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BACKGROUND: It has been well evidenced that physical activity (PA) has a positive effect on human health. It is
very likely that a physically active child will grow up to be a physically active adult. Growing older, there is evidence
of decreasing PA in children and youth. In the period of adolescence, girls tend to be less physically active than boys
and therefore they are understood to be a risk group in relation to PA.

OBJECTIVE: The aim of the study was to characterize school related weekly PA in adolescent girls and to identify
the influence of participation in physical education lessons (PE) on the structure of weekly PA.

METHODS: The study was carried out using the ActiGraph monitor and record sheets in a period of five school
days and two weekend days.

RESULTS: The results have shown that girls participating in two or more PE lessons show higher overall PA
performed at school and also spend more time performing intensive PA at school than girls participating only in
one or no PE lessons during the week. At school, the girls spent on average 10 minutes performing moderate PA
(3.1-6 MET) and 0.6 minutes intensive PA (> 6 MET). The girls spent most of the time at school in being physically
inactive, on average 125 minutes. When we compare these results with health recommendations (seven times a week
60 minutes of moderate PA and 3 times a week 20 minutes of intensive PA), we can argue that PA in adolescent girls
really needs to be examined in research. Moreover, the results show that school and PA performed there (physical
education lessons) still plays its irreplaceable role in the education system regarding the total level of PA and healthy
lifestyle in adolescent girls.

CONCLUSIONS: The increase of total PA in adolescent girls can be secured by the increase in school related
PA (more PE lessons, introducing at least one physically active recess for 30 minutes during a school day, enhancing
active transport to and from school) and by the increase of girls’ participation in organized PA outside of school and

PA at weekends.

Keywords: Secondary school, physical education, monitoring of physical activity, girls.

INTRODUCTION

The positive effect of physical activity on health is well
documented (Strong et al., 2005; USDHHS, 2008). At
the same time, it has been proven that a physically active
child will grow to be a physically active adult with a high
likelihood (Kraut, Melamed, Gofer, & Froom, 2003;
McKenzie, 1999; Savela et al., 2010; Telama et al., 1997).

There is a number of studies that deal with obesity
in children and adults and that warn against constant-
ly increasing obesity and physical inactivity (PI) and
diseases related to them (Goran, Reynolds, & Lindquist,
1999; Strong et al., 2005).

Along with age, the level of PA in children and youth
is decreasing (Duncan, E., Duncan, J., & Schofield, 2008;
Riddoch et al., 2004; Tudor-Locke et al., 2009), with
the biggest decline in intensive PA (Fromel, Chmelik et
al., 2007). Regarding the decline of PA, the most risky
group is adolescent girls (Duncan, E., Duncan, J., &
Schofield, 2008). Adolescent girls are less active than
adolescent boys (Armstrong et al., 1990; CDCP, 2008;

Fromel, Novosad, & Svozil, 1999; Riddoch et al., 2004),
however, according to Sigmund, Croix, Miklankova and
Fromel (2007), the decline of PA is more apparent in
boys than in girls.

Fromel, Chmelik et al. (2007) have found that boys
and girls who engage in some form of organized PA
meet the health recommendations for PA significantly
more frequently than those who do not.

When studying the decline of PA in adolescent girls, it
is necessary to monitor the level of PA on weekdays and
at weekends. According to Sigmund et al. (2003) who
monitored PA in adolescent girls and boys, the decline
of PA is apparent mainly at weekends. Similarly, Treuth
et al. (2007) who monitored girls using ActiGraph found
that girls spent more time in moderate and intensive PA
on school days than at weekends.

The decline of PA at weekends (Duncan, E., Dun-
can, J., & Schofield, 2008) supports to a great extent the
role of school regarding the level of PA on school days.
School related PA forms an important part of total PA
on school days (Wickel & Eisenmann, 2007).
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School related PA comprises of transport to and
from school, PA during breaks, and PA in PE lessons.
Moreover, the longer breaks there are during a school
day, the more PA (Verstraete et al., 2006) children per-
form. Also, the more space children and youth have
(m2) at school, the more PA they perform (Loucaides
et al., 2009). Physical activity during breaks on a school
day can have a similar health effect as a physical educa-
tion lesson (Fromel et al., 2008).

