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Abstract — Even though the benefits of regular physical activity (PA) are well established,
national tracking studies are still scarce. The aim of the study was to analyze the tracking
of physical activity (PA) in 2010,2012 and 2014 of adolescents from Jacarezinho, Parana.
Adolescents (ages: 15.6 + 0.6 years) were evaluated in 2014, who had participated in
the 2010 and 2012 surveys. The Baecke questionnaire was used to evaluate the physical
activity fields: school, sports and leisure time. ANOVA for repeated measures was used
to compare the physical activity index (PAI) in years 2010, 2012 and 2014. The Spear-
man correlation coeflicient was used to relate PAI obtained in 2014 with previous years.
Significant reduction was observed in both sexes in the total and school index in 2012 and
2014 in relation to 2010. The leisure time index also presented a significant reduction in
male sex from 2012 to 2014 (p<0.05). In the correlation between 2014 and the previous
years, boys demonstrated weak association in the leisure index in 2010 (tho=0.292). In
the female sex, values were significant in the leisure time and total indexes (rho=0.263;
tho=0.307) in 2010 and in the sports and total indexes (tho=0.337; rho=0.332) in 2012.
The research indicates that PA of adolescents decreased with age advancement, resulting
in low to moderate tracking.
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Resumo — Emébora os beneficios da pritica regular de atividade fisica (AF) estejam bem estabe-

lecidos na literatura, estudos nacionais de rastreamento (tracking) ainda sio escassos. O objetivo

do estudo foi analisar o tracking da atividade fisica entre 2010, 2012 ¢ 2014 em adolescentes

de Jacarezinho, Parand. Foram avaliados em 2014 adolescentes (idades: 15,6 + 0,6 anos) que

Jd tinham participado do levantamento em 2010 e 2012. A atividade fisica foi avaliada pelo

questiondrio de Baecke nos dominios: escolar, esportivo e lazer. ANOVA para medidas repetidas

Joi adotada para comparar os indices de atividade fisica (LAF) entre 2010, 2012 ¢ 2014. O

coeficiente de correlagdo de Spearman foi empregado para associar os LAF obtidos em 2014 com os

anos anteriores. Foi observada redugdo significativa em ambos os sexos nos indices total e escolar

de 2012 ¢ 2014 em comparagio ao ano de 2010. O indice lazer também apresentou redugio

significativa no sexo masculino de 2012 a 2014 (p<0,05). Na correlagio entre 2014 ¢ os anos 1 State University of Northern Para-
anteriores, os meninos demonstraram fraca associagdo no indice lazer em 2010 (1ho=0,292). Ji na. Jacarezinho, PR. Brazil.

no sexo feminino, os valores foram significativos nos indices lazer e total (rho=0,263; 1h0=0,307) . )

em 2010 e nos indices esportivo e total (rho=0,337; rho=0,332) no ano de 2012. Os achados Rece"mdf April 24,2017
indicam que a AF dos adolescentes diminuiu com o avango da idade, tendo como resultado o Accepted: November 30, 2017
tracking fraco a moderado.
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INTRODUCTION

The benefits of regular physical activity (PA) for health are well reported
in literature'?, especially, the adherence of this behavior is considered an
important protective factor against chronic non-communicable diseases,
among them cardiovascular diseases, the leading cause of death worldwide!*.

Studies have shown that the practice of PA during adolescence may act
against the onset and evolution of precursor dysfunctions of these diseases,
such as atherosclerosis, because fatty streaks are formed in the coronary
arteries during this period of life; however, arterial detriments are noticed
later, and may lead to the occurrence of cardiovascular events®*™7.

Adequate PA levels in this age group may promote bone health benefits,
improve lipid and metabolic profile, and reduce body fat percentage’”. In
addition, exposure to physical activity in adolescence seems to increase the
likelihood of the individual becoming physically active in adulthood®””.

Despite these evidences, research has shown a decline in this behavior
according to age, and the prevalence of inactive Brazilian adolescents ranges
from 25.4% to 96.7% according to the geographic location, instrument
used and cutoff point adopted’ .

