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Abstract This study analyzed the validity and
reliability of an instrument with scales measuring
factors associated with screen time in adolescents.
Two cross-sectional studies included students
for analyses of validity and internal consistency
(n=1138, 51.5% boys) and test-retest reproduci-
bility (n=194, 56.2% boys). Individual (attitude,
self-efficacy and expectations), social (behaviors,
rules, beliefs and family support and support of
school members) and physical environmental
(home and bedroom equipment) factors of screen
time were evaluated. All the scales of the instru-
ment met the statistical criteria of the validity of
the exploratory factorial analysis (p<0.001). The
exploratory factorial analysis indicated five one-
dimensional and three two-factor scales (self-ef-
ficacy, expectations and familiar behavior), with
factorial loads of 0.56 to 0.88. There were signifi-
cant correlations between the scores of almost all
the scales and the reported screen time (p<0.05).
Eight of nine scales/subscales showed Cronbach’s
a value being higher than 0.70, and ICC ranged
from 0.63 to 0.83. In conclusion, the instrument
presented scales with acceptable validity and re-
liability and can be used to measure factors asso-
ciated with screen time in Brazilian students.
Key words Sedentary lifestyles, Associated fac-
tors, Questionnaire, Validity tests, Reproducibility
of results

Resumo Este estudo analisou a validade e a con-
fiabilidade de um instrumento com escalas de fa-
tores associados ao tempo de tela em adolescentes.
Dois estudos transversais incluiram escolares para
andlises de validade (n=1138, 51,5% meninos)
e reprodutibilidade teste-reteste (n=194, 56,2%
meninos) do instrumento. Fatores individuais
(atitude, autoeficdcia e expectativas), do ambiente
social (comportamentos, regras, crengas e suporte
familiar e suporte dos membros da escola) e fisi-
co (casa e no quarto) associados ao tempo de tela
foram avaliados. Todas as escalas do instrumento
atenderam os critérios estatisticos de validade da
andlise fatorial exploratéria (p<0.001). A andlise
fatorial exploratéria indicou cinco escalas unidi-
mensionais e trés bi-dimensionais (autoeficdcia,
expectativas e comportamento familiares), com
cargas fatoriais de 0,56 a 0,88. Houve correlagdes
significativas entre quase todas as escalas e o tempo
de tela reportado (p<0,05). Oito das nove escalas
apresentaram um valor de o de Cronbach supe-
rior a 0,70, e o CCI variou de 0,63 a 0,83. O in-
strumento apresentou escalas que se apresentaram
com validade e confiabilidade aceitdveis, podendo
ser utilizado na mensuragdo de fatores associados
ao tempo de tela em escolares brasileiros.
Palavras-chave Estilos de vida sedentdrios, Fa-
tores associados, Questiondrio, Testes de validade,
Reprodutibilidade de resultados
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Introduction

Reducing screen time seems to be an emerging
topic in public health promotion in Brazilian
children and adolescents, as supported by the Bra-
zilian Society of Pediatrics'. One of the relevant
pathways for effective interventions in reducing
screen time among young people is understand-
ing the factors on which to focus during the inter-
vention strategies/actions (i.e., modifiable factors
that can influence screen time)?.

A theoretical framework that is used to un-
derstand the factors associated with screen time
is the socio-ecological framework. This frame-
work emphasizes that factors from different lev-
els may explain why and how young people had
specific behaviors: these can be individual (e.g.,
self-efficacy and expectations), social (e.g., social
support of friends and family) and physical en-
vironmental (e.g., house equipment) factors**.
The SOS-framework (Systems of Sedentary Be-
haviors) is another approach that suggest the
potential determinants of sedentary behavior
(including screen time) across the life course; this
approach also suggests that factors from differ-
ent levels (specially, considering the interaction
between factors from psychological to environ-
ments levels) should be considered in studies on
determinants of screen time and other sedentary
behaviors?.

