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Sedentary behavior and health-related quality of life in adolescents

Comportamento sedentário e qualidade de vida relacionada 
à saúde em adolescentes

Resumo  A qualidade de vida relacionada à saú-
de (QVRS) representa a percepção de cada pessoa 
sobre os diferentes aspectos de sua vida no contexto 
da saúde (físico, psicológico, meio social e relaciona-
mento interpessoal). Entre os adolescentes, a QVRS 
pode mudar em função dos hábitos adotados nessa 
fase da vida. Este estudo analisou a associação entre 
o tempo utilizado em diferentes comportamentos se-
dentários (CS) e a QVRS em adolescentes. Trata-se 
de um estudo epidemiológico transversal com ado-
lescentes de 10 a 15 anos de idade. O CS foi mensu-
rado por meio de questionário (n = 1.455 adolescen-
tes) e acelerômetro (n = 844 adolescentes) e a QVRS 
pelo KIDSCREEN – 27. O tempo em videogames/
celulares/tablets foi inversamente associado à QVRS 
geral (β = -0,021; IC95%: -0,026; -0,006), bem-es-
tar psicológico (β= -0,030; IC95%: -0,050; -0,010),
apoio social de pares (β = -0,041; IC95%: -0,066;
-0,016) e ambiente escolar (β = -0,033; IC95%:
-0,056; -0,010). O tempo de tela se associou inver-
samente ao escore do ambiente escolar (β = -0,011;
IC95%: -0,020; -0,003). O tempo de computador foi 
positivamente associado ao bem-estar psicológico 
(β= 0,025; IC95%: 0,006; 0,043) e escores de apoio
social dos pares (β = 0,029; IC95%: 0,004; 0,053).
Conclui-se que adolescentes com maior tempo na 
tela apresentaram menor QVRS. No entanto, essas 
associações variaram com o tipo e método de men-
suração do CS e a dimensão da QVRS.
Palavras-chave Comportamento sedentário, Qua-
lidade de vida, Adolescentes

Abstract  Health-related quality of life (HRQoL) 
represents the perception of each person about dif-
ferent aspects of their lives in the health context 
(physical, psychological, social environment and 
interpersonal relationships). Among adolescents, 
HRQoL can change considering habits adopted in 
this phase of life. This study analyzed the association 
between time used on different sedentary behaviors 
(SB) and HRQoL in adolescents. This is a cross-sec-
tional epidemiological study with adolescents be-
tween 10 - 15 years of age. The SB was measured 
using a questionnaire (n = 1,455 adolescents) and 
accelerometer (n = 844 adolescents), and HRQoL 
using KIDSCREEN – 27. Time on videogames/cell 
phones/tablets was inversely associated with over-
all HRQoL (β = -0.021; 95%CI: -0.026; -0.006),
psychological well-being (β = -0.030; 95%CI:
-0.050; -0.010), peer social support (β = -0.041;
95%CI: -0.066; -0.016) and school environment 
(β = -0.033; 95%CI: -0.056; -0.010) scores. Screen
time was inversely associated with the school envi-
ronment score (β = -0.011; 95%CI: -0.020; -0.003). 
Computer time was positively associated with the 
psychological well-being (β = 0.025; 95%CI: 0.006;
0.043) and peer social support scores (β = 0.029;
95%CI: 0.004; 0.053). It concluded that adolescents 
with more screen time had lower HRQoL. However, 
theses associations varied with the type and method 
of SB measurement and the HRQoL dimension.
Key words Sedentary behavior, Quality of life, Ad-
olescents
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Introduction

Recent years have seen a growing number 
of studies on health-related quality of life in 
adolescent1,2, a multidimensional construct that 
represents people’s self-perception of well-being 
and health levels1. It has been used in adolescents 
as an overall marker of health levels, to identify 
at-risk groups and to assess health-promoting 
interventions1. There is evidence that the quality 
of life of adolescents has declined in the past 
few decades3,4 and identifying these changes is 
important from a public health standpoint1.

Health-related quality of life (HRQoL) 
can be determined by a complex interrelation 
of sociocultural1, economic3, psychosocial, 
emotional and environmental factors, in addition 
to the individuals’ lifestyle2. Time spent on 
sedentary behavior has been associated with lower 
HRQoL2,5-8. This may be due to health problems 
such as depression, anxiety9, low self-esteem, 
obesity, metabolic syndrome10; low physical 
activity levels5, daily sleep time and quality11, 
high consumption of unhealthy foods, poor 
school performance10 and social relations12, and 
are more frequent in those who spend more time 
on sedentary behaviors. However, most studies 
that analyzed the relation between sedentary 
behavior and HRQoL considered just screen 
time6-8, watching television5or total time spent on 
these behaviors2, measured by accelerometer, and 
these studies assessed adolescents from North 
America5,7 and Australia2,6,8. 