Due to this reason, many authors argue for the po-
tential of schools to increase PA in children and adoles-
cents (Pate et al., 2006; PCPFS, 2009; USDHHS, 2010).
In relation to the prevention of obesity and interventions
enhancing PA, it is important to pay attention to school
related PA (PA in PE lessons, transport to/from school,
PA during breaks).

The aim of the study was to characterize school re-
lated weekly PA in adolescent girls and to identify the
effect of the participation in PE lesson on the structure
of weekly PA.

METHODS

The sample comprised 136 randomly selected girls
(age 17.97 £0.6 years; body weight 57.76 £8.15 kg; body
height 166.92 +6.9 cm; BMI 20.72 £2.52 kg/m?2) from
eight secondary schools in Poland in Katowice region in
the school year 2009/2010. All girls gave their consent
to the study. The girls were divided into three groups ac-
cording to their participation in PE lessons. The division
was made on the basis of results from ActiGraph and
from record sheets of participating girls. Group OPE -
without participation in PE lessons (n = 36), group 1PE
with participation in one PE lesson (n = 45) and group
2PE - with participation in two or more PE lessons
(n = 55) during five school days.

The girls’ PA was monitored for one week (5 school
days and 2 weekend days) using the ActiGraph GTIM
accelerometer, along with record sheets into which
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the girls recorded the time they put on and took off
the monitor, the type and time of PA and PI (physical
inactivity). This accelerometer is considered reliable for
the monitoring of physical activity in adolescents (Kohl,
Fulton, & Caspersen, 2000). The girls were monitored
for 14 hours (£2.14 hours) per day. The results from
ActiGraph were processed using specially designed soft-
ware ,,ActiPa2006“ (Chytil, 2006), which described PA
in girls according to their energy expenditure, PA inten-
sity, number of steps, and the time spent doing each
type of PA or PI. After the data had been processed, the
girls received feedback in written form with comments.

School related PA (PA realized in the time period
between entering the school in the morning and leav-
ing the school in the afternoon) was divided into four
categories according to its intensity in compliance with
Pate et al. (1995), physical inactivity = 1 MET, low
PA = 1.1-3 MET, moderate PA = 3.1-6 MET and inten-
sive PA = 6.1-12 MET. In no participants did we meas-
ure PA higher than 12 MET.

To carry out the statistical analysis of the data,
STATISTICA 9.0 program was used. To compare the
groups with different participation in PE, Kruskal-Wallis
ANOVA and coefficient ,effect size“ n? (Morse, 1999)
were applied. Statistical significance was set at the level
of p <.05.

This study was approved by the Ethical Committee
of the Faculty of Physical Culture at Palacky University
in Olomouc.

RESULTS

School related physical activity accounts for 32% of
total daily PA (steps/day) in the group OPE, 33% in
1PE group, and 38% in 2PE group of the total daily PA.

Comparing the OPE, 1PE, and 2PE groups regarding
the PA intensity expressed in METs, we observe gradual
growth of PA, with the 2PE group showing the highest
intensities in all school related PAs (TABLE 1).

TABLE 1
Physical activity of girls (n = 136) at school according to its intensity (min.) in each group
Group OPE (n = 36) Group 1PE (n = 45) Group 2PE (n = 55)
Intensity PA (MET) H P n?
Mdn | IOR | M | SD | Mdn | IOR | M | SD | Mdn | IOR | M | SD

=1MET 119.6 | 46.9 | 118 | 36.8 | 122.2 | 39.7 | 122 [29.9| 133.4 | 41.1 | 136 | 31.5 5.97 .050 .04
1.1-3 MET 16.1 75 | 172 6.3 | 16.8 9.7 1189 94 | 224 7.8 |24.3] 6.2 | 29.59** | <.001 | .22
3.1-6 MET 7.6 8.7 | 8.6 | 6.7 10 77 | 11.2] 8.6 | 9.4 9.6 | 11.5| 7.7 4.29 117 .03
6.1-12 MET 0 0.3 0.3 | 0.7 0 0.6 0.5 1 0.4 0.4 | 0.8 1 26.46 % | <.001 | .20

