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Age-Related Changes in Types and
Contexts of Physical Activity in

Middle School Girls
Russell R. Pate, PhD, James F. Sallis, PhD, Dianne S. Ward, EdD, June Stevens, PhD,

Marsha Dowda, DrPH, Gregory J. Welk, PhD, Deborah R. Young, PhD, Jared B. Jobe, PhD,
Patricia K. Strikmiller, MS

Background: Because girls are less physically active than boys, it is important to understand the
types of activities preferred by girls, and changes in those preferences over time, in order to design
effective physical activity interventions.

Purpose: To describe developmental trends in participation in specifıc forms of physical activity in
6th- and 8th-grade girls.

Methods: Data for this study are from the Trial of Activity for Adolescent Girls. Self-reported
physical activity, anthropometric, and demographic data were collected from random cross sections
of 6th-grade girls in 36middle schools in six U.S. communities. The same data were collected 2 years
later from random cross sections of 8th-grade girls, as well as in previously measured 6th-grade girls
who remained in the schools. Analyses were conducted with SAS using mixed-model ANOVAs to
determine differences between 6th- and 8th-grade girls. Data were collected in 2002–2003 and
2004–2005 and analyzed in 2008–2009.

Results: The top physical activities reported by 6th- and 8th-grade girls were similar. Of the top 13
activities reported by 6th- or 8th-grade girls, 8th-grade girls reported participating in more 30-
minute blocks for ten of the activities and were more likely to report participating as part of an
organized program.

Conclusions: The activities reported by 6th- and 8th-grade girls were similar, but the way they
participated in themchanged from6th to 8th grade. Eighth-grade girls weremore likely to participate
in activities that are often part of school-based team sports, and the time of participation in these
activities was greater. Interventions to increase physical activity in adolescent girls should be in-
formed by the factors that influence their participation in organized school sports programs and
community-based activities that promote physical activity.
(Am J Prev Med 2010;39(5):433–439) © 2010 American Journal of Preventive Medicine
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he 2008 Physical Activity Guidelines for Ameri-
cans1 includeda recommendation that childrenand
youthengage in60ormoreminutesofmoderate-to-

igorous physical activity each day. The Guidelines further
ecommendedthatyouthshouldregularlyengage inspecifıc
ypes of physical activity, including resistance exercise,
one-loading activities, and activity of vigorous intensity.
urveillance systems, including the Youth Risk Behavior
urvey in the U.S., monitor participation in overall physical
ctivity and intensities of activity. They typically do not,
owever, monitor participation in specifıc forms of activity
nd do not document the physical and social contexts for

articipation in specifıc activities.
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Physical activity patterns andpreferences of youth vary
y population subgroups, with the most obvious differ-
nces between girls and boys.2–5 Because girls are less
hysically active than boys, it is particularly important to
nderstand the specifıc types of activities performed and
referred by girls. This information would help to in-
rease the effectiveness of future interventions and public
ealth programs designed to promote physical activity in
oung people.
The Trial of Activity inAdolescentGirls (TAAG)was a

arge-scale study of physical activity in middle school
irls. Data on physical activity were obtained using a
odifıed version of the 3-Day Physical Activity Recall
3DPAR), which captured context, type, and intensity of
hysical activity.6,7 The 3DPAR data provided informa-
ion on the specifıc forms of physical activity performed
y a large, diverse group of middle school girls. The data
eported here identify themost common specifıc forms of
hysical activity that 6th- and 8th-grade girls engaged in
uring the 3 hours after school and describe the patterns
nd physical and social contexts of participation for the
orms of activity reported most frequently. Developmen-
al trends in physical activity participation were exam-
ned by comparing the 6th- and 8th-grade samples.

