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Child Health

Self-rated health (SRH) is an important indicator of general 
health status, which is related to both psychological and physi-
cal outcomes (Idler & Benyamini, 1997) and has been associ-
ated with mortality (higher risk of mortality associated with 
poorer SRH; DeSalvo, Bloser, Reynolds, He, & Muntner, 
2006; Idler & Benyamini, 1997). Although the evidence is less 
clear in children and adolescents, there is a possibility that the 
precursors of poor SRH often develop in the early years of life 
(Hamer, Yates, Sherar, Clemes, & Shankar, 2016). Therefore, 
it is important to understand the correlates of SRH in adoles-
cence because this is a critical period for greater physical, 
behavioral, and psychosocial changes (Mechanic & Hansell, 
1987) that can influence current and future health (Bopp, 
Braun, Gutzwiller, Faeh, & Group, 2012).

Among the several correlates (biological, mental outcomes 
and behavioral factors) of SRH, an emergent and important 
modifiable risk factor relevant to prevention of chronic dis-
eases is sedentary behavior. Studies have showed that sitting 
time is related to mortality independent of physical activity 
levels (Katzmarzyk, Church, Craig, & Bouchard, 2009), even 
though there could be a compensation relationship between 

physical activity and sitting time (Ekelund et al., 2016). The 
most common sedentary behavior among youth is the screen 
time, such as video game, computer time, and television 
viewing (Sun et al., 2015). A recent 6-year cohort study iden-
tified an increased risk of mortality in adults with higher TV 
viewing time, regardless of physical activity and other vari-
ables (Turi et al., 2018). During childhood and adolescence, 
screen time is also related to several metabolic risk factors 
(e.g., high blood pressure, poorer lipid profile, high visceral 
fat; Byun, Dowda, & Pate, 2012; Martínez-Gómez et al., 
2010). Also, large amount of screen time in adolescence is 
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Abstract
Aim. To investigate the association of parental and adolescents’ screen time with self-rated health and to examine the 
mediating effects of psychosocial factors (social relationships and distress) on this association. Method. A cross-sectional 
study was conducted among 984 Brazilian adolescents (10- to 17-year-olds). Self-rated health, screen time (adolescents and 
parental), and perception of social relationships and distress were evaluated through self-report questionnaires. Structural 
equation modeling was adopted to investigate the pathways of the relationship between adolescents’ screen time and self-
rated health. Results. Adolescents’ screen time was directly and negatively related to self-rated health only in boys (r = −0.158, 
p = .015). In girls, screen time was related to self-rated health through distress (r = −0.188, p = .007) and social relationships 
(r = 0.176, p = .008). The models fit was adequate (χ2/df ≤ 3.0, root mean square error of approximation <0.08, comparative 
fit index >0.90, and Tucker–Lewis Index >0.90). Conclusions. Higher screen time was associated with poor self-rated health 
in boys, while in girls, psychosocial factors mediated the adverse relationships between screen time and self-rated health.
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negatively associated with mental health indicators such as 
depressive symptoms, stress, and worse social relationships 
perception (Gunnell et al., 2016; Liu, Wu, & Ming, 2015; 
Maras et al., 2015). However, evidence was mainly from 
studies conducted in the high-income countries (Byun et al., 
2012; Carson et al., 2016; Martínez-Gómez et al., 2010; 
Tremblay et al., 2011). Thus, it is also an important research 
priority to understand the impact of screen time on the health 
status of adolescents in developing countries.

Although there is evidence that higher duration of TV 
viewing and/or screen time are associated with unfavorable 
health outcomes among adolescents (Carson et al., 2016; 
Tremblay et al., 2011), the potential pathways for the rela-
tionships between screen time and SRH have been relatively 
unstudied. While Herman, Hopman, and Sabiston (2015) 
found an inverse direct relationship between screen time of 
adolescents and SRH, this relationship could occur through 
other pathways including poor psychological state arising 
from short sleep duration (Barlett, Gentile, Barlett, 
Eisenmann, & Walsh, 2012) and body image dissatisfaction 
from social networks and TV programs (Añez et al., 2016). 
Moreover, poor parental modeling and weak parental regula-
tion on screen time, among others, could predict more screen 
time in adolescence (Gebremariam et al., 2012; Mielke, 
Brown, Nunes, Silva, & Hallal, 2016; Totland et al., 2013). 
Yet it remains unclear how parental screen time influences or 
mediates the relationship between adolescents’ screen time 
and SRH (Richards, McGee, Williams, Welch, & Hancox, 
2010). A better understanding of the pathways through which 
screen time affects health outcomes in adolescence could 
contribute to the development of effective and comprehen-
sive interventions to reduce sedentary behavior and improve 
adolescents’ health. Therefore, the aims of this study were to 
investigate the direct association of parental and adolescents’ 
screen time with adolescent SRH and to examine if this asso-
ciation is mediated by psychosocial factors (i.e., perceived 
social relationships and distress constructs) using a structural 
equation modeling approach.

