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RESUMO 

O tempo gasto em frente à telas, resulta em acúmulo de comportamento sedentário, o qual está relacionado com malefícios a 

saúde dos adolescentes, tais como uma baixa aptidão cardiorrespiratória. Nesse sentido esse estudo teve por objetico predizer 

a aptidão cardiorrespiratória por meio do tempo de tela em escolares. Estudo transversal, como amostra composta por 2.764, 

sendo 1.370 meninos e 1.394 meninas entre 10 e 18 anos rede pública de ensino de Paranavaí, Paraná. O questionário de 

autorrelato foi utilizados para estimar o de tempo de tela (TL), e a aptidão cardiorrespiratória (ACR) foi estimada por meio 

do teste de 20 metros multiestágios. Para verificar o poder preditivo do tempo de tela em relação a ACR, a Curva Roc foi 

utilizada.  Os resultados mostraram que o tempo de tela foi considerado um bom preditor de aptidão cardiorrespiratória em 

meninos  (dias de semana, fins de semana e semana toda), e de modo geral (meninos e meninas) apenas para os dias de 

semana. Na pesquisa, o ponte de corte de tempo de tela para meninos em dias de semana foi de 137 minutos (IC: 65-43), nos 

fins de semana de 165 minutos (58-51) e geral de 156  minutos (64-45). Já para a amostra geral (meninas e meninos) o ponte 

de corte nos dias de semana foi de 142  minutos (64-44). Para as meninas o tempo de tela não teve poder preditivo (IC > 

0,50) e consequentemente não foi verificado o ponto de corte. Desse modo, conclui-se que o tempo de tela em meninos e de 

maneira geral (apenas nos dias de semana) foi capaz de predizer a aptidão cardiorrespiratória e que essa variável de fácil 

aplicação pode ser um instrumento importante para predizer a ACR no ambiente escolar.  

Palavras-chave: Estilo de vida sedentário. Aptidão cardiorrespiratória. Adolescente. 

ABSTRACT 
The time spent in front of the screens, results in accumulations of sedentary behavior, which is related to health damages to 

adolescents, such as a low cardiorespiratory fitness. In this sense, this study aimed to predict cardiorespiratory fitness through 

screen time in schoolchildren. Cross-sectional study, as a sample composed of 2.764, of which 1.370 boys and 1.394 girls 

between 10 and 18 years old were the public school system of Paranavaí, Paraná, Brazil The self-report questionnaire was 

used to estimate screen time (ST) and cardiorespiratory fitness (CF) was estimated using the 20-meter multi-stage test, and to 

verify the predictive power of the screen time in relation to CF, the Roc curve was used. The results showed that screen time 

was considered a good predictor of cardiorespiratory fitness in boys (weekdays, weekends and all week), and in general (boys 

and girls) only for weekdays (Monday to Friday). In the survey, the screen time cut-off for boys on weekdays was 137 

minutes  (CI: 65-43), at weekends of 165 minutes (58-51) and general of 156 minutes (64-45). For the general sample (girls 

and boys), the cut bridge on weekdays was 142 minytes (64-44). For the girls the screen time had no predictive power (CI> 

0.50) and consequently the cut-off point was not verified. Thus, it can be concluded that the screen time in boys and in 

general (only weekdays) was able to predict cardiorespiratory fitness and that this variable of easy application can be an 

important tool to predict CF in the school environment. 

Keywords:  Sedentary lifestyle. Cardiorespiratory fitness. Adolescent. 

 

Introduction 

Adolescence is a period of life defined between 10 and 19 years, which results in 

important transformations, being them anatomical, biological, mental and behavioral
1
. Also, 

referring mainly to behavioral transformations, this phase brings with it countless 

opportunities for choices, such as those related to achieving the individual's personal well- 

being, which may interfere with adolescents' lifestyles
2
. It is of great importance that 

adolescents have a good lifestyle, choosing to adopt healthy habits, being able to maintain 
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them until adulthood
3,4

. Besides, an adequate lifestyle at this stage decreases the chances of 

problems related to sleep, food, physical activity and sedentary behavior
5-8

. 

