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ABSTRACT: This study examined effects ofa school-based i11terve111ion en/led PLAY ( Prommi11g Lifestyle Activity for Youth) 011 ph)W· 
h·al activity level.,· and body ma.,s i11de.x ( BM/) of.w 11de111s. Participants included 606fourt h-grad e .w,denrs se lec1ed from a stratified 
sample of 35 schools in Arizona a11d placed i1110 four groups: Pl.A Y & PE. Pl.A Y Only. PE Only, a11d No Trea1111e111. A treat111e111-
co111ml. po.1·t-meas urr111e111 design assessed physical ctctiviry usi11g rite YAMAX pedometer , and height and weight dara were collected 
following the i11ten•e11tion. O11e-way ANOVAs were used tu analyze the data. Re.mfr., indicated the trea1111e111 w,u effective at increas
ing the physical actil'ity level of children, especially girls. No significant differences between grou ps werefou,ulfor BM/ . Progra ms 
such as Pl.A Y, which can increase the activ ity level of child ren, may have significw1t health implicmions for youth. (J Sch Health. 
2003:73(8):3 17-32 I ) 

PromOiing phys ica l act ivity for childr e n has receive d 
considerable attenti on durin g the past decade . Durin g 

childh ood, physical and psychological health are related co 
participation in regular physical activity.' In addition, phys i
cal activity and physical inactivity track from childho od to 
ad ultho od .2·' The tracking of phy sical ac tivity has strong 
implica tions. given the documented hea lth benefits of regu
lar physica l activity for adults. • Man y skills adult s use to 
beco me physi ca lly active are learned whil e engag ing in 
ph ys ica l activity during c hildbood .5 Ob esity among 
American yo uth a lso has be co me a nati onal co nce rn . 
Phy sica l ac tivity has been reco mmended as an important 
co mpon e nt in co mba tin g the increas ing pre valen ce of 
obes ity.~ Because evidence co ntinue s Lo mount rega rding 
benefits of physical activity for children. promoting physi
cal activity has become a national hea lth priority. 

The focus on yout h ph ys ica l activity has led to the 
crea tion of phys ica l activity guidelines and recommenda
tions specific to adolescents. chi ldren. and infants.' ·5•

7
·" The 

rev ised NASPE guid elin es for yout h, aged 5-12 years, 
recommend that children accumulat e 60 or more minutes of 
deve lopm enta lly appropr iate phy sica l activi ty on all or 
most days of the week. ' The NASPE gu.idel.ines recommend 
that childr en participate in a variety of activitie s and avoid 
exte nded periods of inact ivity. Other sources suggest girls 
should accumulate 11,000 steps per day and boys accum u
late J 3,000 steps per day.ij Such recommendat ions provide 
practitioners and resea rchers with a goal to work toward 
when develop ing activity intervention s. 

Researc hers and prac titioners also offer recommenda
ti ons for developing physical activity interv e nti ons. 
Because most students attend schoo l, schools should acce pt 
some respo nsibility for promotin g physical activity in chil
dren. including time for structured play durin g the schoo l 
day beyond recess tim e. 9· ' 0 Other resea rch reco mmend s 
interventions make physical activ ity enjoya ble and attrac-
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Live to students. 11 

Some research sugges ts interventions can increa e the 
physical activity leve l of children.12 Stone et al 13 reviewed 
22 school-based studies Lhat exa mined effec ts o f physical 
ac ti v ity in terventions on childr en and yo un g adult s. 
Improvements in knowledge and attitudes related to physi
ca l activity were reported in these studies; howeve r. little 
evi den ce suggeste d phys ica l ac tivi ty levels increase d 
because of the interventions. However. most of these stud
ies used subjec tive measures (personal reca ll) of physica l 
activity . 