Some studies have analyzed factors associated
with screen time*’, but a few studies have exam-
ined a comprehensive set of factors at different
levels of influences. Thus, which factors and levels
influence on screen time among young people is
an unanswerable question’. A possible explana-
tion for a few studies on this topic is the scarcity
of valid and reliable instruments to measure the
behavior (screen time) and its correlates>®’. Few
studies presented validated and reliable instru-
ments on individual and environmental factors
associated with screen time in children and ad-
olescents®’, and in Brazil, to our knowledge, no
instrument was found with validity and reliabil-
ity indicators. Thus, this is a gap in the nation-
al and international literature’. Filling this gap
is relevant, because validated and reliable scales
are relevant to adequately measure screen time
correlates and to understand the effectiveness of
screen time interventions on modifiable determi-
nants of this behavior.

Therefore, the present study aimed to exam-
ine the validity and reliability of an instrument
for measuring individual, social environmental

and physical environmental factors associated
with screen time among Brazilian students.

Method

The instrument used in this study was developed
in order to measure factors associated with screen
time in an intervention study that aimed for active
and healthy lifestyle promotion among students
in Fortaleza, northeastern Brazil — the “Fortaleca
sua Saiide” program. A detailed description of the
population of interest, sampling and intervention
program is in the trial record (ClinicalTrials.Gov)
and in a previous publication®.

This instrument was constructed considering
a socio-ecological approach of sedentary behav-
ior”. The developed instrument focused on eval-
uating modifiable factors of screen time in order
to be attempted in intervention studies. Thus,
most of the scales considered items that includ-
ed sentences focused on reducing screen time
(i.e., attitude, self-efficacy, family’s support and
school members’ support for reducing screen
time). Other scales focused on measuring the
construct related with screen time, such as the
screen equipment in the bedroom®.

During the selection of scales and items for
this instrument, different scales and items were
extracted and adapted from other instruments
previously validated for adolescents'™'". This
decision was made because a single instrument
was not considered a broad evaluation of modi-
fiable factors of screen time. Also, adaptations on
the scales were performed in order to consider a
specific type of sedentary behavior (screen time),
considering that most of previous scales were
based on total sedentary behavior). The used
items and scales were in English and, thus, they
had a process of translation and language adap-
tation in order to consider relevant expressions
and contexts related to adolescent’s behavior.
All process was performed by two experts that
are familiar with development and validation
of instrument, as well as terms of the literature
on screen time and sedentary behavior. A full
version of the instrument was evaluated by five
stakeholders with several publications on seden-
tary behavior and theoretical and practical expe-
rience in the validation process of instruments.
After stakeholder suggestions, the corrected ver-
sion was filled out by the students. The final ver-
sion of the instrument is in Chart 1.



Chart 1. Instrument.

Attitude Give your opinion on the following statements:
toward Decreasing the time in front of the TV, computer or video games is important for Not important; A
reducing you. little important;
screen time Important; Very
use important
Decreasing the time in front of the TV, computer or video games is either boring or | Very boring;
fun for you. Boring; Fun;
Great fun
Decreasing the time in front of the TV, computer or video games is good or bad for | Very bad; Bad;
your health. Good; Very good
Self-efficacy | I think I am able...
toward Individual limits and abilities
reducing ...to limit (decrease) my time watching TV for two hours a day. Strongly
screen time ...to turn off the TV, even though I am watching a program that I like. Disagree;
use ...not to watch TV on most days with school classes. Disagree; Agree;
...to limit (decrease) my time using the computer/video games for two hours a day. Strongly Agree
...to turn off the computer/video game, even though I'm doing something I enjoy
(favorite games, chatting).
...not to not use computer/video games on most days with school classes.
...to determine limits for how long I am in front of the TV, computer or video games.
...to stop watching TV or using computer/video games in my leisure time to do
physical activity.
Confidence
...to plan what I am going to watch on TV during the week. Strongly
...to watch TV doing other activities that require body effort (clean, play) rather than | Disagree;
sitting. Disagree; Agree;
...to plan what I am going to access on the computer or play video games during the Strongly Agree
week.
Expectations | State how much you disagree or agree with the following statements:
of screen time | Positive expectations
use I think it is very relaxing when I sit in front of the TV. Strongly
I feel good (happy) when I'm at the computer (talking or playing) or playing the Disagree;
video game. Disagree; Agree;
I get excited (agitated) when I'm using the computer or video game. Strongly Agree
Using the computer or video games is my way of connecting to the world (making
friends).
My friends would be sad if I shortened my time talking to them on the computer.
I like to watch TV or use the computer/video games for many hours at a time.
Watching TV or using the computer/video games is one of the things I enjoy doing
in my leisure time.
I watch TV or use the computer/video games to escape the world (obligations,
discussions, problems).
Negative expectations
Watching TV or using the computer/video games traps me from doing important Strongly
things (studying, eating). Disagree;
I get lazy after spending many hours in front of the TV, computer or video games. Disagree; Agree;
I feel pain in the body (back, legs) after spending many hours in front of the TV, Strongly Agree
computer or video games.
Watching TV or using the computer/video games burns my eyes and leaves me with
a headache.

it continues
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Chart 1. Instrument.