Regarding sedentary behavior, this term is used to characterize activities that have an 

energy expenditure lower than 1.5 of the estimated metabolic equivalent (MET) and are 

carried out in a seated or reclined manner, thus, an adolescent who spends more than >120 

min/day in front of the screen, for example, is already in inadequacy regarding sedentary 

behavior
9
. Thus, nowadays, with the ease of access to technology, adolescents have the 

opportunity to spend more time in front of computers, television, video games, thus enabling 

them to be in sedentary behavior
10

. 

Sedentary behavior is highly prevalent in adolescents in different places in the world
11-

13
. Specifically in Brazil, the systematic review study showed prevalence varying, for 

example, in Foz do Iguaçu which adopted the point of the inadequacy of >120 min-day had a 

prevalence of 32%, already in Minas Gerais, adopting the same criterion of point of the 

inadequacy of <120 min-day, the prevalence variation was 88%
14

. Moreover, sedentary 
behavior has been associated with obesity and low cardiorespiratory fitness

15-17
. Regarding 

cardiorespiratory fitness, this is considered a health component, becoming an important 
predictor of cardiometabolic and protective risks regarding the appearance of cardiovascular 

diseases
18,19. 

Although CF is a good predictor of health in adolescents, its evaluation through field 

tests in the school environment requires prior familiarization of students, as well as care by 

the Physical Education professional, because it is a test that leads to maximum effort, 

situations of risk to the physical integrity of students may occur. Thus, identifying variables 

that are simple to apply and do not offer risks may be a good alternative for predicting CF  in 

the school environment. Given the above, this study aims to predict cardiorespiratory fitness 

through screen time in schoolchildrens. 

 

Methods 

 

Study design and participants 

This cross-sectional survey was characterized as a school census, since it involved the 

entire school population from Elementary II and High School, composed of students aged 10 

to 18 from the eight public schools in the municipality, and according to data from the 

Paranavaí Regional Education Center for 2016, 3.483 students were enrolled in the eight 

schools in the city. The evaluations were made only in those schools invited, who agreed to 

participate in the survey and who presented the  consente form signed by those responsible, 

totaling 2.764 adolescents, 1.370 boys and 1.394 girls. This study was approved by the 

Research Ethics Committee of the State University of Maringá, under opinion number 

1.453.730, in accordance with the Declaration of Helsinki, and approved in the Brazilian 

Registry of Clinical Trials (RBR6BSNGD). 

 

Procedures 

Data collection took place during school hours. All classes of students were made 

aware of the purpose and importance of the study, and students were encouraged to participate 

in it. Data were collected by trained assessors and previously calibrated equipment. The 

variables analyzed were sociodemographic (age and gender), body mass index (BMI), 

cardiorespiratory fitness and screen time. 

Sex was evaluated by a self-reported adolescent, and age determined in years, based 

on the difference between the date of birth (reported by adolescents) and the date of data 

collection. For BMI calculation, schoolchildrens were weighed wearing only the school 

uniform, barefoot, and without a coat or objects in their pockets. Stature was measured with a 
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Wiso® wall stadiometer (São José, Santa Catarina, Brazil), model E210, resolution of 0.1 cm, 

while body mass was determined on a digital scale (G-Tech® Glass Pro, Zhongshan, 

Guangdong, China), with a maximum capacity of 150 kg and resolution of 100 grams. 

Schoolchildrens were classified as underweight, overweight, and suitable weight
20

. 

The screen time (ST) was evaluated by self-report, which according to systematic 

review
21

 has reproducibility and validity acceptable for children and adolescents. Questions 

were asked about screen time spent per day on television, video game and computer (not 

including tablet or cell phone), first on weekdays (Monday to Friday) and then on weekend 

days (Saturday and Sunday). The screen time was calculated by the formula weighted 

average: [(minutes/weekdays x 5) + (minutes/weekend days x 2)] / 7. The cutoff point for 

inadequacy was >120 minutes/day according to Canadian guidelines for sedentary behavior in 

children and adolescents
22

. 