Legend: group OPE - a group without participation in PE lessons, group 1PE - a group with participation in one PE lesson, group 2PE -
a group with participation in two or more PE lessons, Mdn - median, IQR - interquartile range, M - mean, SD - standard deviation

H - Kruskal-Wallis test, P - statistical significance, n2 - coefficient “effect size”, a - a statistically significant difference between groups 0
and 2, b - a statistically significant difference between groups 1 and 2
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Statistically and logically significant differences be-
tween groups are found in low PA (1.1-3 MET) and
intensive PA (6.1-12 MET). In the case of moderate
PA (3.1-6 MET) no statistically and logically significant
differences were found between the groups. In physical
inactivity (= 1 MET) no statistically and logically signifi-
cant differences were found between the groups either.

When we compare the groups among themselves,
there is a statistically significant difference between OPE
and 2PE (p <.001) and 1PE and 2PE (p <.001) in low
PA, and also between OPE and 2PE (p <.001) and 1PE
and 2PE groups (p <.001) in intensive PA.

Walking and housework in second place are the types
of PA which the girls spent the most time with. When
we compare these types of PA in each group, there is
an different order than in the case of school related
PA. Group OPE spent the most time with them, 1PE in
second place and 2PE spent the least time (Fig. 1). The
comparison of groups regarding the types of PA shows
differences between the groups regarding their participa-
tion in PA and the types of PA they perform (Fig. 2).

DISCUSSION

The results show that girls participating in two or
more PE lessons show higher levels of school related PA
in total and spend more time performing intensive PA at
school than girls participating in one or no PE lesson.

Fig. 2
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At the same time, the school related PA expressed in
percentage forms a larger part of total daily PA in the
former group of girls than in the later two ones.
Fromel et al. (1999) monitored PA in PE lessons
at secondary and elementary schools, and identified
the lowest average PA intensity in girls at elementary

Fig. 1
Total time in girls (n = 136) spent walking or in house-
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schools (4.53 MET) and the highest in boys at secon-
dary schools (5.28 MET). The measured values of PA
were between 3.1-6 MET: moderate PA, e.g. gymnas-
tics (4 MET), tennis-double (6 MET), basketball (not
a competitive game - 6MET), volleyball (not a competi-
tive game: 6-9 players, 3 MET), golf (4.5 MET) (Ains-
worth et al., 2000). Adolescent girls at Polish secondary
schools spent, at school, only 10 minutes on average in
PA of such intensity (group OPE 8.6 min.; group 1PE
11.2 min.; group 2PE 11.5 min.).

All the girls spent most of their time in PI, on an
average of 125 minutes (group OPE 118 min.; group 1PE
122 min.; group 2PE 136 min.). Physical inactivity includ-
ed lying down, listening to music, reading in a vehicle,
sitting, standing, watching TV, writing while lying down,
etc. (Ainsworth et al., 2000).

Girls spent, in intensive PA of 6.1-12 MET at school,
on an average of 0.3 minutes - group OPE, 0.5 minutes -
group 1PE and 0.8 minutes - group 2PE.

Based on comparison with health recommendations,
which suggest seven times a week of 60 and more minu-
tes of moderate PA, and at least three times a week
20 minutes of intensive PA (USDHHS, 2008), we can
argue that if the girls spent only 10 minutes on the aver-
age in moderate PA related to school, it seems to be
rather an alarming finding.

In both moderate PA and intensive PA, our findings
show that adolescent girls are a group at risk threatened
by an inactive lifestyle and the diseases caused by it
(DH, 2004; Riley & Jones, 2007).

Limits of the study

The results from ActiGraph were assessed together
with using the record sheets into which the girls re-
corded at what time they put on and took off the moni-
tor and the type and time of PA and PI. This procedure
depends on the responsibility and precision of the par-
ticipating girls and their perception of PA.

More detailed information about the mental state,
psychological state and physical fitness of the partici-
pants was not ascertained.

The content of physical education classes was not
observed.