Methods

Sample

The present scientific article is based on a cross-sectional epi-
demiological school-based study involving Brazilian adoles-
cents aged between 10 and 17 years, enrolled in public schools 
of Londrina/PR. Londrina has 506,701 inhabitants, a medium 
human development index of 0.778, and a gross domestic 
product per capita of US$8530.77 (both indices are above the 
average value for most Brazilian’s cities; Instituto Brasileiro 
de Geografia e Estatística, 2013). The procedures involved in 
this study were approved by the Ethical Board Committee of 
the Londrina State University (Process number 10655/2012).

For sampling process, all public schools of the city were 
stratified into geographical locations (north, south, east, west, 

and center), and 2 schools were randomly selected from each 
location (10 schools were selected and all agreed to partici-
pate). Subsequently, between four and five classes in the 
selected schools were randomly selected and all students 
within the classes (except those using prescription medicine 
or undergoing treatment for an illness) were invited to partici-
pate in the study. Students who failed to return a consent form 
signed by at least a parent were ineligible and thus excluded 
from the survey. Questionnaires were filled out anonymously 
by the adolescents themselves in their classrooms according 
to the instructions provided by the research staff assigned to 
each of the schools. After fieldwork, 1,395 adolescents were 
eligible to participate, but 411 failed to provide all required 
data for the analysis of this study and were excluded. Thus, 
the final sample comprised 984 adolescents, with a response 
rate of 70.5%. For parents’ assessment, all eligible adoles-
cents delivered similar questionnaires (that gauged parental 
screen time) to their parents or guardians at home. The ado-
lescents were oriented and tasked with returning their parents 
questionnaire back to the research staff in their schools. The 
adolescents and their parents completed the questionnaires in 
the same week. Further details about the project are available 
elsewhere (Silva et al., 2016).

Measures

The outcome (SRH) and exposure (parental and adolescents’ 
screen time, perceived social relationships, and distress con-
structs) variables were measured by self-report question-
naires. The 7-day test–retest reliability of the measures was 
tested through repeated application of the questionnaires in a 
subsample (n = 74) of the participants with similar character-
istics to the larger sample (descriptive results of the psycho-
metric sample are not shown in the table). The computed 
intraclass correlation coefficient (ICC) for the questionnaires 
ranged between 0.50 and 0.80, which were acceptable val-
ues, given the nature of the questionnaires that the score can 
change according the day of measurement, due to several 
reasons as perception of social relationships and distress.

Self-Rated Health

SRH was assessed through the following question “In gen-
eral, how do you consider your health?” Responses were on 
a 4-point Likert-type scale ranging from 1 = bad to 4 = excel-
lent. The single-item question had good test–retest reliability 
(ICC = 0.73) in our sample.

Parental and Adolescent Screen Time

Parental and adolescents screen time were assessed through 
four questions asking about how many hours a day were 
spent watching television and how many hours a day were 
spent using computer and video games on weekdays and 
weekends. The final indicator was the mean of these 



766 Health Education & Behavior 45(5)

questions separately for the parents and adolescents. Items 
on the questionnaire showed very good evidence of test-
retest reliability in the sample (ICC = 0.79).

Perception of Social Relationships

Self-perception about the relationship with friends, families, 
and professors were assessed through the following three 
questions: “Regarding your relationship with your class-
mates and friends, you are . . .,” “Regarding your relationship 
with your family, you are . . .,” and “Regarding your relation-
ship with your professors, you are . . . .” Responses were on 
a 4-point Likert-type scale ranging from 1 = very unsatisfied 
to 4 = very satisfied. The three questions demonstrated 
acceptable test–retest reliability with ICC of 0.50, 0.53, and 
0.69, respectively in our sample.

Distress Constructs

Sadness was measured through the following question: 
“How often do you feel sad or depressed?” Responses were 
on a 4-point Likert-type scale ranging from 1 = very fre-
quently to 4 = rarely. The reliability of the question was 
acceptable (ICC = 0.62) in our sample. Similarly, informa-
tion regarding stress was collected through the following 
question “How often do you feel stressed?”Responses were 
on a 4-point Likert-type scale ranging from 1 = very fre-
quently to 4 = rarely. The test–retest reliability of the ques-
tion was very good (ICC = 0.80) in our sample.