The identification of information regarding the practice of PA is of
fundamental importance to contribute in the attempt to guide the con-
ceptualization of future interventions”*'?. However, longitudinal studies
are still scarce in this area', since most studies developed in Brazil is the
result of cross-sectional studies.

Tracking studies of PA in different periods of adolescence are neces-
sary to obtain information about this behavior in the long term. In this
perspective, the aim of this study was to analyze tracking of PA during
four years of tracking, comparing PA indexes in years 2010, 2012 and 2014
of adolescents from the city of Jacarezinho, Parana.

METHODOLOGICAL PROCEDURES

Study characterization and sample

This is a longitudinal tracking study. The population of this study was
composed of 11 to 15 year-old students from elementary and high schools
of the city of Jacarezinho, State of Parana, considered a small town, with
approximately 40,000 inhabitants®.

All students enrolled in the 6™ grade of the seven schools of Jacarezinho
participated in the first sample (2010), of these, two private schools and five
public schools, both in the morning and evening shifts (n = 603 adolescents,
mean of 11.2 + 0.7 years of age). Volunteers who had participated in the
previous survey were included in the subsequent surveys, and in 2012, those
enrolled in the 8" grade of elementary school (n = 321 adolescents, mean
of 13.6 + 0.5 years of age), and in 2014, those enrolled in the 1% grade of
high school (n = 143 adolescents, mean of 15.6 + 0.6 years of age), among
these 53% females and 47% males. All collections occurred in the second
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semester of school years, between August and October. Data between
2010 and 2012 were previously presented", so, due to the absence on the
days of collection, refusal to participate in the study and change of school
and city, there was a decline in the number of volunteers over the years.

This project was approved by the Ethics Committee of Research
with human beings of the State University of Maringa (UEM), protocol
No. 668/2010, being in agreement with the Declaration of Helsinki and
with resolution 196/96 and complementary of the CNS / MS and by the
Research Ethics Committee of the State University of Northern Parand,
protocol No. 060/2012. All parents or guardians signed the free and in-
formed consent form.

Physical activity

PA was measured using questionnaire proposed by Baecke et al.¥, validated
and translated for assessment of habitual PA in adolescents by Guedes
et al.”>. This questionnaire contains 16 questions divided into three ses-
sions, with the first question being an open question and the remaining
objective questions, with scores from one to five points. Multiple choice
questions are ranked among never, rarely, sometimes, often, and always.
Session 1 - Work and school activity, in which volunteers were instructed
to answer regarding school activity, is composed of eight questions; Session
2 - Sports activities, physical exercise programs and leisure: composed of
four questions; Session 3 - Leisure Activity: composed of four questions.
The calculation for determination of activity indexes in school, sports,
leisure and total was performed according to equations developed by the
author and previously described™.

Data analysis

Data were described using means and standard deviations. ANOVA for
repeated measures was used for comparisons of physical activity indexes
(PAI)in 2010, 2012 and 2014 and between sexes. If the Mauchly’s spheric-
ity test was violated, the Greenhouse-Geisser correction was used. When
the F test identified statistical significance, the Bonferroni post hoc was
applied to locate differences. Spearman’s correlation coeflicient was used
to relate PAI obtained in 2014 with previous years (2012 and 2010). Data
analysis was performed using the statistical package SPSS version 22.0,
with significance level of p <0.05.

RESULTS

Table 1 describes the PAI of students in the follow-up period. It is observed
that there was a decline in the indexes between 2010 and the subsequent
years (2012 and 2014). This reduction was statistically significant for the
total and school indexes in both sexes. The leisure index presented a sig-
nificant reduction in 2014 in relation to 2010 for both sexes, and from 2014
to 2012 only for males (p <0.05). When comparing sexes, girls present the
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majority of indexes significantly lower than boys in the year of 2012, and

in 2014 only in the sport index.

Table 1. Description of physical activity indexes of students from Jacarezinho in 2010, 2012 and

2014 stratified by sex.