In Brazil, data from a systematic review 
identified that the prevalence of excessive screen 
time in adolescents was 70.9% (95%CI: 65.5; 76.1) 
and TV time was 58.8% (95%CI: 49.4; 68.0)13. 
However, most studies that evaluated sedentary 
behavior in adolescents have considered screen 
time and television time, without considering 
the use of other types of behavior, such as the 
use of video games/cell phones/tablets and 
computers13. In addition, studies that assessed 
the total time spent on sedentary behavior 
measured by an accelerometer were carried out 
with preschoolers, not considering other age 
groups, such as adolescents14.

The demands, peculiarities and implications 
inherent to adopting each sedentary behavior 
may lead to varying associations between these 
behaviors and the dimensions of HRQoL, 
depending on the measure (total screen time and 
time spent on each behavior) and dimension in 
question. Some sedentary behaviors may exert 
greater influence on social relations (for example, 

family members, teachers, friends), affective 
feelings12, self-perception, personal satisfaction9; 
and academic performance10. On the other hand, 
total sedentary behavior time may have more 
influence on the physical dimension indicators 
of quality of life since it reduces physical activity 
time5,15 and alters lipid metabolism16. Studies 
with adolescents have demonstrated that time 
spent watching television is associated with 
unhealthy food consumption17, obesity10 and a 
larger amount of body fat16; playing videogames 
with less social interaction; using a computer 
with low self-esteem, poorer physical fitness10 

and less physical activity; and total time on these 
behaviors with lower sleep duration and quality11. 

Another important aspect to consider is that 
HRQoL varies with age3,4 and the socioeconomic, 
cultural and environmental conditions of the 
adolescents5. To date, studies that have analyzed 
the relation between different types of sedentary 
behavior (television, computer, videogame and 
cellphone time) and HRQoL in adolescents 
are scarce, especially in middle-high income 
countries such as Brazil18. 

Costa et al.18 in a study carried out in 
the southern region of Brazil, analyzed the 
association between screen time measured by 
five activities (studying, working, watching 
videos, videogames and using social media/chat 
applications) and HRQoL. Adolescents whose 
screen time at work was above four hours / 
day showed a reduction in HRQoL (β = -2.38; 
95%CI: -4.52; -0.25). However, this study was 
carried out with older adolescents (16.4 years; 
SD = 1.0), did not consider the time spent in 
television and computer for school activity and 
leisure separately, the total time and did not 
consider the different domains that make up 
the HRQoL18. In this respect, the present study 
analyzed the association between time spent on 
different sedentary behaviors (SB) and HRQoL 
in adolescents.

Methods

This is a cross-sectional epidemiological study 
conducted using data collected in the first year 
(2014) of the LONCAAFS (Longitudinal Study 
on Sedentary Behavior, Physical Activity, Eating 
Habits and Adolescent Health) study, aimed 
at analyzing the relation between sedentary 
behavior, physical activity level, eating habits, 
quality of life and health indicators in public 
school adolescents from João Pessoa, Paraiba 
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state, Brazil. The study was approved by the 
Health Science Center Human Research Ethics 
Committee of the Federal University of Paraiba 
(Protocol 0240/13).

In 2018, João Pessoa, the capital of Paraiba 
state, had a population of 800,323 inhabitants 
(demographic density of 66.7 inhabitants/
km2) and Human Development Index (IDH) of 
0.658 (ranking 23rd among the 27 state capitals 
in Brazil)19. Around 7.5% (57,450) of the 
inhabitants are aged between 10 and 15 years, 
90% of whom are enrolled in elementary school. 
In 2013 (the year of reference used for sampling), 
there were 65,734 students enrolled in 184 public 
schools (93 state and 91 municipal). 

Sample size was determined considering 
the following parameters: estimated population 
of 9,520 (grade six students), 50% outcome 
prevalence; 95% confidence interval; maximum 
permissible error of 4%; design effect (deff) of 
2; and an additional 40% to compensate for 
losses and refusals, resulting in a sample of 1,583 
adolescents. 

Single stage cluster sampling was used 
as follows: systematic selection of 28 schools 
(14 municipal and 14 state), distributed 
proportionately by region (north, south, east and 
west) and number of enrolled students. In the 
randomly selected schools, all grade six students 
were invited to take part in the study. A subsample 
was selected to use accelerometers. To that end, 17 
schools were randomly drawn from the 28 included 
in the sample, distributed proportionally by type 
(municipal and state), region (north, south, east 
and west) and number of grade six students. 

Data collection occurred between February 
and June and August and September 2014, in the 
student`s school and classroom. The adolescents 
completed a questionnaire, applied via a face-to-
face interview, were submitted to anthropometric 
measures and used accelerometers. The collection 
team consisted of graduate and scientific initiation 
students in Physical Education and Nutrition 
from Federal University of Paraiba – UFPB.

The following sociodemographic variables 
were analyzed: sex (male = 0, female = 1), age 
(measured to two decimal points and categorized 
as 10-11 = 0, 12-13 = 1, 14-15 = 2), mother`s 
schooling level (incomplete elementary = 0; 
complete elementary and incomplete secondary 
= 1; complete secondary and university = 2) 
and economic class (Brazilian Association of 
Research Companies – ABEP)20, categorized as: 
A/B = 2 (upper class); C = 1 (middle class) and 
D/E = 0 (lower class). 