ethods
tudy Design

he TAAG was a group RCT of a physical activity intervention in
iddle school girls recruited from six communities in the U.S.8 Six
iddle schools in each community were recruited for the study, for
total of 36middle schools; three schools in each community were
andomized to intervention and three to control. Schools were
elected by convenience, but with ethnic diversity as a goal. Study
oordination was provided by the University of North Carolina at
hapelHill, and the Project Offıce was at theNationalHeart, Lung,
nd Blood Institute, NIH.
Two random cross-sectional samples were drawn, the fırst

mong 6th-graders at the beginning of the study and the second
mong 8th-graders at the end of the study, following the 2-year
ntervention. Sixth-grade girls who remained in a school at 8th
rade also were re-measured, and formed an adventitious cohort.
The study was approved by the participating universities’ IRBs.
ach participant’s parent or guardian provided written informed
onsent, and all participants assented to participation. Consent for
easurement was obtained for at least 80% of the random sample.
he cross-sectional analysis included 1636 girls in 6th grade and
398 girls in 8th grade from the 36 schools. Data were collected in
002–2003 and 2004–2005 and analyzed in 2008–2009.

elf-Reported Physical Activity

he 3DPAR assesses self-reported PA behavior in the previous 3
ays, beginningwith themost recent day, using a script and graphic
ıgures to explain the intensity of common activities.6 Participants
ecorded their physical activity using a grid divided into 30-minute

ime blocks, beginning at 6:00AM and ending at 12MN. Girls entered 6
heir predominant activity in each 30-minute block and selected an
ntensity code for each non-sedentary activity. A list of 71 activities
rouped in categories by type of activity was provided.MET values
ere obtained from the Compendium of Physical Activities.9 For
he current study, only activity from the 3 hours after school was
onsidered.
Girls also reported where and with whom non-sedentary activi-

ies took place. The fıve choices for “where” were school, home/
eighborhood, community facility, other outdoor public area, and
ther. For the present study, other outdoor public area and other
ere combinedwith community facility. The four choices for “with
hom” were by yourself; with one other person; with several peo-
le; and with an organized program, class, or team.

ther Measures

irls answered two questions about race/ethnicity and self-
eported free/reduced lunch status. Parents reported girls’ date of
irth on the consent form. Height and weight were measured by
rained assessors using standardized procedures. BMI was calcu-
ated by dividing weight in kilograms by height in meters squared.
eight status categories (�85th percentile and �85th percentile
MI-for-age) were created based on the CDC Growth Charts.10

tatistical Methods

escriptive statistics were calculated for girls included in the cross-
ectional samples. The top ten activities that were equal to or above
METs were determined for each sample of girls using 3 days of
ecall. A girl was considered a participant in an activity if she
eported the activity at least once during the 3-day recall period.
omparison by group (control versus intervention) revealed no
ignifıcant differences,8 so the groups were combined in the anal-
ses. All analyses were conducted with SAS, version 9.1.3.
Mixed-model ANOVAs were used to determine if there were
ifferences in year (6th versus 8th grade) for percentage of girls
eporting each activity (using Proc Mixed and Glimmix with logit
ink and binomial distribution); mean number of blocks reported
or the activity (using Proc Mixed and Glimmix with log link and
oisson distribution); and the intensity of the activity (mixed-
odel ANOVA). Models included time as a fıxed effect, with fıeld
enter and school within fıeld center as random effects for each
ample. Signifıcance levels were assessed based on the mixed mod-
ls, taking into account the positive intraclass correlation expected
n these data.11 Models were also tested with race, weight status,
nd both race and weight status as fıxed effects. These models were
hen repeatedwith the cohort of girls thatwasmeasured in both 6th
nd 8th grades.
Unadjusted frequencies for “where” and “with whom” were

alculated for reported 30-minute blocks of each activity. Logistic
nalyses for each of the activities were performed to test if therewas
grade difference.