Ern st and Pan graz i" exa mined the effec tiveness of an 
intervention to promote youth physical activity in Arizo na. 
Thi s pro gram. Promoting Li fes ty le Ac ti vity in Youth 
(PL AY), used a self-report instrument to assess physical 
activity. The Phy sica l Activity Questionnaire for Older 
Children (PAQ-C ) wa s used to assess the influence of 
PLAY on lhe physica l activity level of chi ldren. Results 
indi ca ted group s participating in PLAY s ignifican tl y 
increased their physical act ivity level, while con trol groups 
reported no signifi cant increase in physica l activity level. 
Mix ed findings from these s tudi es suggest a need for 
further examinati on of the effective ness of physical activity 
interventions. 

This stud y involved evalu ation of the PL AY program 
us in g an obj ec ti ve meas ure of phy sic al ac ti vi ty, th e 
pedometer, a device that meas ures ver tical move ment as 
steps or cou nts. Using pedometers to assess physical activ
ity level has been validated and widely used as a research 
tool. "·'6 Sequeira et al17 found Lhe pedo meter a more practi
cal, less biased, measure of phys ica l activity than question
nair es s uch as PAQ-C. Therefore, this study exa min ed 
effecL,; of the PLAY intervention on student physical activ
ity leve l defined as total step co unts, and on bod y mass 
index (BMI ). 

METHODS 
The PLAY Philosophy 

The PLAY pro gra m , impl e me nted by the Arizona 
Departm e nt of Hea lth Service s. promotes moderate to 
vigorous physical activity for children in grades four to six. 
Thi s process-o riented program shifts the focus from fitness 
and toward regular pani cipation in daily physica l act ivity. 
Impl emented in 1996, PLAY meets many of the Arizona 
D e partm e nt of Educatio n 's Comprehen s ive School 
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Education Standa rds. Since its inception, more than 24,000 
student s have participated in PLAY eac h yea r. The inter
vention seeks lo Leach children active lifestyle habit s and 
encourage them to accumulate 30-60 minutes of moderate 
to vigorous physical activity dail y. PLAY req uires a 15-
rninute activity break during the school day to teach youth a 
variety of physica l activities. Parti cipation also involves 
self-monit oring by student s to deve lop aware ness of the 
amount of activity they perform each day. In general, PLAY 
was designed to promot e the attitudes and behaviors neces
sary 10 participa te in a lifetime of physical activity. 

Prior to implementing the intervention, teachers received 
trainin g from co unty health coord inato rs who fac ilit ate 
PLAY. Training included informati on regarding the PLAY 
philosophy, implementing the interve ntioo, and teaching 
s tud en ts in an active se ttin g. Proper implementat io n 
included teaching students to self-m onitor physical activity 
using daily act ivity logs provided by PLAY. In addit ion, 
teachers were trained Lo avoid fa lse motiva tor s such as 
incentives and public display of physical activity behavior. 
County hea lth coo rdinat ors visited schoo ls regularly to 
monitor the intervention and answer questions. 

PLAY can be implemented in any schoo l setting . The 
intervention focuses on physica l activity and does not teach 
physical skills; it is not intended to replace a comprehen
sive physical education (PE) program. However, PLAY can 
provide an important supplement to a daily PE program . 
ih e intervent ion places responsibility for physical activity 
on the classroom teacher, who becomes a model for helping 
children develop active lifestyles. By implementing PLAY, 
school s choose to beco me more involved in meeting 
Arizona health objectives, especially those related to physi
cal activity. 

PLAY places responsibility fo r meeting physical activity 
recommendations on the stud ents, thus teach in g them 
usef ul self- manag ement sk ill s at an early age. PLAY 
encourages children to select physical activ ities they enjoy 
most, so studen ts are encouraged to participate in activit ies 
that meet their individual needs and interests. 

Participants 
A total of 35 Arizona schools participated. Schools were 

stra tified into four gro ups based on their participation in 
PLAY and/or the existence of a PE progra m (Table 1). 
Schools were selected randomly within each group wilh one 
excep tion, the No Treatme nt group. Because th e to tal 
number of schools without a PE or PLAY program was 
limited , all schools in the No Treatment group were selected. 
Selected schools then were asked to participate. Thirty-seven 
schools accepted and one school declined to participate. 

