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Abstract—The purpose of this study was to investigate the stages of change in physical activity-related behavior
(EMCRAF) and their association with gender and @gtotal of 1108 high school students of both sexes, from
Florianépolis, $ate of Santa Catarina, took part in this studlyjuestionnaire was used to assess EMCRAF

higher proportion of boys were in the maintenance stage (48.1%) and a higher proportion of girls were in
contemplation (24.7%) and pre-contemplation (6.4%) stages. Gender factor male and age range 17-18 were
protective factors, which increased the likelihood of physically active beha&vids aged 17-18 were twice as

likely to be in the contemplation stage than boys. It is important to expand knowledge about EMCRAF in
adolescents and their associations with gender and age because a considerable number of behaviors established
during this period of life can last into adulthood.

Keywords: behavigradolescence, physical activity

Resumoe—"Estagios de mudanca de comportamento relacionado a atividade fisica em adolescentes de uma
capital brasileira.” O objetivo do estudo foi investigar os estagios de mudanca de comportamento relacionado a
atividade fisica (EMCRAF) e sua associacdo com as variaveis sexo e idade. Participaram do estudo 1.108
estudantes do ensino médio do municipio de Florianépolis. Os EMCRAF foram avaliados usando um questionario.
Uma maior propor¢dao de meninos foi encontrada no estagio manutencao (48,1%) enquanto uma proporgao
maior de meninas estavam no estagio contemplagéo (24,7%) e pré-contemplacédo (6,4%). Os rapazes com 17-
18 anos apresentaram fator de protecdo para a presenca de um comportamento ativo fiskamardtas

com 17-18 anos apresentaram probabilidade duas vezes maior de estar no estagio contemplacdo. O conhecimento
sobre os EMCRAF em adolescentes e a sua associacao com sexo e idade sao importantes, pois um consideravel
nimero de comportamentos estabelecidos durante esse periodo pode persistir na idade adulta.

Palavras-chaves: comportamento, adolescéncia, atividade fisica

Resumenr—“Etapas de cambio en el comportamiento relacionado con la actividad fisica de los adolescentes de
la capital brasilefia.” El objetivo de este estudio fue investigar las etapas de cambio de comportamiento
relacionados con la actividad fisica (EMCRAF) y su asociacion con sexo y la edad. El estudio incluy6 a 1.108
estudiantes de secundaria en Florianépolis. EIl EMCRAF se evaluaron mediante un cuestionario. Una proporcién
mayor de nifios se encuentran en la etapa de mantenimiento (48,1%), mientras que una proporcién
significativamente mayor de mujeres se encontraban en fase de contemplacién (24,7%) y de precontemplacién
(6,4%). Los individuos con los 17-18 afios demostré un factor de protecciéon para la presencia de un
comportamiento fisicamente activo. Las nifias con 17-18 afios mostraron el doble de probabilidades de estar en
la etapa de contemplacion. El conocimiento sobre el EMCRAF en adolescentes y su asociacion con el sexo y
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edad son importantes debido a que un nimero considerable de conductas establecidas durante este periodo
puede persistir hasta la edad adulta.

Palabras claves: comportamiento, adolescencia, actividad fisica

Introduction change in physical activity-related behavior and their

) . ) o associations with gender and age in adolescents from a
Adolescence is characterized by a period of significantg,gzijian state capital.

changes in the patterns of health-related behavior (Burke,

Beilin, Dunbar & Kevan, 2004)These changes can include

unhealthy dietary habits (Patrick et al., 2004), consumption Methods

of alcohol, tobacco and illicit drugs (National Institute on ) ) ) ]

Drug Abuse, 2008) and insfitient physical activity This cross-sectional study is part of the project “Health-

(Sugiyama et al., 2007; CeschiAdrade, OliveiraAradjo related physical activity levels, physical fithess and social
Junior & Matsudo 2069)_ ’ ' behavior among schoolchildren from Florianépolis - Santa