Statistical Procedures

Descriptive statistics (mean and standard deviation) were 
used to describe characteristics of the sample. The Mann–
Whitney test was used to compare groups (boys and girls) in 
terms of SRH, parental and adolescents’ screen time, percep-
tions of social relationships, and distress constructs (sadness 
and stress). Thereafter, to analyze the correlation between 
variables, we conducted a Pearson correlation using STATA 
14.0 software.

Structural equation modeling (SEM) was used to investi-
gate the pathways of the relationship between parental screen 
time, screen time of adolescents, social relationships, distress 
constructs, and SRH. Since the endogenous variables in the 
models were normally distributed, with skewness varying 
between 0.001 and 0.1 and kurtosis varying between 0.001 
and 0.7, but with considerable missing data for the parental 
(maternal = 411, paternal = 514) variables, the full-informa-
tion maximum-likelihood method (to deal with the missing 
data) was used to determine the estimates of the parameters. 
The SEM was conducted using AMOS 22.0 software. Given 
that the variables in the model were not significantly differ-
ent (Mann–Whitney test p values >.05) between missing data 
and nonmissing data, there was no identifiable pattern of 
missingness from the data in the model. The results of the 

SEM are presented with standardized regression coefficients 
(r). To estimate the overall fit model, we used the following 
parameters: chi-square test (χ2), χ2/degrees of freedom 
(χ2/df), root mean square error of approximation (RMSEA), 
comparative fit index (CFI) and Tucker–Lewis index (TLI). 
Values <3.0 for χ2/df, <0.08 for RMSEA, >0.90 for CFI, and 
>0.90 for TLI indicate acceptable (adequate) model fit. 
Moreover, values <2.0 for χ2/df, <0.06 for RMSEA, >0.95 
for CFI, and >0.95 for TLI were considered good values of 
fit (Kline, 2005; Lei & Wu, 2007; Marsh & Hocevar, 1985).

The theoretical model underpinning the study is described 
in Figure 1. Parental screen time, adolescents screen time, 
and psychosocial factors (social relationships and distress 
construct) were the predictors, and SRH was the theoretical 
outcome in the model. Because the predictor variables are 
known to be different between boys and girls (Costigan, 
Barnett, Plotnikoff, & Lubans, 2013; Totland et al., 2013), 
the model was stratified by sex to facilitate qualitative com-
parisons between boys and girls. A significance level of 95% 
was adopted to determine significant associations.

Results

Final sample was composed of 984 adolescents (405 boys 
and 579 girls) between 10 and 17 years old (mean age = 12.9 
years; 95% CI [12.8, 13.0]). With regard to parents, 984 
mothers (chronological age range, 24-66 years; mean age, 
38.4 ± 7.0 years) and 803 fathers (chronological age range, 
23-76 years; mean age, 41.3 ± 8.1 years) participated in the 
study. Boys reported higher SRH (p < .001), social relation-
ship with family (p < .001), and time in computer and video 
game use (p < .001) than girls. Compared with boys, girls 
reported higher stress (p < .001) and sadness (p < .001). 
Detailed characteristics of the sample are presented in Table 
1. The correlations between variables included in the model 
are shown in Table 2. For boys, adolescent daily video game/
computer time was negatively related with SRH (r = −0.14; 
p < .05), as was paternal screen time (r = −0.12; p < .05). 
Moreover, sadness and personal relationships with friends 
and family were related to SRH in both sexes (p < .05). Only 
in girls was SRH negatively related to stress (r = −0.09;  
p < .05).

The relationships under SEM approach are presented in 
Figures 2 and 3 for boys and girls, respectively. In general, 
both sex-specific models demonstrated adequate fit based on 
the criteria of χ2/df (1.56 for boys and 2.0 for girls), RMSEA 
(0.03 for boys and 0.04 for girls), CFI (0.95 for boys and 0.94 
for girls), and TLI (0.90 for boys and 0.89 for girls). 
Adolescents’ screen time was directly and negatively related 
to SRH only in boys (r = −0.158, p = .015). Although adoles-
cents’ screen time was significantly related to distress (r = 
0.216, p = .043) in boys, its pathways to SRH were not sig-
nificantly explained by distress. In girls, adolescents’ screen 
time was positively associated with distress (r = 0.357, p = 
.028), which in turn significantly predicted poor SRH (r = 
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−0.188, p = .007). Moreover, social relationships also pre-
dicted better SRH in girls (r = 0.176, p = .008), and part of 
the association passed through distress. Also, parental screen 
time was significantly related to adolescents’ screen time 
(r = 0.381, p = .002) in girls but not in boys.