esults
pproximately 20% of the girls in each cross-sectional
ample were African American, 22% were Hispanic,
45% were white, and 11% were other races; �37%
eported free/reduced-price lunch (Table 1). Girls in the

th-grade sample were of mean age 12.0 years (SD�0.5)

www.ajpm-online.net
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nd their BMI was 20.8 (SD�4.8). Girls in the 8th-grade
ample had a higher mean BMI (22.8�5.3).
The ten physical activities most frequently reported by

irls in 6th and 8th grades are shown in Table 2. Travel by
alking and household chores were the activities most
requently reported by both 6th- and 8th-grade girls.
ance, basketball, playing with younger children, walk-
ng for exercise, and running/jogging were in the top ten
or both age groups. Activities in the top ten for only
th-grade girls included softball/baseball, volleyball, and
rack and fıeld, whereas bicycling, playground games, and
ymnastics/tumbling were in the top ten for only 6th-
rade girls.
Table 3 presents unadjusted data for differences in

able 1. Descriptive characteristics of participants

Variable M (SD) or %

SIXTH GRADE

Age (years) 12.0 (0.5)

BMI 20.8 (4.8)

>85th percentile 33.2

Race

White 47.1

Black 20.2

Hispanic 22.0

Other 10.8

Free/reduced-price lunch

Yes 40.8

No 46.3

Don’t know 12.9

EIGHTH GRADE

Age (years) 14.0 (0.5)

BMI 22.8 (5.3)

>85th percentile 34.8

Race

White 46.3

Black 21.0

Hispanic 21.3

Other 11.5

Free/reduced-price lunch

Yes 37.6

No 55.1

Don’t know 7.3

ote: 85th percentile based on BMI growth charts
revalence of the 13 activities that were included in the (

ovember 2010
op ten for either 6th- or 8th-grade girls or both. Sixth-
rade girls were signifıcantly more likely than 8th-grade
irls to report basketball, playing with younger children,
unning/jogging, bicycling, playground games, and gym-
astics. Eighth-grade girls were signifıcantly more likely
o report travel by walking, softball/baseball, track and
ıeld, and volleyball. After adjusting for race, weight sta-
us, and race and weight status, there were no changes in
irection or signifıcance of the differences from6th to 8th
rade except for gymnastics/tumbling, for which the dif-
erencewas not signifıcantwhen adjusting for race or race
nd weight status.
Table 3 also includes grade-level comparisons for the
nadjusted mean number of 30-minute blocks and the
eported intensity of each activity over the 3-day period.
en of the 13 activities differed in the mean number of
locks reported by 6th- and 8th-grade girls. After adjust-
ng for race, weight status, and race and weight status, the
irection and signifıcance of the differences between 6th
nd 8th grade remained the same, except for playground
ames. After adjusting for race and race and weight sta-
us, the reported number of blocks of playground games
eclined signifıcantly from 6th to 8th grade. No differ-
nces by grade were found for playing with younger chil-
ren and bicycling. For the activities that did differ, 8th-
rade girls reported a higher number of blocks for ten of
hem. Sixth-grade girls reported a higher number of
locks for only one, playground games. Only two activi-
ies differed in reported intensity. Sixth-grade girls re-
orted higher intensity than 8th-grade girls for basketball
6.5 and 6.2METS, respectively) and walking for exercise

able 2. Most prevalent physical activities in 6th- and
th-grade girls

Activity 6th grade 8th grade

1 Travel by walking Travel by walking

2 Doing household chores Doing household chores

3 Basketball Dance

4 Dance Basketball

5 Playing with younger
children Walking for exercise

6 Walking for exercise Running/jogging

7 Running/jogging Playing with younger
children

8 Bicycling Softball/baseball

9 Playground games Volleyball

10 Gymnastics/tumbling Track and field

ote: 6th grade, n�1636; 8th grade, n�3398
4.1 and 3.9 METS, respectively). There were no changes
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fter adjustment for race, weight status, or race and
eight status.
The analyses for Table 3 were repeated in the cohort of