Levels of physical activity were measured 
using the Physical Activity Questionnaire for 
Adolescents (QAFA)21. The teenagers reported 
the frequency (days/week) and duration 
(minutes/day) of the activities engaged in for at 
least 10 minutes in the week before collection. 
Physical activity level was determined by adding 
the product of time and frequency, resulting in a 
minutes per week score.

Sedentary behavior was measured using a 
questionnaire developed to measure the variables 
of the LONCAAFS’ Study. A pilot study was 
carried out to assess the reproducibility (Intraclass 
correlation coefficient – ICC = 0.69; 95%CI: 
0.44 – 0.83). This questionnaire considered time 
spent watching television, playing videogames, 
using cell phones/tablets/computer, in the week 
before data collection, separating weekdays and 
the weekend. A score for each sedentary behavior 
was obtained (television, computer, videogame/
cell phone/tablet) and screen time (television + 
computer + videogame/cell phone/tablet), as 
follows: average time spent on sedentary behavior 
on weekdays (Monday to Friday) multiplied by 
five, added to the average time on the weekend 
(Saturday or Sunday), multiplied by two. This 
value was divided by seven to estimate the average 
number of hours per day in sedentary behavior. 

KIDSCREEN-27 was used to measure 
HRQoL20. This instrument is composed of five 
dimensions: physical well-being (five items); 
psychological well-being (seven items); autonomy 
and parent relations (seven items); peers and social 
support (four items); and school environment 
(four items). The adolescents answered questions 
using the week before data collection as reference. 
For analysis purposes, an overall score was 
calculated (Σ of the questionnaire items) x 100 
/ (number of questionnaire items x number 
of points on the scale) as well as for HRQoL 
dimensions (Σ of dimension items) x 100 / 
(number of dimension items x number of points 
on the scale). Scores varied from 0 to 100, the 
higher values indicating better HRQoL.

A subsample of adolescents used an ActiGraph 
GT3X accelerometer to measure physical activity 
and sedentary behavior for seven consecutive 
days, attached to the subject’s waist, removing 
it only for water-related activities, bathing and 
sleeping. The ActiLife 6.10 program was used in 
data reduction, adopting the following criteria: 
having used the accelerometer for at least 6 hours/
day for four or more days, one of which was on 
the weekend; periods of non-use were defined as 
30 consecutive minutes with no recording; and 
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a 15-second epoch22. The following cutoff points 
were applied: sedentary behavior < 100 counts/
minute; moderate to vigorous physical activity 
> 2,296 counts/minute23. Physical activity and 
sedentary behavior time were determined from 
the total time spent during the week (Monday to 
Friday) multiplied by five, and on the weekend 
(Saturday and Sunday) multiplied by two. 
This value was divided by seven to obtain the 
weighted mean in minutes per day spent on these 
behaviors.

Weight and height were measured according 
to Lohman, Roche and Martorell24. All the 
measures were taken in triplicate and the average 
value was used for analysis purposes. Body mass 
index (BMI) was determined from the measures 
of weight and height and classified according to 
World Health Organization criteria25.

Excluded from the analyses were adolescents 
outside the age range of interest (< 10 and > 15 
years), those with any disability that limited their 
completing the questionnaire, those who refused 
to undergo anthropometric measures and/or did 
not comply with valid data criteria for using the 
accelerometer, and pregnant individuals. 

Descriptive analysis used frequency 
distribution for qualitative variables and the 
mean and standard deviation (SD) for their 
quantitative counterparts. Linear regression 
was applied to relate time spent on sedentary 
behaviors (independent variables) to the overall 
HRQoL score and dimensions (dependent 
variables). The following potential confounding 
factors were considered: sex, age, mother`s 
education, economic class, BMI and moderate to 
vigorous physical activity. 

All the independent variables and potential 
confounding factors were considered in creating 
the fitted models, regardless of p-value in raw 
analysis. Goodness of fit was assessed by verifying 
the normality and heteroscedasticity of residuals 
(Cook-Weisberg test: p-value more than 0.05 
indicated homoscedasticity in residual behavior) 
as well as multicollinearity (VIF – Variance 
Inflation Factor < 5 indicated that the variables 
did not exhibit multicollinearity). All the analyses 
were conducted in Stata 11.0 and the significance 
level was at 5%.

Results

Of the 2,767 adolescents invited to take part in 
the study, 830 did not return the written informed 
consent form (29.9%), 372 refused to participate 

(13.4%) and 110 were excluded. The final sample 
consisted of 1,455 adolescents. The data of 844 of 
the 1,031 students asked to use the accelerometer 
were analyzed (losses and refusal = 18.1%) (Table 
1).

A majority of the subjects were girls, aged 
between 10 and 11 years, whose mothers had a 
secondary education and belonged to the middle-
high socioeconomic classes. The most adolescents 
were classified as having normal weight (64.3%). 
The average overall HRQoL score was 80.7 (SD 
= 10.6) points, highest in the school setting 
dimension (85.2; SD = 14.8) and lowest in the 
physical well-being dimension (75.9; SD = 14.4). 
Average screen time and sedentary behavior 
were 245.7 (SD = 155.2) and 405.2 (SD = 86.7) 
minutes per day, respectively. Watching television 
was the sedentary behavior adolescents spent 
the most time on per day (sample: 150.6; SD = 
114.1; subsample: 149.0; SD = 113.3 minutes/
day) (Table 1).