2010 2012 2014
Total (n = 143)
School index 2.92+047 2.40+0.53* 2.37 +0.51*
Sports index 2.42 +0.67 2.29+0.53 2.26 + 0.61
Leisure index 2.62+0.79 2.57+0.72 2.41£0.63*
Total index 792 +1.35 7.22 +1.28* 7.01 £1.25*
Males (n = 67)
School index 2.91+0.54 2.39+0.50* 2.35+0.55*
Sports index 2.51 £0.66 2.46+0.53 2.42 £ 0.65
Leisure index 2.69+0.88 2.70+0.78 2.45 £ 0.72¥
Total index 8.08+1.44 752 +1.28* 717 £1.42*
Females (n = 76)
School index 2.93+0.41 2.40+0.55* 2.40+0.47*
Sports index 2.33£0.68 2.14 £ 0.49* 212 £ 0.54*
Leisure index 2.55+0.69 2.45 +0.64* 2.38 £0.53
Total index 7.78+1.25 6.95+1.22* 6.86 + 1.07*

* significant difference compared to 2010 (p <0.05); ¥ significant difference compared to 2012 (p
<0.05); # significant difference compared to boys (p <0.05)

Tables 2 and 3 present the correlation coeflicients of PAI of 2014 with
previous years (2012 and 2010). It was observed that the correlations pre-

sented significant positive values for boys in the leisure index in 2010 and

in all indexes in 2012 with 2014. For girls, values were significant in the

leisure and total indexes in 2010, and in sports and total indexes in 2012.

Table 2. Spearman correlation coefficients of physical activity indexes between 2014 and previous
years (2012 and 2010) of males

2012 2010
School index 2014 0.248* 0.124
Sports index 2014 0.250* 0.146
Leisure index 2014 0.429* 0.292*
Total index 2014 0.469* 0.213

*p <0.05.

Table 3. Spearman correlation coefficients of physical activity indexes between 2014 and previous
years (2012 and 2010) of females

2012 2010
School index 2014 0.196 0.125
Sports index 2014 0.337* 0.200
Leisure index 2014 0.216 0.263*
Total index 2014 0.332* 0.307*

*p <0.05
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DISCUSSION

The findings of the present study demonstrate that PAI significantly
decreased during the periods of analysis, regardless of sex, being the larg-
est decline observed between 2010 and 2012, the transition phase from
childhood to adolescence.

Despite the health benefits, the decline in PA during adolescence is
consistent with literature'®®. Review studies and meta-analysis'®" have
shown declines varying by around 7% per year, in order to infer around
60-70% in practice throughout adolescence. However, although the decline
is consistent, it is still unclear what factors are related to this decline.

In this sense, there are few studies that investigate the possible predic-
tors of this change. Results?*?! have identified that biological alterations
that occur in a marked manner at puberty may justify the decrease in the
practice of PA in this population, as well as environmental, social, economic
and cultural factors that may be directly associated. In addition, sports
practice and the amount of PA practiced has also been highlighted!¢223.
'Thus, specific interventions related to behavior change should focus on these
factors, encouraging the practice from childhood, since the maintenance
of a physically active lifestyle tends to remain in adulthood®.

When comparing sexes, it was observed that girls had significantly
lower PA indexes than boys. Often, authors??*¢ have corroborated these
findings, and the comparison can be justified by the fact that girls tend to
strongly respond to changes associated with puberty, as well as motiva-
tional factors of socio-cultural origin that can also negatively contribute
to PA practice'®?'.

When analyzing the PAI correlation coefficients between assessment
periods, significant associations were identified for males in all indexes
in 2012 and in the leisure index of 2010 in relation to 2014. For females,
significant associations were identified in leisure and total indexes between
2010 and 2014, and in sports and total indexes from 2012 to 2014. However,
the strength of association varied from weak to moderate.

Similar to the present research, weak correlations were observed by
Dumith et al.* in leisure PAI after two years of follow-up (rho = 0.22).
Likewise, Kjonniksen et al.?* also found weak correlations in leisure indexes
after eight years of follow-up for both males (r = 0.21) and females (r = 0.23).

Corroborating our findings, Potter et al.”

observed moderate follow-up
(tho = 0.30) of total physical activity over three years of follow-up. Com-
bined, these findings reinforce the need to promote regular PA practice in
this age group in order to establish and maintain this behavior in adult-
hood?2. Thus, since one of the functions of the physical education profes-
sional in the school is the promotion of healthy habits**%, school-based
intervention programs should be encouraged, due to the great concentration
of adolescents, the existence of physical spaces, security and professionals
to supervise and encourage activities.