CONCLUSION

The study has confirmed that school related PA (es-
pecially PE lessons) plays a significant role in education
and is irreplaceable regarding the level of total daily PA
in adolescent girls. Further, it is necessary to establish
such material and legislative conditions which would en-
hance adolescent girls’ participation in PE lessons and
other types of organized PA. School related PA in Polish
girls accounts for 34% of their total daily PA in school
days. Considering the fact that adolescent girls spend
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about half a day at school, we can argue that interven-
tions carried out in the school environment are crucial.

Among the interventions that would enhance school
related PA in adolescent girls, we can suggest introduc-
ing at least one physically active 30 minute long break
during the school day, maintaining the number of PE
lessons, or other types of organized PA. Further, girls’
participation in organized PA outside of school should
also be enhanced.

ACKNOWLEDGMENT

The study has been supported by the research grant
from the Ministry of Education, Youth and Sports of
the Czech Republic (No. MSM 6198959221) “Physical
Activity and Inactivity of the Inhabitants of the Czech
Republic in the Context of Behavioral Changes”.

This study was carried out within the research grant
funded by Faculty of Physical Culture at Palacky Univer-
sity ,,A school for healthy and physically active lifestyle
in 15-16 years old pupils (FTK 2010_021)“.

REFERENCES

Ainsworth, B. E., Haskell, W. L., Whitt, M. C, Irwin, M. L.,
Swartz, A. M., Strath, S. J., O’Brien, W. L., Bassett,
D. R. Jr.,, Schmitz, K. H., Emplaincourt, P. O., Jacobs,
D.R.Jr, & Leon, A. S. (2000). Compendium of phy-
sical activities: An update of activity codes and MET
intensities. Medicine & Science in Sports & Exercise,
32(9Suppl.), 498-504.

Armstrong, N., Balding, J., Gentle, P., & Kirby, B.
(1990). Patterns of physical activity among 11 to
16 year old British children. British Medical Journal,
301(6745), 203-205.

Centers for Disease Control and Prevention (CDCP).
(2008). Youth risk behavior surveillance - United
States, 2007. Surveillance Summaries. Morbidity and
Mortality Weekly Report, 57(4), 1-36.

Department of Health (DH). (2004). At least five times
a week: Evidence of the impact of physical activity and
its relationship to health [Online]. Retrieved 4. 4. 2010
from the the World Wide Web: http://www.dh.gov.
uk/prod_consum_dh/groups/dh_digitalassets/@
dh/@en/documents/digitalasset/dh_4080987.pdf.

Duncan, E., Duncan, J. S., & Schofield, G. (2008).
Pedometer determined physical activity and active
transport in gitls. International Journal of Behavioral
Nutrition and Physical Activity, 5(2). Retrieved 20. 3.
2008 from the World Wide Web: http://www.ijbnpa.
org/content/5/1/2.

Fromel, K., Chmelik, F., Blaha, L., Feltlova, D., Foj-
tik, I., Horak, S. et al. (2007). Pohybova aktivita Ces-



Acta Univ. Palacki. Olomuc., Gymn. 2011, vol. 41, no. 2

ké mladeZe: Korelaty intenzivni pohybové aktivity.
Ceskd kinantropologie, 11(4), 49-55.

Fromel, K., Novosad, J., & Svozil, Z. (1999). Pohybovd
aktivita a sportovni zdjmy mlddeZe. Olomouc: Univer-
zita Palackého v Olomouci.

Fromel, K., Stelzer, J., Groffik, D., & Ernest, J. (2008).
Physical activity of children aged 6-8: The beginning
of school attendance. Journal of Research in Child-
hood Education, 23(1), 29-40.

Chytil, J. (2006). Program PaTj2006 [Computer soft-
ware]. Olomouc: Software Centrum.

Goran, M. 1., Reynolds, K. D., & Lindquist, C. H.
(1999). Role of physical activity in the prevention
of obesity in children. International Journal of Obesi-
1, 23(3), 18-33.

Kohl, H. W., Fulton, J. E., & Caspersen, C. J. (2000).
Assessment of physical activity among children and
adolescents: A review and synthesis. Preventive Medi-
cine, 31(2Suppl.), 54-76.

Kraut, A., Melamed, S., Gofer, D., & Froom, P. (2003).
Effect of school age sports on leisure time physical
activity in adults: The CORDIS study. Medicine &
Science in Sports & Exercise, 35(12), 2038-2042.

