES = .74
	Yes 

(Between age groups 9-12 & 13-15)

	D-4
	Ridgers et al.,

(2005)
	5-10
	ES: Between

(6-8 & 9-12 Age Groups)

ES = -.21
	No 

	D-5
	Vincent & Pangrazi,

(2002)
	6-12
	ES: Between

(6-8 & 9-12) 

ES = -.003
	No 


T = Articles lacking information to calculate effect size between age groups.

D = Articles including information to calculate effect size. 

Appendix B

Appendix B1

Factors Affecting Physical Activity Levels in Children

	Factors
	T-1
	T-2
	T-3
	T-4
	T-5
	T-6
	T-7
	D-1
	D-2
	D-3
	D-4
	D-5
	t

	Watching Television
	
	
	
	X
	
	X
	
	X
	
	
	
	
	3

	Playing Computer Games
	
	
	
	X
	
	
	
	X
	
	
	
	
	2

	Lack of Recess in Upper Grades
	
	
	
	
	
	X
	
	
	
	
	
	
	1

	Studying
	
	
	
	
	
	X
	
	
	
	
	
	
	1

	Weather Conducive to Year Round Outdoor Physical Activity 
	
	
	
	
	
	
	
	
	
	
	
	O
	1

	Strong Family Oriented Physical Activity Based Community Programs 
	
	
	
	
	
	
	
	
	
	
	
	O
	1

	School District Support of Quality Physical Education Programs
	
	
	
	
	
	
	
	
	
	
	
	O
	1


X = Factors that have a negative affect on physical activity Levels in children.

O = Factors that have a positive affect on physical activity Levels in children.

t = Total number of articles listing each factor.

Appendix B2

Physical Activity Settings

	Measured Physical Activities
	T-1
	T-2
	T-3
	T-4
	T-5
	T-6
	T-7
	D-1
	D-2
	D-3
	D-4
	D-5
	Total

	All Daily Activities 
	X
	
	
	
	
	
	
	
	X
	X
	
	X
	4

	Organized/Sports
	
	
	
	X
	X
	
	X
	X
	
	
	
	
	4

	Biking
	
	
	
	X
	X
	X
	
	X
	
	
	
	
	4

	Recess
	
	X
	
	
	
	
	X
	
	
	
	X
	
	3

	Walking
	
	
	
	
	X
	X
	
	X
	
	
	
	
	3

	Out of School
	
	
	X
	
	
	
	X
	
	
	
	
	
	2

	Games
	
	
	
	
	X
	
	
	X
	
	
	
	
	2

	Indoor Chores
	
	
	
	
	X
	X
	
	
	
	
	
	
	2

	Outdoor Chores
	
	
	
	
	X
	X
	
	
	
	
	
	
	2

	Running
	
	
	
	
	X
	
	
	X
	
	
	
	
	2

	Active Commuting
	
	
	
	
	X
	X
	
	
	
	
	
	
	2

	Leisure/Free Time
	
	
	
	
	
	X
	X
	
	
	
	
	
	2

	Physical Education Class
	
	X
	
	
	
	X
	
	
	
	
	
	
	2

	During School Time (Only)
	
	X
	X
	
	
	
	
	
	
	
	
	
	2

	Water Play
	
	
	
	
	X
	
	
	X
	
	/
	
	
	2:1

	Dance
	
	
	
	
	
	
	
	X
	
	
	
	
	1

	Exercises
	
	
	
	
	X
	
	
	
	
	
	
	
	1

	Contact Sports
	
	
	
	
	
	
	
	
	
	/
	
	
	0:1

	X = Included Activities
	
	
	
	
	
	
	
	
	
	
	
	
	

	/ = Excluded Activities
	
	
	
	
	
	
	
	
	
	
	
	
	


Total = Total studies including a particular activity



ES =  M1 – M2


              Pooled SD 