Family model | During a typical week, how often...
of screen time | TV use of household members
use ...Do your parents (mother and/or father) watch TV? Never;
...Do other people in your household watch TV? Sometimes;
...Do you and your parents watch TV together? Often; Always
...Do you and others in your household watch TV together?
Computer/games use of household members
...Do your parents use the computer/video games? Never;
...Do other people in your household use the computer/video games? Sometimes;
...Do you and your parents use the computer/video games together? Often; Always
...Do you and others in your home use the computer/video games together?
Family rules | During a typical week, how often do your parents...
of screen time | . limit the time that you can watch TV (e.g., only after dinner or when you finish Never;
use your homework)? Sometimes;
...watch what you’re watching on TV? Often; Always
...turn the TV off if they think you're watching TV for a long time?
...limit the amount of time you can spend on the computer/video games (e.g., only
after dinner or when you finish your homework)?
...observe what you are accessing/playing on the computer or video game?
...turn off computer/video games if they think you’re playing for a long time?
Family beliefs | In general, the people of my house...
of screen time | .. think watching TV or using the computer/video games is a cool thing to do. Strongly
use ...prefer to sit in front of the TV, computer or video games rather than doing physical | Disagree;
activity. Disagree; Agree;
...think it’s safer for me to stay at home in front of TV, computer or video games Strongly Agree
rather than doing physical activity outside the home.
Family In general, the people of my house...
support for ...encourage me to decrease the time watching TV or using the computer/video Strongly
reducing games. Disagree;
screen time ...comment to me that a lot of time in front of the TV or computer/video games can | Disagree; Agree;
use do harm to my health. Strongly Agree
...help me think about how I can decrease the time in front of the TV or computer/
video games.
...praise me when I spend less time in front of TV or computer/video games and
more time doing physical activity.
...prevent me from watching TV or using the computer/video games when I do
something wrong.
School In general, the people of my school (colleagues, teachers or coordinators)
members’ ...encourage me to decrease the time watching TV or using the computer/video Strongly
support for games. Disagree;
reducing ...comment to me that a lot of time in front of the TV or computer/video games can | Disagree; Agree;
screen time do harm to my health. Strongly Agree
use ...help me think about how I can decrease the time in front of the TV or computer/
video games.
...praise me when I spend less time in front of the TV or computer/video games and
more time doing physical activity.
Items of Number of TVs at home Does not have;
physical Number of Video games at home one; two; three
environmental | Nymber of Computers with Internet access at home or more
variables

Number of Computers without Internet access at home
Number of TVs in the bedroom

Number of Video games in the bedroom

Number of Computers with Internet access in the bedroom
Number of Computers without Internet access in the bedroom




Study samples

Study 1 - Validity internal consistency

One sample was evaluated in order to ex-
amine the validity and internal consistency (re-
liability) of the instrument. For this aim, 1,272
students from 40 classes of 7-9 grades in all six
public secondary full-time schools in Fortaleza
(Brazil) were eligible; they were invited to par-
ticipate in the “Fortale¢a sua Satide” program®. Of
these, 87 were not present for the data collection;
four students refused to participate, and 47 ques-
tionnaires were excluded, due to completion er-
rors. A total of 1,138 students had valid data. This
sample size was adequate for estimating validity
and reliability parameters, considering the rate of
approximately 20 individuals for each item of the
instrument'®.

Study 2 - Test-retest reproducibility

(reliability)

Another sample was used to verify the test-re-
test reproducibility of the instrument. For this,
two public schools in Fortaleza, independent of
the schools in Study 1, were intentionally select-
ed. Students from the 12 classes of 7-9 grades
were eligible. In total, 194 students contributed
test-retest data. This sample allows for the iden-
tification of ICC greater than 0.20 as statistically
significant (0=0.05) and 80% power ($=0.20)
with two instrument applications.