Regular physical activity is an important lifestyle Catarina.” Data collection was conducted in 2007 and the

component and is associated with both promotion angsample compriseq_high scho.ol students. The high school
maintenance of health. Howeyelespite the known benefits Phase of the Brazilian education system spans three grades
h h
of regular physical activity (control of cholesterol, (the 10%, 11 and 121).- The students .(or the.person
diabetes, body composition, blood pressure) (Sallis, &€Sponsible for them, in the case of minors) signed free
Patrick, 1994; Sallis, Prochaska,Taylor, 2000), physical ~@nd informed consent forms, agreeing (or providing
activity levels decline with age (Sallis, 2000yithin this ~ Permission) to take part in the studyil intervention
context, a number of studies were conducted with theProcedures were approved by the Ethics Committee of the
purpose of developing models for assessing pesple’ Federal University of Santa Catarina (protocol 372/2Q06).
health-related behaviors. The stages of change approach g@mple selection followed a two-stage design: first,
one such model used to investigate health-related behaviorstratified by geographic region and, second, clustered by
Although the original application of this model was used school grades in order to obtain a represen_tatlve sample
in the campaign against smoking, the accumulated result®f the high school students enrolled at public schools in
support its applications to other types of health-relatedFlo”anODO“S- The city of Florianépolis is the state capital
behaviors, such as physical activity (Petroski, Silva, & of Santa Catarina, in the Southern region of Brazil. Part of
Pelegrini ’2009- Souza, & Duarte, 200&licer, Rc;ssi &' the city is located on the Soulimerican mainland and part
Prochaslia 19536). ' ’ ’ ’ is on the island of Santa Catarina. In stage one, the city was
The classification of individuals according to the stages divided into five geographical regions as follows: city
of change in physical activity-related behavior makes it _centre, continental region, east of the island, north_ of the
possible to: (i) distinguish between individuals willing to |sIa.nd and south of the island. The largest school in each
become physically active and those who are not; (i) to€910n was selected and then classes from that school were
differentiate individuals who have incorporated the habit ch0sen by lots until a sample representative of the
of physical activity into their daily lives from those who 9€0graphic area had been selected. In stage two, all
have only recently started; and (iii) to distinguish between adolescents in the chqsen cIas;es_ who attended school on
inactive individuals who intend to initiate physical activity 1€ day of data collection were invited to take part.
and those who have no intention to do so. Progression from 1he estimate for sample OSIZQ was calculated using the
one stage of change to a subsequent stage can identify!l0Wing parameters: 37% prevalenceo of physical
people who have a more favorable physical activity profile nactivity (Farias Junior et al., 2009), 95% confidence
and who intend to adopt a healthier lifestyle (Dumith, interval (95%Cl), estimated error of 4% and design effect

Domingues, & Gigante, 2008). Furthermore, application of 1.6. On thg basis of these .parameters, and considering a
of the transtheoretical model can indicate which actionstota! population of 12,471 high school students enrolled
are more appropriate for people at each stage of changé’}t pupllc schools, the estimated sample size was 858
thereby contributing to increasing the effectiveness ofParticipantsA further 20% was added to cover possible
future interventions. losses and so the target sample size was 1029 participants.
In Brazil there is a lack of studies that have investigated'n View of the sample frame design, which selected all
stages of change of behavior related to physical activityStudents in each cluster (class) who were present on the
among adolescents (Dumith et al., 2008; Nahas et al., 20094@y of data collection, a total of 1223 students were

Oliveira et al., 2012)Against this background, and taking Selécted for the sample. B
into account the importance for future intervention  Students older than 18 years were excluded (n=57) and

procedures of knowledge about young peaplethavior those who did not answer the stage of change questionnaire
the purpose of this study was to investigate the stages ofn=58) were defined as losses. The final sample therefore
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consisted of 108 students (437 boys and 671 girls) with Table 1 shows the proportion of adolescents at each
an age range of 14 to 18 years. For purposes of analysistage of change, broken down by gender and age. The results
age was grouped into three categories (14-15, 16, or 17show a difference between the sexgs<(.05), with a
18). higher proportion of boys in the maintenance stage (48.1%)
Participants were assigned a stage of change in physicand more girls in the preparation (30.3%) and maintenance
activity-related behavior on the basis of the results of a(27.1%) stages.
guestionnaire (Prochaska et al., 1994) asking each Stage of change was found to be associated with age.
adolescent which option best described their current degre&irls aged 17 or 18 had a higher probability (OR= 1.90;
of involvement in physical activityrhis questionnaire has 95% CI: 1.12-3.22) of being in the contemplation stage
been validated for use in a sample of young adultsthan girls aged 14 to 15 ble 2).Among the boys, being
(Plotnikoff, Hotz, Birkett, & Courneya, 2001; Cardinal, 16 years old was protective factoincreasing the
Tuominem, & Rintala, 2003) who followed a sequence from likelihood of physically active behavior (preparation stage;
pre-contemplation (the respondent does not intend toOR= 0.53, 95% CI: 0.30-093) and being 17-18 was
modify behavior in the near future), contemplation (the protective factagrincreasing the likelihood of physically
respondent does intend to change behavbut not active behavior (action stage; OR= 0.35, 95% CIl= 0.14-
immediately), preparation (the respondent intends t00.89), when compared to younger studen@b(& 2).
change behavior within the next 30 days), action (recent
change in behavior) through to maintenance (the behavior ) ]
has changed and been maintained for more than 6 months). Discussion