Particip ants included 606 fo urth -gra de st udent s (3 15 
girls, 291 boys) and their teachers. Mean age for boys as 
well as for gir ls was 9.8 years (SD = .6). The study was 
lirp_ited to fourth graders to ensure that participants had no 
prev ious expos ure to PLAY. The intervention and data 
collection occurred in spring 2002. Informed consent letters 
were signed by aJl parents/guardians of participants, and 
each participant signed an informed assent form as recom
mended by the Institutional Review Board. 

Instruments 
Data were collected using two measure s: pedometer step 

co unt s and BMJ. Student ph ys ical activity le ve l was 
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assessed within four weeks after conclusion of the interven
tion . He ight and weight of each st udent was r ecord ed 
during Lhe week of phys ica l activity data co llection and 
used to calculate BMI. 

Physical Activity . Student physica l activ ity leve l was 
assessed using a Yamax pedometer (Tokyo, Japan , MLS-
2000). Numerous studies have shown this tool as accurate 
and re liable with adult s as well as childr en. 15·

16
•
18

•1• When 
compared to heart rate monitor s and several acce lerome
ters , pedom ete r s report less measurement e r ro r. 15 

Kilanowski et al 16 found that, when used with chi ldren, the 
pedometer correlates highly both to direct observa tion and 
to accelerometry. 

Body Mass Index (BMJ). BMl assesses weight relative 
to he ight and provides an easy method for eval uating a 
large number of participants. Calc ulated as [(Weight in 
Pound s/Height in lnche s2)*703 J, BMI was used to deter
mine international cut point s for children who will pass 
through a BMI of 25 and 30 at age 18 20 

Research Design 
A treatment-contro l, post-measurement design was used. 

Table I presents the study design and number of parti ci
pants in each group . BMl data were not available for seven 
students , so the number of student s with physical activity 
data and number of students with BMI data differ. Because 
PE promot es physical activity, it was used as an indepen
dent variable. Although the qualit y of PE program s at study 
school s was not assessed, the potential influence of PE on 
physical activity level and BMI could not be disregarded. 

Student s in the PLAY & PE and PLAY Only groups 
participated in PLAY, a 12-week intervention implemented 
during the school day. PLAY was facilitated by classroom 
teac hers and provid ed childr en with 15 minute s of daily 
physical activity. 1t was implemented in three steps. 

Step 1: Promote Play Behavior . This phase was imple
mented over a one-week peri od. Teachers discussed the 

Table 1 
Study Design 

PLAY & PE PE Only 
10 schools 10 schools 

Physical Activity Data Physical Activity Data 
185 students 178 students 

(91 girls, 94 boys) (93 girls, 85 boys) 
BM/ Data BM/ Data 

183 students 175 students 
(89 girls, 94 boys) (90 girls, 85 boys) 

PLAY Only No Treatment 
9 schools 6 schools 

Physical Activity Data Physical Activity Data 
150 students 93 students 

(75 girls, 75 boys) (56 girls, 37 boys) 
BM/ Data BM/ Data 

150 students 91 students 
(75 girls, 75 boys) (54 girls, 37 boys) 



importanc e of physical activity and PLAY procedure s wiLh 
the class. Students and teacher s pruticipa ted in 15 minute s 
of activ ity each schoo l day. Thjs step was guided by the 
following: a) the teache r's role was 10 prompt students 10 
move. Wal.king was the minimum level of activity expec ted. 
Standing and sitting were discouraged . For examp le, wrut
ing in line during a game was acceptable , but sitting and 
visiting with friends was unacceptable . b) Children chose a 
pace that was comfmtable for them. "Pushing" children to a 
more rigorous pace was neither required nor expected. c) 
The importan ce of phy sica l ac ti vity was di sc usse d 
frequently . Teachers were instructed to show they cared (by 
being physically active, if possib le) about students being 
physically active. Teachers were remi nded that , when chil
dren see a sign ificant adult valuing physica l act ivity, it may 
affect their physical activity level.,. 