The results of adjusted analysis indicated that 
time spent on the computer was positively and 
significantly associated with the psychological 
well-being dimensions (β = 0.025; 95%CI: 0.006; 
0.043) in addition to social support and peer 
groups (β = 0.029; 95%CI: 0.004; 0.053). Time 
spent on videogames/cell phones/tablets was 
inversely associated with overall HRQoL score (β 
= -0.021; 95%CI: -0.026; -0.006), psychological 
well-being (β = -0.030; 95%CI: -0.050; -0.010), 
social support and peer groups (β = -0.041; 
95%CI: -0.066; -0.016) and school environment (β 
= -0.033; 95%CI: -0.056; -0.010). Screen time was 
inversely associated with the school environment 
dimension (β = -0.011; 95%CI: -0.020; -0.003) 
(Table 2). Total sedentary behavior, measured by 
accelerometer, was not associated with the overall 
score or HRQoL dimensions (β = -0.006; 95%CI: 
0.017-0.004).

Discussion

The findings of the present study demonstrated 
that adolescents who spent more time per day on 
sedentary behavior, such as playing videogames, 
obtained lower HRQoL scores. However, those 
who used the computer more exhibited higher 
HRQoL levels in the psychological well-being and 
social support dimensions. 

Considering that adolescents may have a 
more affected mental health due to the inherent 
changes in the life stage of late adolescence26, 
the prolonged use of these devices may reduce 
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personal contact with friends, parents and other 
family members, study time27 as well as daily 
sleep time and quality11. One of the explanations 
for the lower HRQoL levels in the psychological 

well-being dimension of adolescents that spent 
more time on videogames/cell phones/tablets 
may lie in the content of electronic games. Some 
games portray violent scenes that may trigger 

Table 1. Sociodemographic characteristics, nutritional status, health-related quality of life, sedentary behavior 
time and moderate to vigorous physical activity of adolescents, João Pessoa, Paraíba, Brazil, 2014.

Variables
Sample

(n = 1,455)
Subsample 
(n = 844)

n % n %

Sex

Male 689 47.3 376 44.5

Female 766 52.7 468 55.5

Age range (years)

10-11 812 55.8 495 58.7

12-13 545 37.5 296 35.1

14-15 98 6.7 53 6.2

Economic class

A/B 447 35.4 264 35.6

C 750 59.4 445 59.9

D/E 65 5.2 33 4.5

Mother’s education

Upto grade 4 180 14.9 97 13.7

Incomplete elementary 313 26.0 166 23.5

Complete elementary 342 28.4 214 30.2

Complete secondary and university 369 30.7 231 32.6

Nutritional status

Low weight 41   2.8 27   3.2

Normal weight 928 64.3 522 62.4

Overweight/obese 475 32.9 288 34.4

Mean SD Mean SD

Body weight 44.6 11.5 44.6 11.4

HRQoL (points)

Overall score 80.7 10.6 81.3 13.8

Physical well-being 75.9 14.4 76.4 14.3

Psychological well-being 85.1 12.1 85.5 11.9

Autonomy and relation with parents 76.9 15.7 76.7 15.6

Social support and peer group  81.9 16.5 81.8 16.5

School environment 85.2 14.8 85.3 14.8

Sedentary behavior (min/day) 

Television* 150.6 114.1 149.3 113.3

Computer* 37.8 60.9 36.8 58.7

Videogame*# 29.6 51.7 29.9 54.7

Screen time* 245.7 155.2 242.3 156.1

Total time spent on sedentary behaviors ** - - 405.2 86.7

Physical activity

MVPA (min/wk)* 578.2 473.3 574.9 476.9

MVPA (min/day)** - - 11.2 10.6
SD = standard deviation; HRQoL = health-related quality of life; * = measure taken using a questionnaire; # = includes time using 
the videogame/cell phone/tablet; ** = measure taken using accelerometers; min/day = minutes per day; min/wk = minutes per 
week; MVPA = moderate to vigorous physical activity.

Source: Authors.
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aggressive thoughts and behaviors28. Adolescents 
that spend many hours on these games display 
more signs of aggressiveness28 and attention 
deficit29, which may lead to greater difficulty in 
socializing with friends, teachers and parents27, 
resulting in possible negative perceptions of their 
relations and the social support received from 
these groups. Alternatively, increasing the time 
of physical activity can act as a protective factor 
in reducing symptoms of depression and anxiety 
among these adolescents30.

Experimental studies have demonstrated that 
the use of smartphones may reduce enthusiasm 
for social relations with peers, which can 
interfere in relationships with schoolmates and 
result in lower perceived psychological well-
being12. The increase in recreational screen 
time has been associated with lower perceived 

psychological well-being in adolescents31. Time 
playing electronic games accounts for the most 
time spent by adolescents on screen activities.