irls for which both 6th- and 8th-grade data were avail-
ble (n�1336; 52.5% white, 18.6% African American,
9.5% Hispanic; mean (SD) age � 11.9 (0.4) years; mean
MI � 20.7 (4.8); 34.8% free/reduced-price lunch at
aseline). For percentage of girls reporting and mean
locks of activity, all means (SE) were in the same direc-
ion, although travel by walking, running/jogging, and
ymnastics/tumbling did not reach signifıcance
p�0.05). For intensity, basketball and walking for exer-
ise were in the same direction as in the cross-sectional
nalyses, but they did not reach signifıcance (p�0.05).
Figures 1 and 2 show the locations where girls reported
erforming the 13 activities. Sixth-grade girls were more
ikely to report participating in basketball and volleyball
t home or in their community, whereas 8th-grade girls
ere more likely to report participating in these activities
t school or in the community. Girls were most likely to
articipate in softball/baseball in the community as sixth-
raders and at school as eighth-graders. Sixth-grade girls
eported participating in track and fıeld at home, school,
nd community locations, whereas the majority of 8th-
rade girls reported participating in it at school.
Responses to the “with whom” question are shown in

able 3. Prevalence, frequency, and intensity of middle s
ctivity across all days

Activity

Percentage of girls reporti

6th grade
(n�1482)

8th grade
(n�2969)

Travel by walking 16.0 18.4**

Doing household chores 13.4 14.6

Basketball 8.9 6.2****

Dance 6.1 5.7

Playing with younger children 5.1 2.7****

Walking for exercise 4.6 5.4

Running/jogging 4.2 3.1**

Bicycling, mountain biking 2.7 1.1****

Playground games 2.6 0.1****

Gymnastics/tumbling 1.3 0.9*

Softball/baseball 1.0 1.9***

Track and field 0.7 1.4***

Volleyball 0.5 1.8****

ote: Years were compared using mixed-model ANOVA with school a
p�0.05,**p�0.05,***p�0.01,****p�0.001
igures 3 and 4. The most signifıcant difference between v
th- and 8th-grade girls was observed in the sports activ-
ties. Eighth-grade girls were more likely than 6th-grade
irls to report participating in basketball, dance, running,
ymnastics, softball, track, and volleyball as part of an
rganized program. More 6th-grade girls reported walk-
ng for exercise alone and biking with one other person,
hereas more 8th-grade girls reported walking with one
ther person and biking with several people.

iscussion
any previous studies have reported declines in partici-
ation inmoderate-to-vigorous physical activity as youth
ove through adolescence.12–16 However, the specifıc
hysical activity behaviors underlying that change have
ot been studied extensively. The major fınding of the
resent study was that specifıc forms of physical activity
eported most frequently were similar in 6th- and 8th-
rade girls, but the manner in which girls engaged in
ome of those activities changed in ways that are poten-
ially important. Notably, there was an apparent trend
oward greater participation in team sports among
ighth-graders. For 8th-grade girls, more-frequent par-
icipation was observed in the forms of physical activity
hat young people typically engage in as school-based
ompetitive team sports (i.e., softball, track and fıeld, and

l girls’ participation in common forms of physical

M (SE) blocks M (SE) intensity

6th grade 8th grade 6th grade 8th grade

1.9 (0.09) 2.2*** (0.07) 3.7 (0.05) 3.7 (0.05)

2.0 (0.10) 2.2** (0.07) 3.1 (0.03) 3.1 (0.02)

2.7 (0.24) 3.3*** (0.22) 6.5 (0.10) 6.2** (0.09)

2.1 (0.18) 2.6** (0.13) 4.5 (0.00) 4.5 (0.00)

2.2 (0.14) 2.1 (0.12) 4.0 (0.00) 4.0 (0.00)

1.8 (0.16) 2.2** (0.11) 4.1 (0.06) 3.9** (0.03)

1.6 (0.13) 2.0** (0.11) 9.5 (0.19) 9.4 (0.15)

2.1 (0.21) 2.1 (0.22) 6.3 (0.32) 6.3 (0.32)

2.3 (0.25) 1.6 (0.30) 5.0 (0.00) 5.0 (0.00)

2.4 (0.54) 3.7*** (0.50) 4.6 (0.12) 4.7 (0.11)

2.3 (0.55) 4.1*** (0.35) 5.0 (0.00) 5.0 (0.00)

2.8 (0.86) 4.7** (0.56) 7.7 (0.63) 6.6 (0.46)

