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Physical inactivity and its association with nutritional status, body
image dissatisfaction and sedentary behavior in adolescents of

public schools.

Inatividade fisica e sua associagdo com estado nutricional, insatisfagdo com a imagem corporal e
comportamentos sedentarios em adolescentes de escolas publicas.

Andreia Pelegrini’, Edio Luiz Petroski?
ABSTRACT

Objective: To determine the prevalence of physical inac-
tivity and its association with nutritional status, body image
dissatisfaction and sedentary behavior in adolescents.

Methods: A cross-sectional study was conducted with
595 schoolchildren (196 boys and 399 girls; age from 14
to 18 years old) enrolled in public schools of Florianépolis,
Santa Catarina, Brazil. The independent variables were
age, body image perception, nutritional status and sed-
entary behavior (television, video game and computer).
Adolescents with less than 300 minutes of physical activ-
ity per week were classified as insufficiently active. The
logistic regression model was used to identify possible
associations between physical inactivity and independ-
ent variables.

Results: The prevalence of physical inactivity was 25.4%
(male: 21.9%, female: 27,1%, p=0,20). No association
between physical inactivity and the independent variables
was observed among boys. In contrast, girls classified as
insufficiently active presented a 2.55 times higher chance of
presenting low weight (95%CI=1.36-4.77). In addition, the
chance of physical inactivity was 1.67 times higher among
girls who watched television for more than two hours per
day (95%CI=1.03-2.71).

Conclusions: One out of four adolescents was classified
as insufficiently active. Low weight and watching television
for more than two hours per day were strongly associated
with physical inactivity among adolescent girls. The results
suggest that adolescents, especially girls, need to be advised

regarding the importance of regular physical activity and a
healthy diet.

Key-words: Adolescent; motor activity; nutritional
status; students; health; life style.

RESUMO

Objetivo: Verificar a prevaléncia de inatividade fisica e sua
associacdo com estado nutricional, insatisfacio com a imagem
corporal e comportamentos sedentdrios em adolescentes.

Métodos: Trata-se de um estudo descritivo e de associagio,
conduzido em 595 escolares (196 do sexo masculino e 399 do
feminino; com 14-18 anos) da rede publica de Florianépolis
(SC). As varidveis independentes foram: idade, percep¢io da
imagem corporal, estado nutricional e comportamentos se-
dentdrios (televisdo, videogame, computador). Os adolescen-
tes com menos de 300 minutos de atividade fisica por semana
foram considerados insuficientemente ativos. A regressio
logistica foi utilizada para verificar possiveis associacoes entre
a inatividade fisica e as varidveis independentes.

Resultados: A prevaléncia de inatividade fisica foi de
25,4% (masculino: 21,9%, feminino: 27,1%; p=0,20). Entre
os rapazes, ndo foi encontrada associagdo entre o desfecho e as
varidveis independentes. Em contrapartida, verificou-se que as
mogas classificadas como insuficientemente ativas apresenta-
ram 2,55 vezes mais chance de ter baixo peso 1C95%=1,36-
4,77). Além disso, a chance de apresentar o desfecho foi 1,67
vezes maior entre aquelas que permanecem mais de duas horas
didrias assistindo a televisao (IC95%=1,03-2,71).
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Conclusdes: Um em cada quatro adolescentes foi clas-
sificado como insuficientemente ativo. Apresentar baixo
peso e permanecer mais de duas horas por dia assistindo a
televisdo foram fatores associados a inatividade fisica em ado-
lescentes do género feminino. Sugere-se que os adolescentes,
principalmente do sexo feminino, sejam orientados sobre a
importancia da pratica regular de atividade fisica e de uma

alimentagéo sauddvel.

Palavras-chave: adolescente; atividade motora; estado
nutricional; estudantes; satde; estilo de vida.

Introduction

Industrialization has been accompanied by greater
levels of physical inactivity among people of all ages,
despite widespread awareness of the health benefits of
physical activity™. Insufficient levels of physical activ-
ity have often been linked to coronary heart disease®,

69 diabetes mellitus®, osteoporosis”’, and some

['(8).

obesity
varieties of cance

Though most of the diseases associated with physical
inactivity only manifest themselves in adulthood, it is
increasingly evident that they begin to develop during
childhood and adolescence®. Meanwhile, we have also seen
declining levels of physical activity in adolescence*'",
which is linked to higher chances of physical inactivity
in adulthood?,

Though physical inactivity is more widespread in de-
veloped countries, developing countries are experiencing
strong trends towards that sort of behavior, especially due
to rapid urbanization, economic growth, and technological
changes'’. Brazilian studies®'? show high rates of adolescents
with low levels of physical inactivity, ranging from 39 to
93.5 percent. In international literature®'”, estimates range
from 50 to 70%.