Loucaides, C. A., Jago, R., & Charalambous, 1. (2009).
Promoting physical activity during school break ti-
mes: Piloting a simple, low cost intervention. Preven-
tive Medicine, 48(4), 332-334.

McKenzie, T. L. (1999). School health related physical
activity programs: What do the data say? Journal of
Physical Education, Recreation & Dance, 70(1), 16-19.

Morse, D. T. (1999). MINISIZE2: A computer program
for determining effect size and minimum sample size
for statistical significance for univariate, multi va-
riate and nonparametric tests. Educational and Psy-
chological Measurement, 59(3), 518-531.

Pate, R. R., Pratt, M., Blair, S. N., Haskell, W. L.,
Macera, C. A., Bouchard, C., Buchner, D., Ettinger, W.,
Heath, G. W,, King, A. C., Kriska, A., Leon, A. S., Mar-
cus, B. H., Morris, J., Paffenbarger, R. S., Patrick, K.,
Pollock, M. L., Rippe, J. M., Sallis, J., & Wilmore, J. H.
(1995). Physical activity and public health: A recom-
mendation from the Centers for Disease Control and
Prevention and the American College of Sports Medi-
cine. JAMA, 273(5), 402-407.

Pate, R. R., Davis, M. G., Robinson, T. N, Stone, E. J.,
McKenzie, T. L., & Young, J. C. (2006). Promoting
physical activity in children and youth. A leadership
role for schools. Circulation, 114(11), 1202-1213.

President’s Council on Physical Fitness & Sports (PCPFES).
(2009). School physical education as a viable change
agent to increase youth physical activity. Research
digest, 10(2). Retrieved 20. 3. 2010 from the World
Wide Web: http://www.fitness.gov/publications/di-
gests/digest-june2009-508version.pdf.pdf.

Riddoch, C. J., Andersen, L. B., Wedderkopp, N.,
Harro, M., Klasson-Heggebo, L., Sardinha, L. B.,

69

Cooper, A. R., & Ekelund, U. (2003). Physical activi-
ty levels and patterns of 9 and 15 year old European
children. Medicine & Science in Sports & Exercise,
36(1), 86-92.

Riley, J. G., & Jones, R. B. (2007). When girls and boys
play: What research tells us. Childhood Education,
84(1), 38-44.

Savela, S., Koistinen, P., Tilvis, R. S., Strandberg, A. Y.,
Pitkala, K. H., Salomaa, V. V., Miettinen, T. A., &
Strandberg, T. E. (2010). Leisure time physical ac-
tivity, cardiovascular risk factors and mortality dur-
ing a 34 year follow up in men. European Journal of
Epidemiology, 25(9), 619-625.

Sigmund, E., Croix, D. S. M., Miklankova, L., & Fro-
mel, K. (2007). Physical activity patterns of kin-
dergarten children in comparison to teenagers and
young adults. European Journal of Public Health,
17(6), 646-651.

Sigmund, E., Fromel, K., Sigmundova, D., & Sallis, J. F.
(2003). Role $kolni télesné vychovy a organizované
pohybové aktivity v tydenni pohybové aktivité ado-
lescentl. T¢lesnd vychova a sport, 13(4), 6-9.

Strong, W. B., Malina, R. M., Blimkie, C. J. R., Da-
niels, S. R., Dishmann, R. K., Gutin, B., Hergen-
roeder, A. C., Must, A., Nixon, P. A., Pivarnik, J. M.,
Rowlands, T., Trost, S., & Trudeau, F. (2005). Evi-
dence based physical activity for school-age youth.
The Journal of Pediatrics, 146(6), 732-737.

Telama, R., Yang, X., Laakso, L., & Vijkari, J. (1997).
Physical activity in childhood and adolescence as
predictor of physical activity in young adulthood.
Preventive Medicine, 13(4), 317-323.

Treuth, M. S., Catellier, D. J., Schmitz, K. H., Pate, R. R.,
Elder, J. P, McMurray, R. G., Blew, R. M, Yang, S., &
Webber, L. (2007). Weekend and weekday patterns
of physical activity in overweight and normal weight
adolescent girls. Obesity, 15(7), 1782-1788.