Longer screen time was associated with 
lower HRQoL scores in the school environment 
dimension. Studies with adolescents 
demonstrated that screen time is associated 
with lower academic performance and attention 
in class10. Spending more time on screen 
activities may compromise school tasks and 
attention during class, due to the high volume 
of information absorbed when using these 
devices32. This would act as mental pollution, 
leading to worse academic performance and 
creating conflicts with parents, teachers and the 
adolescents themselves32. Using screen devices 
at night is associated with later sleep times, less 
sleep duration and quality and sleepiness in 

Table 2. Linear regression for the association between time spent on sedentary behavior and the overall score, and the 
dimensions of health-related quality of life in adolescents, João Pessoa, Paraíba, Brazil 2014. 

Health-related quality of life

Sedentary 
behavior 

(min/day)
Overall score

Physical well-
being

Psychological 
well-being

Autonomy and 
relation with 

parents

Social support 
and peer 

group

School 
environment

Crude analysis

β 95%CI β 95%CI β 95%CI β 95%CI β 95%CI β 95%CI

Television* -0.003 -0.007; 
0.002

-0.005 -0.011; 
0.002

-0.005 -0.011; 
0.001

0.001 -0.006; 
0.008

-0.006 -0.014; 
0.002

-0.004 -0.011; 
0.002

Computer* 0.012 0.003; 
0.020

0.003 -0.010; 
0.016

0.011 0.001; 
0.021

0.020 0.007; 
0.033

0.027 0.013; 
0.041

-0.007 -0.019; 
0.006

Videogame*# -0.009 -0.015; 
0.005

0.001 0.014; 
0.015

-0.013 -0.025; 
0.001

0.002 -0.014; 
0.018

-0.012 -0.029; 
0.004

-0.025 -0.040; 
0.011

Screen time* -0.001 -0.009; 
0.004

-0.002 -0.006; 
0.004

-0.002 -0.006; 
0.002

0.005 -0.001; 
0.010

0.002 -0.004; 
0.007

-0.007 -0.012; 
-0.002

Total time** -0.007 -0.015; 
0.001

-0.017 -0.028; 
0.005

0.001 -0.008; 
0.011

-0.009 -0.022; 
0.004

-0.004 -0.017; 
0.010

0.004 -0.008; 
0.016

Adjusted analysis

Television* -0.005 -0.012; 
0.003

-0.009 -0.020; 
0.002

-0.004 -0.014; 
0.006

0.002 -0.011; 
0.014

-0.006 -0.019; 
0.007

-0.010 -0.022; 
0.002

Computer* 0.019 -0.002; 
0.028

0.010 -0.012; 
0.031

0.025 0.006; 
0.043

0.021 -0.003; 
0.044

0.029 0.004; 
0.053

-0.003 -0.026; 
0.019

Videogame*# -0.021 -0.026; 
-0.006

-0.013 -0.035; 
0.010

-0.030 -0.050; 
-0.010

-0.016 -0.041; 
0.009

-0.041 -0.066; 
-0.016

-0.033 -0.056; 
-0.010

Screen time* -0.003 -0.009; 
0.003

-0.003 -0.014; 
0.003

-0.003 -0.010; 
0.004

0.002 -0.008; 
0.011

-0.003 -0.012; 
0.006

-0.011 -0.020; 
-0.003

Total time** -0.006 -0.017; 
0.004

-0.008 -0.023; 
0.007

0.008 -0.005; 
0.022

-0.003 -0.019; 
0.014

-0.005 -0.022; 
0.012

0.003 -0.013; 
0.019

β = coefficient of linear regression; 95%CI = 95% confidence interval; * = measures collected via questionnaire; # = includes time using 
videogames/cell phones/tablets; ** = measures collected via accelerometers; min/day = minutes per day; analysis adjusted for sex, age, 
economic class, mother’s school, father’s school, body mass index; time spent on moderate to vigorous physical activity measured by 
accelerometer and total physical activity determined by questionnaire.

Source: Authors.
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class11. These factors compromise concentration, 
favoring lower school performance.

The fact that the present study used a cross-
sectional design does not rule out the possibility 
that the more introspective students, with lower 
self-esteem and symptoms of depression and 
anxiety, spend more time on social networks 
and electronic games. Systematic reviews have 
identified a relation between longer sedentary 
behavior time and the presence of depression, 
anxiety2, hyperactivity, inattention9, and lower 
self-esteem levels in adolescents10.

Higher HRQoL levels in the psychological 
well-being, social support and peer group 
dimensions were observed in adolescents that 
spent more time on the computer. This association 
remained significant after stratifying for the 
purpose of using this equipment: educational 
vs. recreational. The Technology Acceptance 
Model 233 suggests that the intention to use a 
particular technology involves the perceived 
ease of access, social influence and the subjective 
norms proposed by society. Access and/or having 
a computer and the use of programs and systems 
result in greater adolescent use of this equipment 
and its perception as a status symbol. In addition, 
the computer is a means to disseminate virtual 
games, seek social relations and entertainment.