The rate of physical inactivity among Brazilian adoles-
cents, as well as associated factors, has yet to be established.
In that sense, more research into that population is needed,
in all parts of the country, so that interventions are pos-
sible, since deep seated habits acquired at this stage in
life often carry over into adulthood, becoming harder to
change. Thus, the objective of this study was to determine
the prevalence of physical inactivity and its association
with nutritional status, body image dissatisfaction, and
sedentary behavior in adolescents from public schools in a
Brazilian state capital.
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Methods

This cross-sectional study used data extracted from project
“Niveis de atividade fisica, aptiddo fisica e comportamento
social relacionados a satide em escolares de Florianépolis-
SC” (“Levels of physical activity, physical aptitude and
social behavior related to health among schoolchildren in
Floriandpolis, Santa Catarina”), from 2007, collected from
a sample of high-schoolers. Intervention protocols for the
study were approved by the Research Ethics Committee of
Universidade Federal de Santa Catarina. The adolescents and
their parents and/or guardians (for underage participants)
signed release forms giving their free and informed consent,
agreeing to participate in the study.

Sample selection procedures followed a series of steps, at-
tempting to collect a representative sample of high-schoolers
from the public schools of Florianépolis. First, the munici-
pality was divided into five regions: Downtown, Continent,
East, North, and South; using a non-probability intentional
method, the school from each region with the most students
enrolled was selected, totaling five schools. Afterwards,
enough classes were drawn at random from each school to
total the number of adolescents determined for each region
and per grade (1* to 3™ grade, in the Brazilian system). All
adolescents present in class were invited to participate.

To determine sample size, we used the procedures sug-
gested by Luiz and Magnanini’® for finite populations,
considering a 30 percent prevalence of sedentary behavior,
95% confidence interval (95%CI), estimated margin of er-
ror of 5 percent, and an addition of 20 percent as possible
loss ratio. We thus estimated that we would need to collect
information for 543 adolescents. Due to the nature of the
sampling process, which involved all individuals belonging
to the clusters, 892 adolescents ended up participating in
the sample.

Adolescents were excluded from the sample if they were
older than 18 (n=40). Also considered as sample loss were
adolescents who did not fill out questionnaires about physi-
cal activity (n=68), body image perception (n=130), time
spent playing video games (n=14), at computer (n=39), and
watching television (n=6). Thus, the final sample consisted
of 595 adolescents (196 males, 399 females), ages 14 to 18
(average=16.05; SD=0.98 years).

Body mass and height were measured according to
standard procedure"”. The body mass index {BMI =
body mass (kg)/height squared (m2)} was used as index of
nutritional status. BMI classification followed the criteria
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established by the International Obesity Task Force™®'?,
which suggests a classification of underweight"®,
normal®”; and overweight"?, by gender and by age. The
term “overweight” was used to define both overweight
and obesity.

Body image was verified by the nine-silhouette scale
proposed by Stunkard er «/?” validated for Brazilian
adolescents®?, representing a continuum from thinness
(silhouette 1) to severe obesity (silhouette 9). The subject
chooses the silhouette number they consider most similar
to their actual body image, as well as the silhouette number
they believe would be their ideal body image. Assessment
of body image consisted of subtracting ideal body image
from actual body image. When variation was equal to zero,
adolescents were rated satisfied; if not equal to zero, they
were rated as unsatisfied. If the difference was positive,
dissatisfaction was held to be caused by excess weight; if
negative, by thinness.

Level of Physical Activity (LPA) was measured using the
short version of the International Physical Activity Question-
naire — IPAQ, developed by the World Health Organization.
The Brazilian Portuguese version of the questionnaire has
been validated for adolescents®?, and results show that, for
adolescents of both sexes over the age of 14, IPAQ has ac-
ceptable measurement properties for monitoring levels of
regular physical activity. For LPA classification, adolescents
who did not have at least 300 minutes per week!'” were
rated as insufficiently active, while those with more than
300 minutes were rated as active.

Sedentary behavior was determined by the questionnaires,
which investigated how much time was spent watching
television, at the computer, and playing video games. Over
two hours per day of television, computer and video game
time was considered excessive®.