Discussion

The purpose of this cross-sectional study was to investigate 
the pathways of the relationship of screen time and 

psychosocial indicators (social relationships and distress) 
with SRH in adolescents. We found that higher screen time 
was negatively associated with SRH in boys. On the other 
hand, among girls, psychosocial indicators mediated the 
relationship between screen time and SRH. Although there 
are few studies to directly compare the current study, our 
findings suggest that the relationship between screen time 
and health among adolescents may be complex and could be 
dependent on gender and indirectly influenced by psychoso-
cial factors including social relationships and distress.

Figure 1. Theoretical model for the association between parental screen time, adolescents’ screen time, distress, relationship 
perceptions, and adolescents’ self-rated health. VG = video game; ST = screen time; C = computer.

Table 1. Descriptive Measures of Variables Included in the Models.

Variable Boys (n = 405), M (SD) Girls (n = 579), M (SD)

Chronological age (years) 13.0 (1.6) 12.9 (1.5)
Self-rated health (1-4 scale) 2.1 (0.8)* 1.9 (0.7)
Relationship perception with friends (1-4 scale) 2.3 (0.7) 2.3 (0.7)
Relationship perception with family (1-4 scale) 2.5 (0.8)* 2.3 (0.8)
Relationship perception with professor (1-4 scale) 1.7 (0.9) 1.7 (0.9)
Stress (1-4 scale) 1.2 (0.9)* 1.6 (0.9)
Sadness (1-4 scale) 1.2 (0.7)* 1.5 (0.8)
Adolescents TV watching (hours/day) 4.7 (3.5) 4.6 (3.1)
Adolescents computer and video game using (hours/day) 4.1 (3.8)* 3.1 (3.1)
Paternal screen time (hours/day) 3.8 (3.6) 3.7 (3.2)
Maternal screen time (hours/day) 3.7 (3.6) 3.6 (2.7)

Note. Mann–Whitney test was used to compare groups. SD = standard deviation.
*p < .05.
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Sedentary behavior is a complex behavior, characterized 
by a sitting and reclining posture (Sedentary Behaviour 
Research Network, 2012). The prevalence of sedentary time 
in children and adolescents, especially in the screen time 
domain, is increasing worldwide (Bucksch et al., 2016). 
Several factors including the number of televisions in the 
house, social relationships, nutritional status, parental influ-
ence, among others are thought to be the drivers of higher 
screen time among youths (Gebremariam et al., 2012; Mielke 
et al., 2016). Sedentary behavior is also a recognized driver 
of cardiovascular risk (Katzmarzyk et al., 2009). Screen 
time, especially television viewing, is associated with car-
diovascular risk factors in adolescents, independent of physi-
cal activity levels (Byun et al., 2012; Martínez-Gómez et al., 
2010).

Beyond biological outcomes that can be negatively influ-
enced by screen time during adolescence, psychological fac-
tors such as well-being, stress, and depression symptoms can 
also influence adolescents’ screen time (Gunnell et al., 2016; 
Maras et al., 2015). We found that greater screen time was 

associated with greater psychological distress (sadness and 
stress feelings) and worse social relationships. Similarly, 
indicators of distress and social relationships were signifi-
cant mediators of the relationship between screen time and 
SRH among girls. Also, we observed that worse social rela-
tionship was directly related to a lower SRH in both sexes, 
and, in girls, distress was related with SRH. These findings 
reinforce what represents SRH, which is recognized as an 
outcome of physical and psychological health (Idler & 
Benyamini, 1997). Therefore, given that higher screen time 
in our study was related to more psychological distress, 
which in turn was negatively related to SRH, consequently, 
screen time could be considered an important negative cor-
relate of SRH in adolescence.

Our finding that the relationships between adolescents’ 
screen time and SRH was explained through the pathways of 
psychosocial constructs, especially in girls, has public health 
implications. Considering the pervasive health consequences 
of high screen time in adolescents, this evidence can help 
inform the development of effective interventions to reduce 

Table 2. Correlations Between Variables Included in the Models.