Better perceived HRQoL for the psychological 
well-being and social support dimensions of 
peers associated with the use of computers may 
be related to the fact that having access to this 
material good, mainly connected to the internet, 
expands the possibilities of obtaining it quickly 
and disseminating different contents such as, for 
example, social media, where young people can 
make this one of the communication channels, 
thus promoting a greater sense of belonging to 
the desired social groups. Another factor that 
can explain this relationship is that adolescents 
with greater access to computers can reflect on 
a scenario of families with better socioeconomic 
conditions (higher income and educational level 
of parents), housing, and social relationships 
among its members. In recent years, the number 
of households with the use of computers 
and internet access has been increasing34. In 
particular, in the present study, as they are low-
income students (most of the C and D/E classes), 
it is possible that the adolescents who reported 
using the computer would be those with the best 
socioeconomic status. These factors can improve 
the perception of indicators such as psychological 
well-being and peer social support in adolescents. 
However, it should be warned that the excessive 

use of screen devices, including the computer, can 
contribute to health problems such as difficulties 
in relating to family members and people around 
them35, depression9, and anxiety10.

In this study, no significant associations were 
identified between time watching television and 
the HRQoL dimensions. In recent years, the 
time spent by adolescents watching television 
has decreased and the use of computers, tablets, 
video games, and cell phones has increased36. 
Data from the National School Health Survey – 
PeNSE of 200937 and 201538, showed a reduction 
in the proportion of students from public schools 
in the city of João Pessoa, Paraiba, who spent 
more than two hours watching television, from 
80.3% to 65.1%. This migration from television 
to new digital platforms may explain its absence 
in the association with HRQoL observed in the 
present study.

However, it is important to underscore the 
negative effects on physical and mental health10 
of excessive computer use, as well as the adoption 
of strategies with parents to reduce the likelihood 
of adolescents’ replacing active with sedentary 
behaviors. For example, Babey et al.39 found 
that the lack of knowledge parents have about 
activities that can be developed in their children’s 
free time was related to the latter’s prolonged 
screen time. Thus, strategies that involve parents’ 
or caregivers’ knowledge of open and safe places 
in their neighborhood may help increase physical 
activity, as well as develop social relationships 
between adolescents and the community.

Total time spent on sedentary behavior was 
not associated with HRQoL, which may have 
occurred because the accelerometer measures the 
time spent on all sedentary behaviors including, 
for example, class time, book reading, school-
related tasks, meals and displacements. Another 
explanation may be the limitations of these 
devices and the cutoff points, used to measure 
and establish sedentary behavior time. This 
could have masked the specific associations 
between certain sedentary behavior and the 
different dimensions of HRQoL. The significant 
associations found between sedentary behavior 
and HRQoL were observed in studies that 
considered screen time, watching television5, 
using the computer and/or videogames/cell 
phones/tablets separately8. 

The inverse association found between 
playing videogames and psychological well-
being, social support and peer group and 
the school environment demonstrates how 
specific sedentary behaviors can be harmful to 
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adolescents’ HRQoL. These findings indicate 
how much the sedentary behaviors interferes 
with routine issues such as social engagement of 
adolescents and are supported by theories that we 
have already presented, such as the replacement 
of time in physical and social activities by screens 
and on-line games.

Future studies could use quantitative-
qualitative approaches to better understand 
the relation between specific types of sedentary 
behavior and the dimensions of HRQoL. 
Another challenge is to establish “adequate” vs 
“inadequate” levels of screen time exposure and 
total sedentary behavior time, considering the 
different measuring devices. 

The results identified in this study are limited 
to adolescents aged 10 to 13 years old and from 
public schools, considering that the perceptions 
about the domains of HRQoL and sedentary 
behaviors in which adolescents are involved 
change with age and can be different among 
adolescents from public and private schools 
due to their sociodemographic and economic 
characteristics. The strengths of this study are that 
it was conducted with a sample of adequate size 

to test the proposed hypotheses; data collection 
was carried out by a previously trained team that 
were unaware of the hypotheses, used validated 
instruments and combined objective and 
subjective measures of sedentary behavior. This 
is also one of the first Brazilian studies analyzed 
the relation between different types of sedentary 
behavior (television, computer, videogame and 
cellphone time) and HRQoL in adolescents, 
using questionnaires and accelerometers.

In conclusion, associations between time 
spent on sedentary behaviors and HRQoL varied 
with the type and method of sedentary behavior 
measurement and the HRQoL dimension. Time 
spent on videogames/cell phones/tablets exhibited 
a negative relation with a large number of HRQoL 
dimensions (psychological well-being, social 
support, peer group and school environment), in 
addition to overall score. Using a computer was 
related to higher overall HRQoL, psychological well-
being, social support and peer group scores. Screen 
time were associated with lower HRQoL levels 
for physical well-being and school environment, 
respectively. The objective measure of sedentary 
behavior was not associated with HRQoL levels.