Descriptive statistics were used to fully explore the data
(average, standard deviation, and frequency distribution).
Student’s t test for independent samples was used to compare
averages, while the chi-square test was used for differences
between ratios. Since the dependent variable consisted of
two categories (“insufficiently active” and “active”), logistic
regression was used to verify possible associations between
physical inactivity and independent variables. Initial analysis
included calculating the Odds Ratio (OR) and 95% confi-
dence interval (95%CI) for each exposure variable regarding
a reference category. Next, the model was adjusted for all
variables. In all analysis, significance level was set at 5%

(p<0.05 or 95%CI).
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Results

There were significant differences between males
and females in terms of body mass (63.361£10.42 versus
55.08%+11.01kg), height (1.7310.06 versus 1.611£0.06m),
ideal body image (3.5910.92 versus 2.60£0.70), and
physical activity (1132.1£1165.0 versus 779.361741.7
minutes per week). Results from Table 1 show the dif-
ferences between sexes regarding ratios of body image,
time spent playing video games and time spent watching
television (9<0.05).

The prevalence of physical inactivity, stratified by sex,
in each category of the various variables analyzed, can be
found in Tables 2 and 3. For males, there was no difference
between active and insufficiently active adolescents for any
independent variable (Table 2). For females, however, there
was higher prevalence of physical inactivity for adolescents
with normal, and for those who watch more than 2 hours of
television per day (Table 3).

Tables 4 and 5 list the results of raw and adjusted Odds
Ratios for all variables, stratified by sex. No association
between outcome and independent variables was found
among male adolescents (Table 4). In contrast, being un-
derweight (95%CI=1.36-4.77) and spending more than
two hours watching television per day (95%CI=1.03-
2.71) were predictors of physical inactivity for female
adolescents.

Discussion

The prevalence of physical inactivity for Florianépolis
adolescents was 25.4%. This rate is worrisome, since sed-
entary behavior tends to increase with age, and may carry
over into adulthood!!?, as well as become a risk factor for
countless adult diseases.

The findings of this study supported those by Silva
et al®, who studied adolescents from the state of Santa
Catarina, Brazil. On the other hand, greater results were
found in adolescents in Niteréi, state of Rio de Janeiro?;
Pelotas, state of Rio Grande do Sul®?®; and Jodo Pessoa,

25 S(S’ZG) show

state of Paraiba®’. Likewise, international survey
higher prevalence of physical inactivity than those found
among adolescents in this study. Recently, Tassitano et #/?”
performed a systematic survey of physical inactivity and
sedentary behavior among Brazilian adolescents, identify-
ing prevalence of adolescents exposed to sedentary habits

ranging from 39 to 93.5%.
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Table 1 — Variables for adolescents ages 14 to 18 from public schools in Floriandpolis, Santa Catarina, Brazil, 2007

Andreia Pelegrini et al

Male Female Total
n % n % n %

Body image perception*

Satisfied 55 28.1 152 38.1 207 34.8

Unsatisfied 141 71.9 247 61.9 388 65.2
Nutritional status

Underweight 17 8.7 52 13.0 69 11.6

Normal weight 156 79.6 292 73.2 448 75.3

Overweight 23 11.7 55 13.8 78 131
Time spent playing video games per day*

<2h 78 39.8 206 51.6 284 47.7

>2h 118 60.2 193 48.4 311 52.3
Time spent at the computer per day

<2h 164 83.7 327 82.0 491 82.5

>2h 32 16.3 72 18.0 104 17.5
Time spent watching television per day*

<2h 105 53.6 166 41.6 271 43.5

>2h 91 46.4 233 58.4 324 54.5

*p<0.05 for difference between sexes.

Table 2 — Prevalence of physical inactivity and associated factors among male adolescents, ages 14 to 18, from public schools in

Floriandpolis, Santa Catarina, Brazil, 2007

Insufficiently active Active
P 95%CI P 95%CI P
Age (years) 0.205
14 214 16.2-27.6 78.6 72.3-83.7
15 32.7 26.5-39.5 67.3 60.4-73.4
16 15.2 10.8-20.8 84.8 79.1-89.1
17 22.8 17.4-29.1 77.2 70.8-82.5
18 10.0 6.5-14.9 90.0 85.0-93.4
Body image perception 0.427
Satisfied 18.2 13.4-24 1 81.8 75.8-86.5
Unsatisfied 234 18.0-29.8 76.6 70.1-81.9
Nutritional status 0.091
Underweight 21.2 16.0-27.4 78.8 72.5-83.9
Normal weight 41.2 34.5-48.1 58.8 51.8-65.4
Overweight 13.0 8.9-18.4 87.0 81.5-91.0
Time spent playing video games per day 0.162
<2h 16.7 12.1-22.5 83.3 77.4-87.8
>2h 25.4 19.8-31.9 74.6 68.0-80.1
Time spent at the computer per day 0.065
<2h 24.4 18.9-30.8 75.6 69.1-81.0
>2h 9.4 6.0-14.3 90.6 85.6-93.4
Time spent watching television per day 0.563
<2h 21.9 16.6-28.2 78.1 71.8-83.3
>2h 22.0 16.7-28.3 78.0 71.6-83.2

P: prevalence; Cl: confidence interval.