Instruments

The instrument examined in this study was
initially composed of 60 items that were struc-
tured in nine scales. A detailed description of
each scale is in Table 1. Three scales were relat-
ed to individual factors. The attitude for reducing
screen time scale (3 items) represents the affec-
tive and instrumental aspects for reducing screen
time, considering contrasting adjectives, such as
fun-boring, important-negligible, health-harm-
ful. The self-efficacy for reducing screen time scale
represents the students’ perceptions of the confi-
dence and abilities to reduce their screen time'>".
The expectations of screen time scale measured
the students’ perception on the positive (8 items)
and negative (4 items) expectations about their
screen time'>'*"7. Five were social/environmental
factor scales. The scale of family’s screen time use
represents the students’ perception on the fre-
quency of screen time among parents and other
family’s members, that could be performed alone
or together with the students (8 items)'*'®. One

scale evaluated the students’ perception of fam-
ily rules of screen time (six items)'!, and another
scale was focused on measuring the family’s be-
liefs on screen time (3 items)". Also, the family’s
support for reducing screen time (5 items) and
the schools’ members support for reducing screen
time (4 items) were evaluated in two separated
scales'">7. Finally, the scales on the physical
environmental variables included eight items of
the screen equipment (e.g., computer with Inter-
net access, etc.) in the students’ homes and bed-
rooms'",

Students self-reported gender, age and grade.
Students reported screen time during free time,
using four standardized questions'. These ques-
tions were related to habitual daily time watching
TV or using computer/video games on weekdays
and weekend days separately. These questions
were combined in order to estimate the total
screen time as well as the time watching TV or
using computer/video games on habitual days.

Procedures

Study 1 - Validity and internal consistency

(reliability)

Evaluators previously trained in theoretical
explanations and practical simulations adminis-
tered the instrument with students in the class-
room, without the presence of teachers. Prior
to administration, the evaluators provided in-
structions and read each question aloud. Then,
the students answered the questions. Data collec-
tion was conducted in November and December
2014.

Study 2 - Test-retest reproducibility

(reliability)

An identical application was also performed
during the test-retest data collections. Data col-
lection was applied (test) and repeated (retest)
at an interval of 15 days. In the first application,
students received the instrument in an envelope
to complete. In the second application, the same
procedure was carried out. Data collections were
conducted in June 2014.

Data analysis

We used mean, standard deviation and fre-
quency for a description of the sample charac-
teristics. All analyses were performed using the
software SPSS 21.0 (SPSS, Inc., Chicago, IL) with
a significance level of 5%.
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Table 1. Description of the scales used in this instrument for measuring factors associated to screen time among

Brazilian students. Fortaleza, Brazil, 2014.

Factors associated
with screen time use

Description and instruments used as reference

nof
iten

S

Scale

Scales of individual variables

Attitude for reducing
screen time use*

Students’ perception of affective and instrumental
aspects that are generally related to the behavior
in focus'; in this instrument, the reduction of the
screen time use.

A four-point semantic
differential scale with binary
pairs of adjectives (trivial/
important, boring/fun,

harmful/health)
Self-efficacy for Students’ perception of abilities (8 items) and 11  Likert with 4 points,
reducing screen time confidence (3 items) for reducing their screen 1“Strongly disagree” to 4
use* time use'®'>1, “Strongly agree”
Negative and positive Students’ perception on the positive (8 items) and 12 Likert with 4 points,
expectations of negative (4 items) expectations about their screen 1“Strongly disagree” to 4
screen time use** time use''*!7. “Strongly agree”
Scales of social environmental variables

Family screen time  Students’ perception of how often the parents 8  Never, rarely, frequently,
use and other family members use TV and computer/ always

video games, considering individual use (4 items)

and together with them (4 items)'*'>.
Family rules of Students’ perception of how often a household 6  Never, rarely, frequently,
screen time use* member gave different types of rules for screen always

time use (e.g., limit screen use to only 2 hours per

day) 1 1,15.
Family beliefs on Students’ perception of family beliefs on screen 3 Likert with 4 points,
screen time use time use!»>!7. 1“Strongly disagree” to 4

“Strongly agree”
Family support for ~ Students’ perception of support for reducing 5  Likert with 4 points,
reducing screen time screen time use from the household 1“Strongly disagree” to 4
use* members'"1>"7. “Strongly agree”
School members Students’ perception of support for reducing 4 Likert with 4 points,
support for reducing screen time use from school members (friends, 1“Strongly disagree” to 4
screen time use* teachers, coordinators)'"'>"7. “Strongly agree”
Items of physical environmental variables

Home and bedroom  Items (TV, computer with and without internet 8  Number of items (0, 1, 2,

screen equipment

access, and video games) in their home and in their

and 3 or more)

bedroom that may encourage screen time use'"'.