Tudor-Locke, C., McClain, J. J., Hart, T. L., Sisson, S. B.,
& Washington, T. L. (2009). Expected values for
pedometer determined physical activity in youth.
Research Quarterly for Exercise and Sport, 80(2),
164-174.

United States Department of Health and Human Servi-
ces (USDHHS). (2008). Physical activity guidelines
for Americans. Washington, DC: US Government
Printing Office.

United States Department of Health and Human Services
(USDHHS). (2010). Healthy people 2010 physical ac-
tivity and fitness. Washington, DC: US Government
Printing Office.

Verstraete, S. J. M., Cardon, G. M., De Clerq, D. L.R., &
De Bourdeaudhuij, I. M. M. (2006). Increasing chil-
dren’s physical activity levels during recess periods
in elementary schools: The effects of providing game
equipment. European Journal of Public Health, 16(4),
415-419.



70

Wickel, E. E., & Eisenmann, J. C. (2007). Contribution
of youth sport to total daily physical activity among
6 to 12 year old boys. Medicine & Science in Sports &
Exercise, 39(9), 1493-1500.

ANALYZA SKOLNI POHYBOVE AKTIVITY
ADOLESCENTNICH DIVEK
(Souhrn anglického textu)

VYCHODISKA: Je dostateéné prokazané, Ze pohy-
bova aktivita (PA) ma pozitivni vliv na zdravi ¢lovéka.
Z pohybové aktivniho ditéte s vysokou pravdépodobnos-
ti vyroste i pohybové aktivni dospély jedinec. Se zvySuji-
cim se vékem zaznamenavame u déti a mladeZe pokles
PA. V obdobi adolescence jsou divky prokazateln€ méné
pohybové aktivni nez chlapci a z tohoto divodu jsou
oznacovany z hlediska PA za rizikovou skupinu.

CILE: Cilem studie je charakterizovat skolni tydenni
PA adolescentnich divek a zjistit vliv participace ve vy-
ucovacich jednotkach t€lesné vychovy (VITV) na sklad-
bu tydenni PA.

METODIKA: Vyzkum byl realizovan za pomoci pfi-
stroje ActiGraph spole¢né se zapisem do zdznamniho
archu po dobu péti §kolnich a dvou vikendovych dni.

VYSLEDKY: Vysledky ukazuji, Ze divky Gcastnici
se dvou nebo vice VITV vykazuji celkové vyssi uroven
skolni PA a i vice Casu ve Skole stravi intenzivnéjsi PA,
nezZ divky ucastnici se jedné nebo Zadné VIJTV v pri-
béhu tydne. Stiedn€ zatézujici PA (3-6 MET) stravily
vS§echny divky ve §kole primérné 10 minut a intenziv-
ni PA (6-12 MET) primérné 0,6 minut. Nejvice ¢asu
ve Skole stravily divky pohybovou inaktivitou, primérné
125 minut. S pfihlédnutim ke zdravotnim doporuc¢enim
uréenym této vékové kategorii (sedmkrat tydné 60 mi-
nut stfedné zatéZujici a tfikrat tydn€ 20 minut intenziv-
ni PA) naSe vysledky potvrzuji, Ze PA adolescentnich
divek je opravnéné predmétem fady vyzkumu a studii.
Zaroven vysledky naznacuji, Ze §kola a s ni spojena PA
(vyucovaci jednotky TV) ma stale v edukacnim systé-
mu nezastupitelnou roli z hlediska celkové urovné PA
a zdravého Zivotniho stylu adolescentnich divek.

ZAVERY: Zvyseni urovné PA adolescentnich divek
spatfujeme v navySeni PA souvisejici se Skolou (vice
VITYV, zavedeni alespon jedné pohybové aktivni 30mi-
nutové prestavky v priabéhu Skolniho dne, aktivni trans-
port do Skoly a ze Skoly) a ve zvySeni participace divek
na mimoskolni organizované PA, a to véetné vikend.

Klicova slova: stredni skola, télesnd vychova, monitoring
pohybové aktivity, divky.
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