The cardiorrespiratory fitness (CF) was estimated from the application of the 20-meter 

multi-stage test, validated for children and adolescents (r = 0.89)23. The students were 

instructed to run to exhaustion between two lines separated by 20 meters, maintaining the 

rhythm of displacement according to the audio signals emitted. The test started at a speed of 
8.5 km/h, increasing 0.5 km/h every minute, and ended when the participant could not reach 

the lines before the sound signal on two consecutive occasions or gave up due to voluntary 

fatigue of the task. During the test, the students received verbal stimuli from the evaluators, 
and all participants were previously familiar with the test. The cutoff points established by the 

Cooper Institute for Aerobics Research (Fitnessgram)24 and the categories "risk zone" and 

"need to improve" were adopted for the classification, aggregated in the same category 
(insufficient level) according to sex and age (years) of adolescents. For boys, the values 

adopted were: 10-11 years (≤ 37.3); 12 - (≤ 37.6) 13- (≤38.6); 14- (≤39.6); 15- (≤40.6); 16- 
(≤41.0); 17- (≤41.2). For girls the cutoff points according to age were: 10-11 (≤ 37.3); 12 - (≤ 

37.0) 13- (≤36.6); 14- (≤36.3); 15- (≤36.0); 16- (≤35.8); 17- (≤35.7). The estimate of 

VO2max was calculated using the following equation by Leger et al.23, namely: VO2max = 

31.025 + (3.238 x V) - (3.248 x Age**) + 0.1536 (Speed x Age). 

 

Quality of Information 

The quality of the information obtained by the questionnaire was done by means of a 

replicated application, with an interval of one week in a sub-sample of 124 students with the 
same characteristics. For that, the reproducibility values were calculated by the intraclass 

correlation coefficient (ICC) for the continuous variables and the Kappa Index for their 

dichotomous classifications, assuming satisfactory values >0.60 and >0.40
25-27, respectively. 

In cases of asymmetry of data distribution in the contingency table, which compromised the 

interpretation and calculation of the kappa, the prevalence-adjusted kappa index and biases 
were used (PABAK). Reproducibility values are presented in Table 1. 

  

Table 1. Quality control of information obtained from the questionnaire in a sub-sample of 

schoolchildrens in Paranavaí, Paraná (n = 124) 

Variáveis     ICC Kappa   

Weekdays ST  0.59 - 

Classification - 0.675 

Weekends ST  0.63 - 

Classification - 0.645 

General ST 0.64 - 

Classification   -  0.677 
Note: CCI: Intraclass correlation coefficient; ST: Screen time 
Source: The authors 
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Statistical analysis 

For statistical analysis, the Kolmogorov-Smirnov Test, graphic methods and 

standardized values of asymmetry and kurtosis (±2Z) were used to identify data normality. 

The existence of discrepant elements (outliers) through Boxplots. The outliers were included 

in the analyses because they corresponded to the data of subjects with excessive screen time 

to which they were of interest for the study. 

The Mann-Whitney U test for non-parametric independent samples and the Student "t" 

test for parametric independent samples, accompanied by the Lèvene test for analysis of 

variance homogeneity were used to compare boys and girls. 

The ROC (Receiver Operating Characteristic) curve was used to diagnose the accuracy 

of insufficient levels of cardiorespiratory fitness (CF) through screen time. The curve was 

generated by plotting the sensitivity on the y-axis as a function of [1-especificity] on the "x" 

axis. The criterion used to obtain the cutoff points was the Younden Index (YI), defined as the 

sum of specificity and sensitivity minus one (E+S-1)
28

. The statistical significance of each 

analysis was verified by the area under the ROC curve (AUC) and the 95% confidence 

interval (95%CI). For the screen time to present a significant discriminatory ability, the area 

under the ROC curve should be between 1.00 and 0.50 and the larger the area, the greater the 

discriminatory power of the respective indicator. The 95% CI is another determinant of 

predictive ability, and to be considered a significant predictor of ROC, the lower limit of CI 

(Li-CI) cannot be < 0.50. All analyses were performed through the Statistical Package for a 

Social Science (SPSS), version 20.0, considering p ≤ 0.05. 