“These item scales were inverted in order to standardize all scale scores (higher scores were favorable to screen time use). " Only the
scores of negative expectations of screen time use subscale were inverted.

Study 1 - Validity and internal consistency

(reliability)

Construct (factorial) validation was analyzed
using exploratory factorial analysis, considering
the principal component method with Promax
rotation, because correlations between the con-
structs are expected by the theory. This proce-
dure was performed in order to define factors and
items that were extracted in each scale (Table 1).
For this, factors were retained if their self-values
were equal to or greater than one, and items with
a factor loading equal to or greater than 0.4 were
considered relevant’®. The adequacy of the vari-

able items for factor analysis was assessed using
the Kaiser Meyer-Olkin (KMO) index, Bartlett’s
Sphericity Test (BST) and the measure of sam-
pling adequacy (MSA). Satisfactory values were
considered if KMO and MSA >0.60 and BST with
statistical significance at p<0.05'¢. Items on screen
equipment were evaluated separately (not ana-
lyzed as a scale), because each item may have an
isolated association with screen time among stu-
dents, i.e., they do not build a construct (factor)’.

Construct validity was assessed using Spear-
man’s correlation coefficient (rho) between the
scale scores and reported total screen time. We



standardized the scores of the items in a positive
direction relationship with the screen time. Items
with higher values representing conditions that
were less favorable to screen time had their values
reversed before the sum of the scale scores.
Internal consistency was tested using Cron-
bach’s o, because it is the main parameter used
in studies on reliability of scales, including in
studies on sedentary behaviors®. Values 0>0.70
and ranging from 0.60 to 0.69 were considered
adequate and substantial, respectively®.

Study 2 - Test-retest reproducibility

(reliability)

Test-retest reliability was assessed using the
ICC with a confidence interval of 95% (95%CI)
between test-retest measurements. ICC values
>0.70 were considered adequate, and values from
0.60 to 0.69 were considered substantial®.

Ethical Considerations

Parents/guardians of the students autho-
rized participation in this study by signing the
informed consent. The National Research Ethics
System approved this research project.

Results
Characteristics of samples

The final samples were 1,138 and 194 in stud-
ies 1 and 2, respectively. No statistically signifi-
cant difference between samples was found for
gender, age groups and school grade and time
watching TV (p>0.05). A sample of test-retest re-
producibility (Study 2) showed a higher propor-
tion of students who reported using computer/
video games two or more hours per day (63.9%
versus 48.7%; p<0.05, Table 2).

Validity and internal consistency

Exploratory factor analysis

All results for the KMO and MSA tests were
higher than 0.60 and statistically significant for
Bartlett’s sphericity test (p<0.001), indicating
that the exploratory factor analysis was adequate
in the tested scales (Table 3).

A single factor was identified for attitude for
reducing screen time (the proportion of explained
variance by the items was 57.9%). Two factors
were identified in the scale of self-efficacy for re-
ducing screen time, which were labeled as individ-

ual limits and abilities and confidence. The total
variance explained by the items was 39.3% and
10.8%, respectively. Two factors were extracted
with all items of the scale expectations of screen
time: positive expectations (33.3% of total vari-
ance) and negative expectations (17.5% of total
variance, Table 3).

Two factors were identified in the scale of
family’s screen time use: family’s TV use (35.0%
of total variance) and family’s computer/games
use (20.7% of total variance). One factor was ex-
tracted for each scale: family’s rules of screen time,
family’s beliefs on screen time, family’s support for
reducing screen time and school members’ support
for reducing screen time. The total variance ex-
plained by the items was 57.9%, 53.5%, 54.2%
and 68.7%, respectively (Table 3).