Rev Paul Pediatr 2009,27(4):366-73.
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Table 3 — Prevalence of physical inactivity by associated factors among female> adolescents, ages 14 to 18, from public schools

in Florianopolis, Santa Catarina, Brazil, 2007

Insufficiently active Active
P 95%ClI P 95%ClI P
Age (years) 0.182
14 42.9 38.1-47.8 571 52.1-61.8
15 23.6 19.6-28.0 76.4 71.9-80.3
16 23.8 19.8-28.2 76.2 71.7-80.1
17 28.4 24.1-33.0 71.6 66.9-75.8
18 40.9 36.1-45.7 59.1 54.2-63.8
Body image perception 0.842
Satisfied 27.6 23.4-32.1 72.4 67.8-76.5
Unsatisfied 26.7 22.5-31.2 73.3 68.7-77.4
Nutritional status 0.008
Underweight 23.6 19.6-28.0 76.4 71.9-80.3
Normal weight 44 .2 39.4-491 55.8 50.8-60.5
Overweight 291 24.8-33.7 70.9 66.2-75.1
Time spent playing video games per day 0.524
<2h 27.2 23.0-31.7 72.8 68.2-76.9
>2h 26.9 22.7-31.4 73.1 68.5-77.2
Time spent at the computer per day 0.283
<2h 27.8 23.6-32.3 72.2 67.6-76.3
>2h 23.6 19.6-28.0 76.4 71.9-80.3
Time spent watching television per day 0.015
<2h 211 17.3-25.3 78.9 74.6-82.6
>2h 31.3 26.9-36.0 68.7 63.9-73.0

P: prevalence; Cl: confidence interval.

Analysis of the different results between studies should
be considered, because there were disparate cutoff points for
the definition of physical inactivity. For adolescents from
the states of Santa Catarina®” and Rio Grande do Sul®, the
cutoff point was established at 300 minutes per week, a
methodology similar to that adopted in other studies. For
adolescents from Niter6i'?, sedentary behavior was defined
as a score lower than three in a scale from zero to five, which
included sports played as leisure. In Pelotas”, sedentary
behavior was defined as less than 20 minutes of physical
activity at least three times per week. In Lages®, the study
used a variation of the physical activity journal proposed by
Bouchard ez 2/*”, which provides information on daily energy
consumption, while in Jodo Pessoa®” physical inactivity was
defined as a weighted average of energy consumption during
the three days analyzed below 37 kcal/kg/day. As for other
international studies, adolescents were classified as sedentary
if they had less than 60 minutes of physical activity each

day, every day®?°.
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When physical inactivity is stratified by sex, we see that
female adolescents (27.1%) have higher prevalence than
males ones (2.9%); however, these results were not signifi-
cantly different. Brazilian®%*?> and international studies®*®
show greater prevalence of physical inactivity among female
adolescents.

For males, physical inactivity was expected to be associ-
ated with nutritional status and time spent playing video
games per day; however, no association was found. Therefore,
nutritional status and time spent playing video games per
day seem to have no bearing on the prevalence of physical
inactivity for Florianépolis adolescents. Unlike the findings
from adolescents in this study, the survey of adolescents from
the state of Santa Catarina showed that overweight adoles-
cents had 73% more chance of being physically inactive

than others®?

. As for time spent playing video games, in
Pelotas, Rio Grande do Sul, Brazil, more time spent play-
ing video games was positively associated with the level of
)

physical activicy®.