Collaborations

Lucena JMS and Farias Júnior JC participated in 
the conception, study planning, data collection 
and analysis and writing of the manuscript. Silva 
ECC participated in the collection and analysis of 
data and writing of the manuscript. Loch MR did 
a critical analysis and review of the study.



2151
C

iên
cia &

 Saú
de C

oletiva, 27(6):2143-2152, 2022

References

1. Soares AHR, Martins AJ, Lopes MCB, Britto JAA, Oli-
veira CQ, Moreira MCN. Qualidade de vida de crian-
ças e adolescentes: uma revisão bibliográfica. Cien 
Saude Colet 2011;16(7):3197-3206. 

2. Wu XY, Han LH, Zhang JH, Luo S, Hu JW, Sun K. The 
influence of physical activity, sedentary behavior on 
health-related quality of life among the general po-
pulation of children and adolescents: a systematic re-
view. PloS One 2017; 12(11):e0187668.

3. Vella SA, Magee CA, Cliff DP. Trajectories and predic-
tors of health-related quality of life during childhood. 
J Pediatr 2015; 167(2):422-427. 

4. Meade T, Dowswell E. Adolescents’ health-related 
quality of life (HRQoL) changes over time: a three 
year longitudinal study. Health Qual Life Outocomes 
2016; 14:14. 

5. Arango CM, Páez DC, Lema L, Sarmiento OL, Parra 
DC. Television viewing and its association with heal-
th-related quality of life in school-age children from 
Montería, Colombia. J Exerc Sci Fit 2014; 12(2):68-72. 

6. Gopinath B, Hardy LL, Baur LA, Burlutsky G, Mit-
chell P. Physical activity and sedentary behaviors and 
health-related quality of life in adolescents. Pediatrics 
2012; 130(1):e167. 

7. Hidalgo-Rasmussen CA, Ramírez-López G, Martín 
H-S. Physical activity, sedentary behavior and quality 
of life in undergraduate adolescents of Ciudad Guz-
man, State of Jalisco, Mexico. Cien Saude Colet 2013; 
18(7):1943-1952. 

8. Lacy KE, Allender SE, Kremer PJ, Silva-Sanigorski 
AM, Millar LM, Moodie ML, et al. Screen time and 
physical activity behaviours are associated with health
-related quality of life in Australian adolescents. Qual 
Life Res 2012;21(6):1085-1099. 

9. Suchert V, Hanewinkel R, Isensee B. Sedentary beha-
vior and indicators of mental health in school-aged 
children and adolescents: a systematic review. Prev 
Med 2015;76:48-57. 

10. Carson V, Hunter S, Kuzik N, Gray CE, Poitras VJ, 
Chaput JP, Saunders TJ, Katzmarzyk PT, Okely AD, 
Connor Gorber S, Kho ME, Sampson M, Lee H, 
Tremblay MS. Systematic review of sedentary beha-
viour and health indicators in school-aged children 
and youth: an update. Appl Physiol Nutr Metab 2016; 
41 (6 Suppl. 3):S240-S265. 

11. Hale L, Guan S. Screen time and sleep among school
-aged children and adolescents: a systematic literature 
review. Sleep Med Rev 2015; 21:50-58. 

12. Dwyer RJ, Kushlev K, Dunn E. Smartphone use un-
dermines enjoyment of face-to-face social interac-
tions. J Exp Soc Psychol 2018; 78:233-239. 

13. Schaan CW, Cureau FV, Sbaraini M, Sparrenberger K, 
Kohl III HW, Schaan BD. Prevalence of excessive scre-
en time and TV viewing among Brazilian adolescents: 
a systematic review and meta-analysis. J Pediatr 2019; 
95(2):155-165. 

14. Guerra PH, Barbosa Filho VC, Almeida A, Silva LS, 
Pinto MTV, Leonel RM, Ribeiro EHC, Florindo AA. 
Systematic review of physical activity and sedentary 
behavior indicators in south-american preschool chil-
dren. Rev Paul Pediatr 2020;38:e2018112. 

15. Allender S, Kremer P, Silva-Sanigorski A, Lacy K, 
Millar L, Mathews L, Malakellis M, Swinburn B. As-
sociations between activity-related behaviours and 
standardized BMI among Australian adolescents. J Sci 
Med Sport 2011; 14(6):512-521. 

16. Van EE, Altenburg T, Singh AS, Proper KI, Heymans 
MW, Chinapaw M. An evidence-update on the pros-
pective relationship between childhood sedentary 
behaviour and biomedical health indicators: a sys-
tematic review and meta-analysis. Obes Rev 2016; 
17(9):833-849.

17. Costa CS, Flores TR, Wendt A, Neves RG, Assun-
ção MCF, Santos IS. Comportamento sedentário e 
consumo de alimentos ultraprocessados entre ado-
lescentes brasileiros: Pesquisa Nacional de Saúde 
do Escolar (PeNSE), 2015. Cad Saude Publica. 2018; 
34(3):e00021017. 

18. Costa BGG, Chaput J-P, Lopes MVV, Costa RM, Ma-
lheiros LEAM, Silva KSS. Association between Lifes-
tyle Behaviors and Health-Related Quality of Life in 
a Sample of Brazilian Adolescents. Int J Environ Res 
Public Health 2020; 17(19):7133. 