It is important to highlight the strengths and limitations of this study.
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Among limitations, the study refers to a non-probabilistic sampling, in
addition to the method of measuring PA, which although reproduced and
validated for habitual PA in adolescents', may have influences on the level
of understanding and interpretation of the respondent. The longitudinal
monitoring of participants since the age of 11 years can be highlighted as
study strength, considering that these analyses are scarce in Brazil. In this
sense, given the country’s wide geographic range and cultural diversity,
more studies need to be carried out in other locations so that the results
can be generalized.

CONCLUSION

In view of these findings, it could be concluded that the PAI of students
evaluated decreased significantly during the follow-up period, and the
greatest decline was observed between 2010 and 2012. In addition, girls
presented significantly lower PA indexes compared to boys, and the results
of the association analysis revealed weak to moderate tracking.

REFERENCES

1. Lee IM, Shiroma EJ, Lobelo F, Puska P, Blair SN, Katzmarzyk PT. Effect of
physical inactivity on major non-communicable diseases worldwide: an analysis of
burden of disease and life expectancy. Lancet 2012;380(9838):219-29.

2. Silvamc, Engers PB, Vilela GF, Spohr CF,Rombaldiay. Fontes de informagio sobre
beneficios a prética de atividade fisica e fatores associados em adolescentes: estudo
de base escolar. Rev Bras Atividade Fis Satde 2016;21(3):237-45.

3. Lazzoli JK, Nébrega ACL, Carvalho T, Oliveira MAB, Teixeira JAC, Leitio
MB, et al. Atividade Fisica e saide na infiancia e adolescéncia. Rev Bras Med
Esporte 1998, 4(4): 107-09.

4. World Health Organization.Global Recommendations on Physical Activity for
Health. Geneva, Switzerland: WHO; 2010.

5. Silva PC, Torres F. Hipercolesterolemia e o desenvolvimento da aterosclerose:
revisio de literatura. Rev Ci FAEMA 2015;6(1):48-58.

6. Matos LS, Zafra VB, Elias RM, Nogueira PLB, Silva LM. Génese da aterosclerose
em criancas e adolescentes: artigo de revisdo. Connection Line 2016;(14):27-34.6

7. Luciano AP, Bertoli CJ, Adami F, Abreu LC. Nivel de atividade fisica em adoles-
centes sauddveis. Rev Bras Med Esporte 2016, 22(3):191-94.

8. Bélanger M, Sabiston CM, Barnett TA, O’Loughlin E, Ward S, Contreras G, et
al. Number ofyears of participation in some, but not all, types of physical activity
during adolescence predicts level of physical activity in adulthood: Results from a
13-year study. Int ] Behav Nutr Phys Activ 2015;12(76):1-8.

9. Ceschini FL, Miranda ML]J, Andrade EL, Oliveira LC, Aratjo TL, Matsudo
VR, et al. Nivel de atividade fisica em adolescentes brasileiros determinado pelo
Questiondrio Internacional de Atividade Fisica (IPAQ). Rev Bras Cienc Mov
2016;24(4):199-212.

10. Azevedo MR, Menezes AM, Assun¢io MC, Gongalves H, Horta BL, Hallal
PC, etal. Tracking of physical activity during adolescence: the 1993 Pelotas Birth
Cohort, Brazil. Rev Satide Publica 2014;48(6):925-30.

11. Corréa RC, Silva EGT, Stabelini Neto A, Faria WF, Farias JP, Elias RGM, et al.
Tracking de atividade fisica em escolares entre 2010 e 2012. Rev Bras Atividade
Fis Satde 2016;21(1):39-44.

Rev Bras Cineantropom Desempenho Hum 2018, 20(1):64-70




Tracking da atividade fisica em adolescentes

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Guedes DP, Franzini PC, Pires Junior R, Morales JMM. Antropometria e Aptidao
Fisica de Adolescentes Latino-Americanos. Retos 2017;31(1):264-70.

Instituto Brasileiro de Geogradia e Estatistica. Brasil. 2016. Disponivel a partir
de: http://www.ibge.gov.br/home/. [2017 abr 03].