 

Results 

 

Table 2 shows the characteristics of the sample as well as the screen time during 

weekdays, weekends and general, and the percentage (%) of cases of general ST inadequacy. 

The results show significant differences (p ≤ 0.05) between boys and girls in all variables 

except for overall screen time and % screen time inadequacy. 

 

Table 2. Anthropometric characteristics and screen time in public schools in Paranavaí. 

Paraná (n = 2.764) 

Variables 
Average ± SD 

p- value 
Male (n = 1.370) Female (n = 1.394) 

Age (years) 14.5 ± 2.0 14.3 ± 2.0 0.040a* 

Mass (Kg) 58.4 ± 16.5 54.9 ± 13.6 < 0.001b* 

Height (Cm) 166.6 ± 11.8 159.3 ± 7.6 < 0.001a* 

BMI 21.02 ± 4.52 21.51 ± 4.72 < 0.001b* 

General ST (min) 255.3 ± 215.8 235.9 ± 196.8 0.053b 

Inadequacy n: (%) n: (%) 
 

ST 990 (72.7) 987 (71.1) 0.380c* 

Note: SD: Standard Deviation; BMI: Body Mass Index; ST: Screen Time; a: Independent Student "t" Test; b: Mann Whitney 

U Test; c: Chi-Square Test. Significant Values for p ≤ 0,05 

Source: The authors 

 

Table 3 presents the area under Roc Curve, which was used to verify the existence of 

the predictive power of ST (weekly, weekend and general) for CF in schoolchildrens of both 

sexes. The results show that in general (boys and girls), the screen time only had predictive 

power for weekdays, and when stratified by sex, only males obtained satisfactory values 

(lower CI > 0.50.) concerning the CF prediction by means of the screen time. 
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Table 3 Area under the Roc Curve 

Variables 
Area under the ROC curve (IC = 95%) 

General (n = 2.764) Female (n = 1.394) Male (n = 1.370) 

Weekdays ST  0.53 ( 0.51 – 0.55)* 0.52 (0.47 – 0.56) 0.55 (0.52 – 0.58)* 

Weekends ST  0.53 (0.50- 0.55) 0.51 (0.47 – 0.55 ) 0.55 (0.52 – 0.59)* 

General ST  0.53 ( 0.50 – 0.56) 0.52 (0.48 – 0.56) 0.55 (0.52 – 0.59)* 
Note: ST: screen time. *Significant values: Area under the curve and Lower Limit-IC > 0.50 

Source: The authors 

 

Table 4 shows the cutoff points found for the ST in the variables and groups that had 

predictive power. For boys on weekdays the cutoff point was 137 minutes (CI: 65-43), on 

weekends 165 minutes (58-51) and the sum of the week (general) was 156 minutes (64-45). 

For the general sample (girls and boys) the cutoff point on weekdays was 142 minutes (64- 

44). For the girls the screen time had no predictive power (CI > 0.50) and consequently the 

cutoff point was not checked. 

 

Table 4. Cutoff points for CF prediction by screen time in schoolchildreens of Paranavaí- 

Paraná (n = 2.764) 

Variables 
Cutoff Points (Sensibility [%] – Specifity [%]) YI 

General (n = 2.764) Female (n = 1.394) Male (n = 1.370) 

Weekdays ST 142 (64 - 44) 74 NSP 137 (65 - 43) 79  

Weekends ST PNS NSP 165 (58 - 51) 95 

General ST PNS NSP 156 (64 - 45) 80 
Note: YI: Younden Index; NSP: Non significant predictor. 