19. Atlas do Desenvolvimento Humano no Brasil 2013 
[Internet]. 2013 [acessado 2014 Dez 1]. Disponível 
em: http://www.pnud.org.br/atlas/ranking/Ranking
-IDHM-Municipios-2010.aspx

20. Farias Júnior JC, Loch MR, Lima Neto AJ, Sales JM, 
Ferreira FELL. Reprodutibilidade, consistência in-
terna e validade de construto do KIDSCREEN-27 
em adolescentes brasileiros. Cad Saude Publica 2017; 
33(9):e00131116. 

21. Prazeres Filho A, Barbosa AO, Mendonça G, Farias 
Júnior JC. Reproducibility and concurrent validity of 
the Physical Activity Questionnaire for Adolescents 
(QAFA) aged 10-14 years. Rev Bras Cineantropom De-
sempenho Hum. 2017;19(3):270-282. 

22. Evenson KR, Catellier DJ, Gill K, Ondrak KS, 
McMurray RG. Calibration of two objective measu-
res of physical activity for children. J Sports Sci 2008; 
26(14):1557-1565.

23. Trost SG, Loprinzi PD, Moore R, Pfeiffer KA. Com-
parison of accelerometer cut points for predicting 
activity intensity in youth. Med Sci Sports Exerc 2011; 
43(7):1360-1368. 

24. Lohman T, Roache A, Martorell R. Anthropometric 
standardization reference manual. Med Sci Sports 
Exerc 1992: 24(8):952.

25. WHO Expert Committee on Physical Status. The use 
and interpretation of anthropometry. Report of WHO 
Expert Committee. Geneva: WHO; 1995.

26. Beauchamp MR, Puterman E, Lubans DR. Physi-
cal inactivity and mental health in late adolescence. 
JAMA Psychiatry 2018; 75(6):543-544. 

27. Cummings HM, Vandewater EA. Relation of adoles-
cent video game play to time spent in other activities. 
Arch Pediatr Adolesc Med 2007; 161(7):684-689.

28. Anderson CA, Shibuya A, Ihori N, Swing EL, Bushman 
BJ, Sakamoto A, Rothstein HR, Saleem M. Violent vi-
deo game effects on aggression, empathy, and proso-
cial behavior in Eastern and Western countries: a me-
ta-analytic review. Psychol Bull 2010; 136(2):151-173. 



2152
Lu

ce
n

a 
JM

S 
et

 a
l.

29. Swing EL, Gentile DA, Anderson CA, Walsh DA. Tele-
vision and video game exposure and the development 
of attention problems. J Pediatrics 2010; 126(2):214-
221. 

30. Bell SL, Audrey S, Gunnell D, Cooper A, Campbell 
R. The relationship between physical activity, mental 
wellbeing and symptoms of mental health disorder in 
adolescents: a cohort study. Int J Behav Nutr Phys Act 
2019; 16(1):138. 

31. Babic MJ, Smith JJ, Morgan PJ, Eather N, Plotnikoff 
RC, Lubans DR. Longitudinal associations between 
changes in screen-time and mental health outcomes 
in adolescents. Ment Health Phys Act 2017; 12:124-
131. 

32. Savina E, Mills JL, Atwood K, Cha J. Digital media and 
youth: A primer for school psychologists. Contemp 
School Psychol 2017; 21(1):80-91. 

33. Davis FD. Perceived usefulness, perceived ease of use, 
and user acceptance of information technology. MIS 
Q 1989; 13(3):319-340. 

34. Instituto Brasileiro de Geografia e Estatística (IBGE). 
Síntese de indicadores sociais: uma análise das condi-
ções de vida da população brasileira. 35º ed. Rio de Ja-
neiro: IBGE; 2015. 

35. Portugal AF, Souza JCP. Uso das redes sociais na in-
ternet pelos adolescentes: uma revisão de literatura. 
RECH 2020; 4(2):262-291.

36. Chassiakos YLR, Radesky J, Christakis D, Moreno MA, 
Cross C. Children and adolescents and digital media. 
Pediatrics 2016; 138(5):e20162593.

37. Instituto Brasileiro de Geografia e Estatística (IBGE). 
Pesquisa nacional de saúde do escolar 2009. Rio de Ja-
neiro: IBGE; 2009. 

38. Instituto Brasileiro de Geografia e Estatística (IBGE). 
Pesquisa nacional de saúde do escolar 2015. Rio de Ja-
neiro: IBGE; 2015. 

39. Babey SH, Hastert TA, Wolstein J. Adolescent seden-
tary behaviors: correlates differ for television viewing 
and computer use. J Adolesc Health 2013; 52(1):70-76. 

Article submitted 26/06/2020
Approved 06/08/2021
Final version submitted  08/08/2021

Chief editors: Romeu Gomes, Antônio Augusto Moura da 
Silva

This is an Open Access article distributed under the terms of the Creative Commons Attribution LicenseBYCC


	_Hlk52190246
	_Hlk73182761