A descriptive statistical analysis was used to illustrate the In general, a majority of the adolescents (53.4%) from

dristribgtion of tlhe frgguel?cie; of ebach stage of change inFIorianépoIis, Santa Catarina, were found to have physically
the entire sample and broken down by gepaled age group. 5 ctive behaviarSouza and Duarte (2005) investigated
The chi-square test was used to detect associations betwe ages of change in adolescents (14-19 year-olds) from

propqrtions. Sin(_:e the dependpnt variaple (stage of c_haﬂget e city of Recife, Pernambuco, Brazil, and found inactive
consisted of five categories, multinomial l0gistic popavior in 61.6% of the individuals studied. In contrast, a
regression was used to estimate associations between Sta%%lgian study reported inactive behavior in 41.3% of

of change, gender and age group. For dependent variablea,dolescents (12-18 year-olds) (Bourdeaudhuij et al.,
the “maintenance” category was chosen as reference group2005)

The level of significance was set at 5%< 0.05 or 95%

. Typical adolescent school activities may explain the
Cl) in all tests.

high prevalence of inactive behavior among the adolescents
studied. In this context, the physical education classes in
Brazil are characterized as “free lesson” in which the sport
is prioritized as the main subject of the classes (Hino, Reis
More than half of the adolescents studied (53.4%) were&, Anez, 2007; FortedAzevedo, Kremer& Hallal, 2012).
in the pre-contemplation, contemplation or preparationin addition, students practice moderate and vigorous
stages (5.1%, 18.8% and 29.5%, respectively), whichintensity physical activity only in one third of the class,
corresponds to inactive habitual behayiahile 46.6% which contributes little to the physical activity level (Hino,
were in the action or maintenance stagdsd% and 35.4, Reis, &Anez, 2007; KremerReichert, & Hallal, 2012).
respectively), which corresponds to more active physical High rates of physical inactivity in adolescence are a
behavior (data not shown). matter for concern because these behaviors can persist into

Results

Table 1. Distribution (%) of adolescents across each stage of change in physical activity-related tehavialown by gender and age (Florianépolis,
Santa Catarina, Brazil. 2007).

Pre- Contemplation Preparation Action Maintenance

contemplation

n (%) n (%) n (%) n (%) n (%)

Gender*

Male 13 (3.0) 43 (9.8) 124 (28.4) 47 (10.8) 218.12

Female 43 (6.4) 166 (24.7) 203 (30.3) 77 (11.5) @a21)
Age (years)

14-15 20 (5.6) 54 (15.1) 109 (30.4) 43 (12.0) 1329)

16 15 (4.0) 74 (19.8) 104 (27.8) 45 (12.0) 136436.

17-18 21 (5.6) 81 (21.5) 114 (30.3) 36 (9.6) 122.@p

* p <.05 (chi-square test).
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Table 2. Characterization of older individuals enrolled in the study

Pre-contemplation Contemplation Preparation Action
OR (95%Cl) OR (95%Cl) OR (95%Cl) OR (95%Cl)
Variable
Girls
Age (years)
14-15 1 1 1 1
16 0.84 (0.35-1.98) 1.38 (0.82-2.32) 1.33(0.8B2.1 0.98 (0.50-1.90)
17-18 1.65 (0.75-3.64) 1.90 (1.12-3.22)* 1.46 (0.88-2.41) 1.50 (0.78-2.85)
Boys
Age (years)
14-15 1 1 1 1
16 0.59 (0.16-2.20) 1.51 (0.65-3.54)  0.53 (0.30-0.93)* 1.09 (0.54-2.21)
17-18 0.45 (0.11-1.88) 1.44 (0.61-3.41) 0.85 (QL5MB) 0.3£(0.14-0.89)*
OR: odds ratio; Cl: confidence interval