Variable 1 2 3 4 5 6 7 8 9 10

Boys (n = 405)  
 1. Self-rated health —  
 2.  Relationship perception with 

friends
0.10* —  

 3.  Relationship perception with 
family

0.14* 0.26* —  

 4.  Relationship perception with 
professor

0.03 0.13* 0.20* —  

 5. Stress −0.06 −0.04 −0.22* −0.23* —  
 6. Sadness −0.15* −0.05 −0.20* −0.10* 0.34* —  
 7. Adolescents TV watching −0.06 −0.03 −0.01 −0.08* 0.12* 0.06 —  
 8.  Adolescents computer and 

video game using
−0.14* −0.08* −0.06 −0.08* 0.12* 0.07 0.31* —  

 9. Paternal screen time −0.12* 0.01 −0.01 −0.06 0.04 −0.02 0.101 0.13* —  
 10. Maternal screen time −0.011 0.01 0.04 −0.06 0.02 0.02 0.11* 0.06 0.23* —
Girls (n = 579)  
 1. Self-rated health —  
 2.  Relationship perception with 

friends
0.16* —  

 3.  Relationship perception with 
family

0.16* 0.33* —  

 4.  Relationship perception with 
professor

−0.12* 0.07 0.20* —  

 5. Stress −0.09* −0.08* −0.17* −0.18* —  
 6. Sadness −0.21* −0.11* −0.26* −0.15* 0.38* —  
 7. Adolescents TV watching −0.03 −0.04 0.04 −0.03 0.10* 0.06 —  
 8.  Adolescents computer and 

videogame using
−0.02 0.11* −0.02 −0.09* 0.03 0.12* 0.13* —  

 9. Paternal screen time 0.04 −0.01 −0.03 −0.01 0.01 −0.01 0.05 0.09* —  
 10. Maternal screen time −0.04 −0.03 −0.07 −0.05 0.06 0.07 0.12* 0.14* 0.45* —

Note. Screen time information is presented in hours per day.
*p < .05.
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screen-based sedentary behavior and consequently contrib-
ute to better and improved health status in Brazilian adoles-
cents. For practical application, behavioral interventions to 
reduce screen time should focus on strategies to increase rec-
reational and leisure time physical activity among Brazilian 
adolescents. Such interventions can minimize psychological 
disorders and consequently improve SRH (Spruit, Assink, 
van Vugt, van der Put, & Stams, 2016). Also, recreational 
interventions can positively enhance the motivation of ado-
lescents to reduce screen time (Babic et al. 2016).

Despite the importance of our findings to understanding 
the complex relationship between screen time and adoles-
cents’ health status, it is important to acknowledge the limita-
tions of the present study. Regarding our methods, we 
adopted subjective indicators of sedentary behavior, psycho-
social factors, and SRH, which are prone to measurement 

error and respondent’s bias. However, it is important to 
emphasize that test–retest reliability of items in the study 
questionnaires was generally good and acceptable (ICC = 
0.50-0.80). Another potential limitation of the study is the 
large number of missing data from the parental question-
naire. However, there were no identifiable patterns to the 
missing data, and the adopted analytic strategy of full-infor-
mation maximum likelihood was robust to ensure sufficient 
power for the sex-specific results. Another limitation was the 
cross-sectional design nature of the study, which does not 
allow for interpretation of causality between examined vari-
ables. Indeed, potential reverse causality could account for 
some of the findings in the present study. For example, it is 
possible that worse psychological distress and poor social 
relationship may promote more time in screen viewing, 
which in turn may lead to poor SRH.

Figure 2. Final model for the association between screen time, distress, relationships perception, and self-rated health in boys. ST = 
screen time. Data are presented with standardized coefficients (r). Fit parameters: χ2 = 42.22 (p = .031); χ2/df = 1.56; root mean square 
error of approximation (RMSEA) = 0.03; comparative fit index (CFI) = 0.95; Tucker–Lewis index (TLI) = 0.90.

Figure 3. Final model for the association between screen time, distress, relationships perception, and self-rated health in girls. ST = 
screen time. Data are presented with standardized coefficients (r). Fit parameters are χ2 = 53.92 (p = .002); χ2/df = 2.00; root mean 
square error of approximation (RMSEA) = 0.04; comparative fit index (CFI) = 0.94; Tucker–Lewis index (TLI) = 0.89.
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In conclusion, higher screen time was negatively associ-
ated with SRH in boys, while in girls, poor psychosocial fac-
tors seem to negatively mediate the adverse relationships 
between screen time and SRH. Considering the avalanche of 
screen-based technological devices in modern society, it is 
important to develop interventions that can be used by par-
ents, professors, and health/education professionals to reduce 
screen time and combat sedentary behavior during childhood 
and adolescence. Such interventions could involve strategies 
focusing on enhancing psychosocial support to break screen 
time and increase health-related physical activity and active 
play at leisure and physical/health education in schools.
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