1.6 (0.84) 3.8*** (0.55) 5.1 (0.26) 5.5 (0.15)

ite as random variables and controlling for race.
choo

ng

nd s
olleyball). Further, the time of participation for these

www.ajpm-online.net
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orms of physical activities was greater among eighth-
raders than sixth-graders, a pattern that is consistent
ith structured team sport practice sessions.
We observed changes in the location of some activities

“where”) between sixth- and eighth-graders. In all cases,
th-grade girls were less likely than 6th-grade girls to report
oing these activities at home and more likely to report
oing them at school or in a community setting. It is not

igure 1. Location where girls reported engaging, on any da
3 METs, by grade
Difference by grade p�0.05

igure 2. Location where girls reported engaging, on any d
3 METS, by grade

Difference by grade p�0.05

ovember 2010
lear if the change in locations reflects changes in girls’ ac-
ivity preferences or differences in the types of activities that
re available to them; organized activities at school and in
he community may be more available and accessible to
lder girls. Some TAAG schools provided interscholastic
ports for 7th- and 8th-grade students but not for 6th-grad-
rs. In order to promote activity in girls, it may be useful for
iddle schools toopen sports participation to students in all

f recall, in unorganized physical activity for which intensity

of recall, in organized physical activity for which intensity
ys o
ays
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rades and for community programs to offer a variety of
ctivities that appeal to both younger and older middle
chool girls.
Middle school may be a time to leverage girls’ growing

wareness of and interest in sports for the purpose of
ncreasing their overall physical activity levels. Efforts to
ttract girls to sports programs could support their in-
olvement in sporting activities through increased offer-
ngs, involvement of family, and reinforcement by influ-
ntial adults (teachers and coaches). Also, physical
ducation could play an important role.17 In addition to

igure 3. People or group with whom girls reported engag
Difference by grade p�0.05

igure 4. People or group with whom girls reported engag

Difference by grade p�0.05
ncluding sports popular with girls in the curriculum,
hysical education teachers should advocate for sports
articipation outside of their class, linking girls to oppor-
unities for participation in the community.
In the present study, the most common place for
hysical activity was home/neighborhood, suggesting
hat most activities were not organized. Unstructured
hysical activities, such as walking for exercise, walk-
ng for transportation, and biking took place most
ften in this setting. This fınding suggests that neigh-
orhoods need to be designed with transportation in-

in unorganized physical activity

in organized physical activity
ing
ing
www.ajpm-online.net
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rastructure (sidewalks, bike lanes) to support walking
nd biking, and park and recreation facilities to sup-
ort other common activities.18 Efforts to promote
hese activities may be particularly important for girls
ho are not interested in or do not have access to sport
ctivities. From the 6th to 8th grades, school became a
ore important location for organized activities. This
hift could result from a combination of community
rograms becoming more competitive and exclusive
nd middle schools providing more opportunities for
lder students.
The large anddiverse samples of girls from six different

egions of the U.S. are a strength of the current study.
lthough the data cannot be considered to be nationally
epresentative, it is likely that the physical activity pat-
erns observed in the present study are reflective of those
n 6th- and 8th-grade girls across the country. Future
tudies in nationally representative samples would be
esirable. Replication of the cross-sectional analyses in a
izeable adventitious cohort is another strength of the
tudy. It is also important that contextual information
elated to social and physical settings for physical activity
as available, in addition to information on the specifıc
orms of physical activity in which girls participated. A
ajor limitation of the study is that data were available

or girls in 6th and 8th grades only; it will be important for
uture studies to apply similar methods across wider age
anges. In addition, the assessments of the key variables
xamined in the present study were based on self-report
nd, therefore, recall limitations may have influenced the
ındings.
In summary, the current study observed participation

n specifıc forms of physical activity in diverse samples of
th- and 8th-grade girls. Changes were consistent with
ncreased participation in structured school sports pro-
rams and suggest that effective promotion of physical
ctivity in adolescent girls may depend, in part, on girls’
ccess to and preparation for attractive school sports
rograms.
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rom the National Heart, Lung, and Blood Institute: U01
L066855 (Tulane University); U01HL066845 (University of
innesota); U01HL066852 (University of South Carolina);
01HL066853 (University of North Carolina at Chapel Hill);
01HL066856 (San Diego State University); U01HL066857