Step 2: lntrodu ce Teacher-Dir ected Activiti es . Th is 
phase was impl emented for thr ee week s. Stu den ts and 
teacher co ntinued to participate in 15 minut es of dai ly 
activity. Howeve r, in this step, the teache r introduced a vari
ety of games and activities. All teacher s taught the same 
games on the same days. For examp le, on day one, "exer
cise tag•· was taught. On day two, the game was "med ic 
tag." A total of 15 act ivities was taught. Teacher s received 
teaching cards with an exp lanation of the game and teach
ing tips. This step exposed stude nts to a variety of enjoy
able games and activ ities that could be played outs ide of 
school with minimal equipme nt. 

Step 3: Encourage Self-Dir ected Activity. Thi s phase 
was implemented for eight weeks. It encouraged student s Lo 
become self-d irected in achieving 30 minute s or more of 
daily physica l activity independent of the teacher. Types of 
activit ies avai lable to st udent s out side of sc hoo l we re 
disc ussed by the c las s . During thi s e ight-week period, 
student s reco rded their activity on their PLAY log sheet. 
Participant s were enco uraged to spend at least 30 minutes a 
day (outside of school ) in act ivity, be active at least five 
days per week. and record their daily activity. At the begin
ning of each schoo.l day, students were asked by the class
room teacher to record their previou s day 's activities. The 
step sought to teach children 10 assume responsibilit y for 
developing regular physical activity habits. 

Students in the No Treatment and PE Only groups did 
not parti cipate in PLAY. To ensure that all parti cipant s 
received equal attent ion, and that they mon itored some type 
of behavior these partic ipants recorded "things f do afte r 
school " for eight weeks. Th ese participant s were given a 
sheet similar lo the groups involved in PLAY, with the only 
excep tion thal all activities were reco rded, including seden
tary activit ies. Exa mpl es of "thin gs I do af ter schoo l" 
included watching TV, walki ng a dog, playing with friends, 
and reading. Teache rs instructed students to record their 
previous day's activi ties (both active and sedent ary) eac h 
morni ng (similar 10 the PLAY students). 

PROCEDURES 
Before implementing the interven tion, all county health 

department phys ical activity program coordinators (coord i
nators) received training abou t PLAY and how to teach the 
activi ties. Teachers and coo rdin ators received guideli nes 
regard ing implementation of PLAY and the protoc ol for 
groups not in PLAY. Coordi nator s also were trained to 
collect pedometer data and approp riately sea l the pedome-

ters. Teachers then were trained by coordi nators to imple
ment the intervention and to teach all 15 activities and 
games. Materia ls for both PL AY and the groups not in 
PLAY were distributed to schools prior to implementation. 

Due Lo a limited number of pedomete rs, data co llection 
was comp leted over a three-week period after the last day 
of intervention. To elimina te the impact of the 15-mi nute 
activity break on activity level, teachers were instructed to 
discontinue the activity periods at the conclus ion of PLAY. 
Participant s wo re sealed pedometers for four consecu tive 
weekda ys. Pedometer s were sea led using a cab le tie LO 

prevent inadvertent resetting, then attached to the waistband 
or bell. lf no waistband or belt was available, a small bell 
was provided. Children were instructed to engage in normal 
acti viti es. Prior to the s tud y, ch ildre n were oriented to 
pedometers and allowed to explore how they worked. 

On the morning of the ftrsl day of data co llection, part ici
pant s were g iven a sea led pedome ter with a numb er. 
Children were instructed to wear the pedometer all day (with 
the exception of swinuning or baths) and to take the pedome
ter off before going to bed . When gett ing dressed in the 
moming , the pedometer was put back on and worn to school. 
A trained researcher then unsealed the pedometers, recorded 
step counts, resealed the pedome ters, and returned them to 
the classroom within an hour. Th.is process was repeated at 
the same time each day to ensure a 23-hour count. 