*p<.05

adulthood. In contrast, evidence indicates that individuals(WHO, 201).
who do engage in physical activity during adolescence have Several behavioural and environmental factors a?ect
a higher probability of being sufficiently active in adult life levels of physical activity (Pratt et al., 2012), among then
(Azevedo,Aradjo, Silva, & Hallal, 2007) Therefore, rapid urbanisation, mechanisation, and increased use of
encouraging young people of school age to engage immotorised transport could have caused global changes in
physical activity could be an important intervention to physical activity (Assah et al., 2QL Furthermore,
prevent the epidemiology of physical inactivity in adult physical activity levels have been observed to reduce during
life. the transition from childhood to adolescence, followed by
The girls studied here were mainly in the preparation a slight stabilization by the end of adolescenadma, &
and maintenance stages, whereas boys were mainly in th¥ang, 2000; Koezuka et al., 2006).
maintenance stage, demonstrating that girls had greater The main limitation of the present study is its cross-
interest in changing their behavidihese results are in line sectional design, which prevents the drawing of
with figures reported for adolescents (14-17 year-olds)conclusions relating to temporal trends in behavior changes
(Braggion, Matsudo, & Matsudo, 2000; Oliveira et al., as adolescents move between stages, which in turn would
2012). have demonstrated the adolescents’ true intentions in terms
This study found that, for adolescent boys, being in theof engaging in physical activitieAnother limitation is the
16 and 17 to 18 years age range is a protective favor fofailure to investigate other factors that could be associated
the presence of active behavior (preparation and actiorwith the stages at the ends of the scale (pre-contemplation
stages), when compared to boys aged 14 to 15. Oldeand maintenance), such as perceived barriers to physical
adolescent girls were, approximatetwice as likely to be  activity (violence, a lack of spaces in which to practice
in the contemplation stage than younger girls. This finding physical activities, the built environment and the perceived
demonstrates that, although not participating regularly inenvironment). Despite these limitations, the data collected
physical activity these girls wish to become physically were from a representative sample of the high school
active. One of the possible explanations for this finding students at public schools in the city of Florianépolis, Santa
may be the major concern with body perception that girlsCatarina.
in this age group have compared the younger (Bucchianeri,
Arikian, Hannan, Eisenbgr & Neumark-Sztainger2013). )
This higher concern with body perception may reflect the Conclusion

desire forl physica}I exercise ((éarraga et arll" 2012%‘_ q In view of the above considerations, and on the basis of
Gongalves et al. (2007) conducted an ethnographic studyo yesyits reported here, it can be concluded that (i) the

of adolescents from the city of Pelotas, RS, Brazil, and cater part of these adolescents were in the preparation

found that boys receive greater social and familial Support . aintenance stages and most girls were inactive, while

to engage in physical activities in. adolescence and t_haEhe boys were more active; (b) for boys, being aged 17 to
many parents blame poor academic performance on timé g years was a protective factenaking active behavior

spent on outdoor activities. Moreoyeecent publications more likely (action stage), whereas for girls, being older

show. that 80.3% of 13—1_5—year—o|d adolesce.nt-s do not do(17 to 18) was associated with a greater likelihood of being
60 min of moderate to vigorous physical activity per day ;. (o contemplation stage. In summaityis important to
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accumulate knowledge about stages of change for physical

16557

activity-related behavior in adolescents and their Farias JuniarJ. C., Nahas, M.y De Barros, MV. G, Loch, M.

associations with gendeage and school grade because a
considerable number of behaviors established during this
period of life can persist into adulthood, resulting in

R., Oliveira, E. SA., De Bem, M. FL., et al. (2009). Health
risk behaviors among adolescents in the south of Brazil:
prevalence and associated factd®evista Panamericana de
Salud Publica, 28!), 344-352. doi: S1020-49892009000400009.

positive or negative health outcomes. More effective Fortes, M.O.Azevedo, M.R., KremeM.M., & Hallal, PC. (2012).

programs and interventions should be implemented at public
schools in Floriandpolis. They should be designed to
constantly encourage and stimulate adoption of active

A Educacéao Fisica escolar na cidade de Pelotas, RS: contexto
das aulas e conteudBevista de Educagédo Fisica da UEM,
23(1), 69-78. doi: 10.4025/reveducfis.v23i1.12617.

lifestyles and must offer good quality infrastructure, Goncalves, H., Hallal,.RC.,Amorim, T. C.,Aradjo, C. L. P, &

accessibility availability and provide the information and

safety necessary for youngsters to develop healthy habits

that will last into adulthood.
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