Rev Paul Pediatr 2009,27(4):366-73.
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Table 4 — Physical inactivity and associated factors by logistic regression among male adolescents, ages 14 to 18, from public

schools in Floriandpolis, Santa Catarina, Brazil, 2007

Raw OR (95%CI)

Adjusted OR** (95%Cl)

Age (years)
14
15
16
17
18
Body image perception
Satisfied
Unsatisfied
Nutritional status
Normal weight
Underweight
Overweight
Time spent playing video games per day
<2h
>2h
Time spent at the computer per day
<2h
>2h
Time spent watching television per day
<2h
>2h

1
1.77 (0.43-7.27)
0.65 (0.15-2.77)
1.08 (0.26-4.47)
0.40 (0.03-4.62)

1
1.37 (0.62-3.02)

1
2.60 (0.92-7.37)
0.55 (0.15-1.99)

1
1.71 (0.83-3.52)

1
0.32 (0.09-1.11)

1
1.00 (0.51-1.98)

1
1.61 (0.38-6.89)
0.58 (0.13-2.56)
1.04 (0.24-4.51)

( )

0.53 (0.04-6.61

1
1.65 (0.71-3.83)

1
2.38 (0.78-7.29)
0.47 (0.13-1.75)

1
1.81 (0.85-3.86)

1
0.27 (0.07-0.98)

1
0.90 (0.44-1.87)

OR: Odds Ratio; Cl: confidence interval. **Odds Ratio adjusted for all variables.

Among girls, the study did find an association between
outcome and nutritional status. The results show that the
risk of being insufficiently active is greater among under-
weight adolescents. Unlike the findings from Florian6polis
adolescents, the literature suggests that overweight and obes-
ity are strongly associated with sedentary lifestyles®”. Also,
physical inactivity during adolescence is a strong predictor
of risk of obesity in adulthood, favoring a vicious circle of
obesity and physical inactivity®?.

For female adolescents, physical inactivity was also
positively associated with time spent watching television.
These findings corroborate those from Pelotas, where adoles-
cents who spent more time watching television had higher
prevalence of sedentary behavior®. Likewise, in a study
with Canadian adolescents, watching television was found
to be correlated with physical inactivity independently of
overweight®. Rey-Lopes er a/°?, analyzing cross-sectional
studies, found no association between sedentary behaviors
(television) and percentage of body fat. On the other hand,

Rev Paul Pediatr 2009,27(4):366-73.

longitudinal studies found that children (ages 7 through 11)
who watched more than 2 hours of television per day had
13.2 times greater chance of experiencing increased body
fat percentages than those who spent less than 2 hours per
day watching television®?.

We should note some study limitations. The data were
collected at a single point in time, making it cross-sectional,
thus preventing the establishment of a cause and effect re-
lationship between physical activity, nutritional status, and
sedentary behavior, especially since exposure and outcome
variables were collected simultaneously.

Recent research has found high rates of physical inactivity
among adolescents, but this study did not. This may be a conse-
quence of the infrastructure of Floriandpolis, which, as a coastal
city, has plenty of open spaces available for physical activity. The
lack of association between the outcome and independent vari-
ables may be due to the low rates of inactivity, since studies®
show that high prevalence of physical inactivity is associated
with sociodemographic and behavioral variables.
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Table 5 — Physical inactivity and associated factors by logistic regression among female adolescents, ages 14 to 18, from public

schools in Floriandpolis, Santa Catarina, Brazil, 2007

Raw OR (95%Cl) Adjusted OR** (95%Cl)

Age (years)

14 1 1

15 0.41 (0.15-1.11) 0.41 (0.15-1.12)

16 0.41 (0.16-1.07) 0.42 (0.16-1.10)

17 0.53 (0.20-1.37) 0.56 (0.21-1.49)

18 0.92 (0.27-3.10) 1.04 (0.30-3.63)
Body image perception

Satisfied 1 1

Unsatisfied 0.95 (0.60-1.50) 0.87 (0.53-1.43)

Nutritional status
Normal weight
Underweight
Overweight

Time spent playing video games per day
<2h
>2h

Time spent at the computer per day
<2h
>2h

Time spent watching television per day
<2h
>2h

1
2.56 (1.39-4.71)
1.32 (0.69-2.51)

1
0.99 (0.64-1.54)

1
0.80 (0.44-1.45)

1
1.71 (1.07-2.72)

1
2.55 (1.36-4.77)
1.26 (0.63-2.49)

1
0.94 (0.59-1.51)

1
0.72 (0.39-1.35)

1
1.67 (1.03-2.71)

OR: Odds Ratio; Cl: confidence interval. **Odds Ratio adjusted for all variables.

To sum up, we conclude that one in four adolescents was
classified as insufficiently active. The primary risk factors for
physical inactivity in the study were underweight and time
spent watching television per day for female schoolchildren.
Thus, we suggest programs enabling higher levels of physical
activity, since devoting at least 60 minutes per day to physical
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