After turn ing in the pedometers, student s co mpleted 
brief surveys to: a) estab lish that ch ildren were wearing 
pedometer s. and b) detem1ine tbe type of phys ica l act ivi
ties the children pruticipated in the previous day. During the 
week of data collection , t11ese surveys were used to check 
student adherence to the protocol and to morutor missing or 
unusual data. Data more than 6,000 steps different from the 
mean of previous days were deemed unusual. This number 
was based on previous research which found standard devi
ations of approxima tely 3,000 DSC in chi ldren of lhe same 
age.21 If the data were unusual or missing, researchers used 
the survey and questio ned the cruld to determine causes (ie, 
rode a horse, took the pedometer off after school) for vari
ability in the data. 

During the week o f phys ical activity data co llecti on, 
student height and weight were assessed using a standard
ized protoco l. Prior to data collection, each scale was cali
brated for accuracy and a tape .measure was fastened to the 
wa ll. To ensure acc uracy, a yar dstick also was used to 
double-check the tape p lacemen t. Students were instructed 
to remove their shoes and "stand ta.II" in front of the tape 
measu rer with their hee ls against Lhe wail. 

Mean ru1d standard devia tions were calc ulated by group 
and gender, for steps and BMJ values. Students missing 
more than two days of data were eliminated from the analy
sis as foJlows: No PLAY, No PE (3%), PLAY, No PE (1 %). 
No PLAY, PE (6%), and PLAY, PE (2%). Reported step 
counts represe nt mean dai ly step counts. BMI values were 
calcu lated using the formu la prese nted previously. One-way 
ANOVAs with a .05 level of significance were employed 
using Tukey post hoc procedu res for follow-up ru1alysis as 
necessary. 

RESULTS 
Table 2 conLains mean and standard deviation values for 

pedometer steps and BMl by group and gender. Values for 
steps are rugher than those reported in another study using a 
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similar population. 21 Results showed boys higher than girls 
in steps and lower in BMI values. Simi larly, groups partici
pating in PLAY (PLAY & PE, and PLAY Only ) accumu
lated mor e steps and recorded lower BMI values. 

One-way analysis of var iance (ANOYA) was conducted 
to evaluat e the re lationship between the groups and steps 
and BMJ. The group factor included four levels: PLAY & 
PE, PLAY OnJy, PE Only , and No Trea tment. The ANOYA 
was s ignificant [F (2, 605) = 3.552, p = .O l4]. Tukey post 

Girls 
Boys 
All 

Girls 
Boys 
All 

Girls 
Boys 
All 

Girls 
Boys 
All 

Table 2 
Means and Standard Deviations by Groups 

Mean 

12,222 
13,287 
12,763 

11,429 
13,758 
12,598 

11,899 
12,951 
12,401 

9,945 
13,050 
11,180 

Steps 

Standard 
Deviation 

PLAY &PE 
3,665.1 
3,937.0 
3,832.7 

PLAY ONLY 
3,295.8 
4,364.5 
4,026.0 

PE ONLY 
3,562.3 
4,223.4 
3,919.5 

No Treatment 
3,416.2 
4,756.0 
4,261.9 

BMI 

Standard 
Mean Deviatio r 

18.64 4.03 
19.12 4.27 
18.89 1.15 

18.74 4 .25 
18.76 3.26 
18.76 3.78 

19.59 4 .31 
19.10 4 .64 
19.35 4.47 

20.35 5.51 
19.30 4.02 
19.92 4.96 

hoc tests revealed sigrtificant differences in favor of the 
PLAY groups between the No Treatm ent and PLAY & PE 
groups and between the No Treatmen t and PLAY Onl y 
gro ups. When groups were analyzed by ge nder, one-way 
ANOYAs showed significant difference s for girls [F(3, 3 14) 
= 5.36 . p < .00 I) . Follow-up analy ses using Tu key's post 
hoc tests indica ted significant step mean differences for No 
Trea tment and PLAY & PE groups and for No Treatment 
and PE groups. Table 3 contains U1e significant difference s 
by group for tep counts. 