Source: The authors 

 

 
Figure 1. ROC curve of screen time for prediction of cardiorespiratory fitness in 

schoolchildrens from Paranavaí, Paraná (n=2,764) 
Source: The authors 

 

Discusssion 

 

This study aimed to predict the cardiorespiratory fitness through the screen time in 

schoolchildrens in the city of Paranavaí, and the relationship between cardiorespiratory fitness 

and screen time has already been shown in the literature and generally associated with harm to 

health, as in the study of 
29

, conducted with adolescents aged 7 to 17 years, which showed that 

adolescents who had low cardiorespiratory fitness had screen time greater than 120 
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minutes/day. Similarly, the longitudinal study conducted in New Zealand with children and 

adolescents aged 5 to 15 years, where they were followed until 26 years, showed that 

inadequate screen time from childhood is also associated with low CF
30

. One possible 

explanation is that screen time displaces the physical activity time of schoolchildrens. In other 

words, the more time they spend using electronic devices, the more time in sedentary 

behavior accumulates, which results in less time throughout the day for physical activity, and 

this decrease leads to an increase in obesity indicators, seen even in a previous study with 

schoolchildrens from Paranavaí in 2013
31

, and decrease in CF
32

, which may explain this 

relationship found in the studies. 

In this context, the present study showed through the area on Roc Curve that the 

screen time can predict the cardiorespiratory fitness in male adolescents on weekdays, 

weekends, and general screen time, and only on weekdays (Monday to Friday) in both sexes. 

For the girls, ST had no predictive power for CF. 

There is no consensus in the literature about the association between sex and sedentary 
behavior, and one of the possible explanations for these differences in literature may be the 

fact that most epidemiological researches use indirect methods in evaluations, such as the 

self-report of the daily time spent on sedentary behavior, which despite its validity has already 
been tested in other previous articles

33,34 

this type of analysis may underestimate or 

overestimate the real time spent on these activities, thus making it difficult to elucidate on the 
subject. 

Another reason is the lack of inclusion of the cell phone in this analysis, because 

although the adolescent who uses cell phones constantly does not need to be seated to use 

them, that is, he may be using the cell phone and at the same time walk, which in this case is 

considered a physical activity, but what has been seen is the use of these devices in sedentary 

behavior (standing, sitting or lying down), and thus this lack of analysis may have influenced 

the findings of this research, as well as previous research. Finally, the participants in this 

study are aged between 10 and 18 years and the levels of biological maturation may have 

been widely different in the sample. Thus, the absence of sexual maturation analysis in this 

study presents itself as a limitation of the study, considering the association of this variable 

with cardiorespiratory fitness35,36 and a possible stratification of the results by maturation 

level would better elucidate this question. 

Despite the divergence of results about screen time between the sexes
37,38 

this research 

showed that both boys and girls have excessive screen time in average values and inadequacy. 

On the other hand, about the use of the Roc Curve to check levels of accuracy of 

cardiorespiratory fitness through screen time, to our knowledge no article was found in the 

literature, which would serve as a basis for a more targeted discussion. Despite this absence, 

this type of analysis has been widely used in the area of health, because it is considered an 

excellent statistical method and a good predictor of variables of difficult evaluation and 

logistics
39-42

, such as the evaluation of CF in the school environment. 

In this sense, it becomes necessary that future studies seek to show that it is possible to 

use simpler means of predicting CF, such as self-reported screen time, so it would not be 

necessary to conduct exhaustive and maximum tests in the school environment, the quiet take 

risks to adolescents. Also, this study provides an important foundation for health care 

professionals, which enables them to use this method to investigate how their students are 

about screen time and consequently infer about CF, as well as to encourage teachers to talk 

about the harm this type of behavior causes to health and its relationship with CF, which in 

turn is the main variable of health-related physical fitness. 
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Conclusions  

 

The results showed that screen time in boys but not in girls was able to predict 

cardiorespiratory fitness. However, future investigations are necessary to elucidate the screen 

time as a predictor of cardiorespiratory fitness, and thus avoid that this health-related fitness 

component is not monitored in the school environment, even if done through other predictive 

variables, as in the case of screen time. 
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