University of Maryland); and U01HL066858 (University of

ovember 2010
rizona). The authors thank Gaye Groover Christmus, MPH,
niversity of South Carolina, for editing the manuscript.
No fınancial disclosures were reported by the authors of this
aper.

eferences
1. 2008 Physical Activity Guidelines for Americans. USDHHS, 2008.

www.health.gov/paguidelines/.
2. Sallis JF, Zakarian JM, Hovell MF, Hofstetter CR. Ethnic, socioeco-

nomic, and sex differences in physical activity among adolescents.
J Clin Epidemiol 1996;49(2):125–34.

3. Hovell MF, Sallis JF, Kolody B, McKenzie TL. Children’s physical
activity choices: a developmental analysis of gender, intensity levels,
and time. Pediatr Exerc Sci 1999;11:158–68.

4. Myers L, Strikmiller MS, Webber L, Berenson GS. Physical and seden-
tary activity in school children grades 5–8: The Bogalusa Heart Study.
Med Sci Sports Exerc 1996;28:852–9.

5. Aaron DJ, Storti KL, Robertson RJ, Kriska AM, Laporte RE. Longitudi-
nal study of the number and choice of leisure time physical activities from
mid to late adolescence: implications for school curricula and community
recreation programs. Arch Pediatr AdolescMed 2002;156(11):1075–80.

6. Pate RR, Ross R,DowdaM,Trost SG, Sirard J. Validation of a three-day
physical activity recall instrument in female youth. Pediatr Exerc Sci
2003;15:257–65.

7. McMurray RG, Ring KB, Treuth MS, et al. Comparison of two ap-
proaches to structured physical activity surveys for adolescents. Med
Sci Sports Exerc 2004;36(12):2135–43.

8. Webber LS, Catellier DJ, Lytle LA, et al. Promoting physical activity in
middle-school girls: Trial of Activity for Adolescent Girls. Am J Prev
Med 2008;34(3):173–84.

9. Ainsworth BE, Haskell WL,Whitt MC, et al. Compendium of physical
activities: an update of activity codes and MET intensities. Med Sci
Sports Exerc 2000;32(9S):S498–516.

0. CDC. 2000 CDC growth charts: U.S. Hyattsville MD: National Center
for Health Statistics, 2000. Report No.: 314.

1. Murray DM. Design and analysis of group-randomized trials. New
York: Oxford University Press, 1998.

2. Sallis JF. Epidemiology of physical activity and fıtness in children and
adolescents. Crit Rev Food Sci Nutr 1993;33:403–8.

3. Van Mechelen W, Twisk JW, Post GB, Snel J, Kemper HC. Physical
activity of young people: The Amsterdam Longitudinal Growth and
Health Study. Med Sci Sports Exerc 2000;32(9):1610–6.

4. Kimm SY, Glynn NW, Kriska AM, et al. Decline in physical activity in
black girls and white girls during adolescence. N Engl J Med 2002;
347(10):709–15.

5. McMurray RG, Harrell JS, Bangdiwala SI, Hu J. Tracking of physical
activity and aerobic power from childhood through adolescence. Med
Sci Sports Exerc 2003;35(11):1914–22.

6. Pate RR, Stevens J, Webber LS, et al. Age-related change in physical
activity in adolescent girls. J Adolesc Health 2009;44(3):275–82.

7. Sallis JF, Prochaska JJ, Taylor WC, Hill JO, Geraci JC. Correlates of
physical activity in a national sample of girls and boys in grades 4
through 12. Health Psychol 1999;18(4):410–5.

8. Sallis JF, Kerr J. Built environment and physical activity. Press Counc

Phys Fit Sports Res Dig 2006;7(4):1–8.

http://www.health.gov/paguidelines/

	Age-Related Changes in Types and Contexts of Physical Activity in Middle School Girls
	Introduction
	Methods
	Study Design
	Self-Reported Physical Activity
	Other Measures
	Statistical Methods

	Results
	Discussion
	Acknowledgment
	References