Diff erences in BMl by group were examin ed using a 
one-way ANOVA with BMI as the dependent variable and 
gro up as the independent variable. No significan t differ
ences were found. 

DISCUSSION 
Thi s study evaluated effec tiveness of Ule PLAY interven

tion in promotin g lifestyle physical activi ty, and examined 
the influence of different physical act ivity levels on BMI. 
Findin gs provide insight into the usefu lness of phy sical 
activity interventions such as PLAY. 

Results indicated the treatment was effec tive at increas
ing Llle physical activity level of children, espec ially girls. 
These findin gs have interesting imp lica tions, particularl y 
for increasing the physical activ ity level of girls . Girl s in 
the PE & PLAY and PE Only groups scored significantly 
higher in physical activity than girls in the No Treatment 
gro up. Thou gh not s ignifi can t, g irl s in the PLAY Onl y 
gro up demonstrated high er phy sica l ac tivity levels than 
gir ls in the No Treatment group . The most active gir ls had 
both PE and PLAY. rn fourth grade at least. girls benefited 
from having both experie nces. 

No significa nt differe nces in steps were observed for 
boys across treatment groups. Descriptive statistics showed 
boys in all groups near or above 13.000 steps per day on 
ave rage. In a descript ive stud y with no inter ve nti on, 
Vincent and Pangrazi 21 used a similar data co llection proto
co l as used in Lllis study. They found I 0-year-old boys took 

Table 3 

Group 

All Students 
PLAY & PE 
No Treatment 

PLAY Only 
No Treatment 

Girls 
PLAY & PE 
No Treatment 

PE Only 
No Treatment 

1 p < .05; 2 p < .01; 3 p < .001 

Significant Differences for Step Counts Between Group s 

Mean 

12,763 
11,180 

12,598 
11,180 

12,222 
9,945 

11,899 
9,945 

Standard 
Deviation 

3,833 
4,262 

4,026 
4 ,262 

3,665 
3,416 

3,562 
3,416 

Mean 
Difference 

1,583 

1,418 

2,277 

1,954 
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S!gnificance 

.0102 

.0351 

.0013 

.0062 



an average of 12,546 steps per day, 500 steps less than the 
average for the No Treatment group in this study, sugges t
ing that randomly selected boys in this study already were 
high ly active (or unknow ingly motivated ) prior to the inter 
vention . The lives of elementary-aged children are highly 
structured with little tim e for phys ica l activi ty, parti cularly 
during school. Given the relative ly high physical activ ity 
levels of boys, mu c h of their d isc reti o nary time ma y 
aJready be spent in a physicaJly active manner. Thu s, there 
may not be enough time in a typ ical day to be more active. 
For this reason , the effec t of PLAY on boys may not be as 
large as for g irls, who are less active as a group . 

BM! data howed no s ign ifica nt differen ces betw ee n 
groups, likely due to the relative.ly brief length of the inter
vention. Some effective inter ven tion s fo r obe se children 
lasted longe r.°·22 PLAY is intend ed for use through grad es 
four to six, so condu cting the interve ntio n over a number of 
years migh t affec t weig ht man age ment Again. only fourth 
graders participated in this study to ensure all parti cipants 
had no previous expos ure to PLAY. 

Findin gs from this study sugges t intervention s such as 
PLAY poten1.ially can increase the physica J activity leve l of 
child ren. School hea lth programs , by impl ementin g a 
simple 15-minute act ivity break that empha sizes phys ical 
ac tivity and enco uragi ng stude nts to monit or their ow n 
phy s ica l ac tivit y. ca n positively influen ce the hea lth o f 
students. ■ 
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