Baecke JA, Burema J, Frijters JE. A short questionnaire for the measure-
ment of habitual physical activity in epidemiological studies. Am J Clin Nutr
1982;36(5):936-42.

Guedes D, Lopes C, Guedes ], Stanganelli L. Reprodutibilidade e validade do
questiondrio Baecke para avaliagdo da atividade fisica habitual em adolescentes.
Rev Port Cién Desporto 2006;6(3):265-74.

Dumith SC, Gigante DP, Domingues MR, Kohl HW. Physical activity change
during adolescence: a systematic review and a pooled analysis. Int ] Epidemiol
2011;40(3):685-698.

Sallis JF. Age-related decline in physical activity: a synthesis of human and animal
studies. Med Sci Sports Exerc 2000;32(9):1598-600.

Dalene KE, Anderssen SA, Andersen LB, Steene-Johannessen, Ekelund U,
Hansen BH, Kolle E. Secular and Longitudinal Physical Activity Changes in
Population-Based Samples of Children and Adolescents. Scand ] Med Sci Sports
(in press).

Corder K, Winpenny E, Love R, Brown HE, White M, Sluijs E. Change in
physical activity from adolescence to early adulthood: a systematic review and
meta-analysis oflongitudinal cohort studies. Br ] Sports Med (in press).

Ferreira RW, Rombaldi AJ, Ricardo LIC, Hallal PC, Azevedo MR. Prevaléncia
de comportamento sedentdrio de escolares e fatores associados. Rev Paul Pediat
2016; 34(1);56-63.

Bacil EDA, Mazzardo Junior O, Reachb CR, Legnani RFS, Campos W.
Atividade fisica e maturagio biolégica: uma revisio sistemdtica. Rev Paul Pediatr
2015;33(1):114-21.

Bélanger M, Sabiston CM, Barnett TA, O’Loughlin E, Ward S, Contreras G, et
al.Number of years of participation in some, but not all, types of physical activity
during adolescence predicts level of physical activity in adulthood: Results from a
13-year study. Inter. ] Behav Nutr Phys Activ 2015;12(76):1-8.

Kjenniksen L, Torsheim T, Wold B. Tracking of leisure-time physical activity
during adolescence and young adulthood: a 10-year longitudinal study. Int ] Behav
Nutr Phys Act 2008;69(5):1-11.

Cureau FV, Silva TLN, Bloch KV, Fujimori E, Belfort DR, Carvalho KMB, et al.
ERICA: inatividade fisica no lazer em adolescentes brasileiros. Rev Saide Publica
2016;50 (suppl 1): 4s.

Dumith SC, Gigante DP, Domingues MR, Hallal PC, Menezes AMB, Kohl
HW. A Longitudinal Evaluation of Physical Activity in Brazilian Adolescents:
Tracking, Change and Predictors. Pediatr Exerc Sci 2012; 24(1):58-71.

Metcalf BS, Hosking J, Jeffery AN, Henley WE, Wilkin TJ. Exploring the Ado-
lescent Fall in Physical Activity: A 10-yr Cohort Study (EarlyBird 41). Med Sci
Sports Exerc 2015;47(10):2084-92.

Potter M, Spence JC, Boulé N, Stearns JA, Carson V. Behavior Tracking and
3-Year Longitudinal Associations Between Physical Activity, Screen Time, and
Fitness Among Young Children. Pediatr Exerc Sci (in press).

Schubert A, Januirio RSB, Casonatto J, Sonoo CN. Aptidio fisica relacionada a prati-
ca esportiva em criangas e adolescentes. Rev Bras Med Esporte 2016;22(2):142-46.
Kopp D, Prat IA, Azevedo MR. Intervengdes escolares de médio e longo prazo
para promogio de atividade fisica: Revisio sistematica. Rev Bras Ativ Fis Saide

2014;19(2):142-152.

Silva et al.

CORRESPONDING AUTHOR
Paula Roldao da Silva

R. Marechal Candido Rondon, 305
Jardim Italia, Andira, Parand, Brasil

CEP: 86380-000.
E-mail: proldaosilva@gmail.com

70