Construct validity

The scores of almost all scales and subscales
presented statistically significant correlations
with total screen time. The significant correla-
tions coefficients ranged from -0.068 (p<0.001,
subscale of self-efficacy related to confidence for re-
ducing screen time) to 0.462 (p<0.001, subscale of
positive expectations). In general, similar results
were found when time watching TV and time
using computer/games were analyzed separately
(Table 4).

Considering the items of physical environ-
ment, the quantity of screen equipment at home
and in the bedroom showed a statistically signif-
icant correlation with screen time. All significant
correlations ranged from 0.109 (p<0.001, number
of TVs in the bedroom) to 0.244 (p<0.001, number
of computers with Internet access at home). Also,
similar results were found when time watching
TV and time using computer/games were ana-
lyzed separately (Table 4).

Internal consistency (reliability)

Eight of nine scales showed adequate Cron-
bach’s a values (>0.70), ranging from 0.70 (sub-
scale of negative expectations of screen time) to
0.85 (subscale of self-efficacy: individual limits
and abilities for reducing screen time, positive
expectations of screen time, family rules of screen
time and school members’ support for reducing
screen time). The scale of attitude for reducing
screen time (0=0.64) and the subscale of self-effi-
cacy: confidence for reducing screen time (0=0.61)
showed substantial internal consistency. The
scale of family’s beliefs on screen time had a Cron-
bach’s o of 0.55 (Table 3).
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Table 2. Characteristics of the study samples. Fortaleza, Brazil, 2014.

Sample of validation
and internal

Sample of test-retest

Descriptive Variables consistency analyzes reproducﬁllhty analyzes 2 p-
(n=1,138) (n=194) value
n % n %
Gender 1.46  0.226
Boys 558 51.5 109 56.2
Girls 526 48.5 85 43.8
Age groups (years) 0.094  0.760
11-12 169 14.9 34 17.6
13-14 642 56.6 101 52.3
15 204 18.0 40 20.7
16 or more 120 10.6 18 9.3
Grades 6.561 0.065
7t 474 41.7 71 36.6
gt 400 35.1 73 37.6
gt 264 23.2 50 25.8
Reported TV time use 1.96  0.187
<2 hours/day 374 29.4 57 294
>2 hours/day 710 70.6 137 70.6
Reported computer/games time use
<2 hours/day 556 51.3 70 36.1 15.43 <0.001
>2 hours/day 528 48.7 124 63.9

Table 3. Analyses of validity and reliability parameters of scales of factors associated to screen time among Brazilian

students. Fortaleza, Brazil, 2014.

Scales (n items and % of variance explained by these items)

Factor
loading
Mean (SD) 1 2 o* ICC  95%CI

Description Reliability

Scales and subscales of individual aspects of screen time use

Attitude for reducing screen time use (3 items, 57.9%)

Unimportant/important
Boring/Funny
Bad/good for health

Self-efficacy for reducing screen time use (11items, 49.6%)

Individual limits and abilities (8 items, 38.8%)

7.40 (2.08) KMO=0.63 0.64 0.71 0.63 0.79

Bartlett’s
test p<0.01
2.50 (1.00)* 0.81 - 0.72 0.64 0.81
2.89(0.83)* 0.73 - 0.70 0.62 0.79
2.01 (0.90)* 0.74 - 0.68 0.60 0.77

27.29 (5.69) KMO=0.88 0.84 0.63 0.55 0.72

20.22 (4.76) Bartlett’s 0.85 0.71 0.63 0.80
test p<0.01

Study 2 - Test-retest reproducibility
(reliability)

The ICC of the scales ranged from 0.63
(self-efficacy for reducing screen time) to 0.78
(positive expectations of screen time). Consider-
ing the physical environmental variables (screen
equipment), the ICC ranged from 0.66 (number
of computers without Internet access at home) to
0.83 (number of video games in the bedroom).

it continues

Discussion

The present study aimed to examine the validity
and reliability of an instrument with nine scales
that represents potential modifiable factors asso-
ciated with screen time among Brazilian students.
In general, scales had acceptable validity, internal
consistency, and test—retest reproducibility. Valid
and reliable measures of individual, social and



Table 3. Analyses of validity and reliability parameters of scales of factors associated to screen time among Brazilian

students. Fortaleza, Brazil, 2014.

. . . . Description Fact'or Reliability
Scales (n items and % of variance explained by these items) loading
Mean (SD) 1 2 a** ICC  95%CI

To limit time watching TV for 2 hours a day 2.34 (0.82)* 0.67 - 0.65 0.57 0.74
To turn off the TV 2.80 (0.84)* 0.69 - 0.85 0.77 0.94
Do not watch TV on most school days 2.46 (0.82)* 0.59 - 0.64 0.56 0.73
To limit time using computer/games for 2 hours a day 2.49 (0.86)* 0.76 - 0.65 0.57 0.74
To turn off computer/games 2.71 (0.87)* 0.76 - 0.73 0.65 0.82
Do not use computer/games on school days 2.51(0.86)* 0.70 - 0.69 0.61 0.78
To determine limits in screen time use 2.44 (0.83)* 0.73 - 0.66 0.58 0.75
To change screen time for physical activity in free-time 2.48 (0.94)* 0.66 - 0.73 0.65 0.82
Confidence (3 items, 10.7%) 7.07 (1.68) 0.61 0.64 0.56 0.73
To schedule the time watching TV on weekdays 2.38 (0.75)* - 078 0.66 0.58 0.75
To watch TV doing other activities 2.38 (0.80)* - 0.56 0.61 0.53 0.70
To schedule the time using computer/games on weekdays 2.30 (0.82)* - 078 0.63 0.55 0.72
Expectations with screen time use (12 items, 50.7%) 31.63 (4.98) KMO=0.86 0.71 0.74 0.66 0.83
Positive expectations (8 items, 33.5%) 22.29 (4.65) Bartlett’s  0.85 0.78 0.70 0.87

test p<0.01
It is relaxing to watch TV 2.86 (0.76) 0.56 - 0.69 0.61 0.78
I feel good (happy) when I am using computer/games 3.03(0.75) 0.76 - 0.64 0.56 0.73
I get excited (agitated) when I am using computer/games 2.79 (0.83) 0.72 - 0.69 0.61 0.78
Connecting with friends using computer/games 2.84 (0.85) 0.73 - 0.70 0.62 0.79
Cut the time using computer is not good to my friends 2.54(0.88) 0.57 - 0.66 0.58 0.75
I like to use screen for many hours at the same time 2.74(0.88) 0.79 - 0.76 0.68 0.85
I prefer to use screen during free-time 2.91(0.84) 0.77 - 0.67 0.59 0.76
I use screen to escape the world (e.g., problems) 2.59 (0.90) 0.62 - 0.61 0.53 0.70
Negative expectations (4 items, 17.2%) 9.34 (2.58) 0.70 0.65 0.57 0.74
It trap me from doing important things (e.g., studying) 2.26 (0.85)* - 0.68 0.62 0.54 0.71
I get lazy 2.22 (0.86)* - 072 0.58 0.50 0.67
I feel pain in the body (back, legs) 2.45 (0.89)* - 0.79 0.69 0.61 0.78
It burns my eyes and leaves me with a headache 2.41 (0.91)* - 074 0.66 0.58 0.75

Scales and subscales of social environmental variables

Family model of screen time use (8 items, 55.5%) 18.39 (4.59) KMO=0.64 0.73 0.74 0.66 0.83
TV use of household members (4 items, 34.8%) 11.06 (2.94) Bartletts  0.74 0.70 0.62 0.79

test p<0.01
Parents’ TV watching 3.00 (0.96) 0.73 - 0.69 0.61 0.78
Household’s TV watching 3.03(0.98) 0.74 - 0.73 0.65 0.82
Parents and son/daughter watching TV together 2.50 (1.00) 0.77 - 0.70 0.62 0.79
Households and son/daughter watching TV together 2.53(1.00) 0.76 - 0.67 0.59 0.76
Computer/games use of household members (4 items, 20.7%)  7.32 (2.83) 0.70 0.64 0.56 0.73
Parents’ computer/games using 1.75 (0.96) - 0.69 0.72 0.64 0.81
Household’s computer/games using 2.36 (1.15) - 067 0.60 0.52 0.69
Parents and son/daughter using computer/games together 1.45 (0.80) - 079 0.65 0.57 0.74
Households and son/daughter using computer/games 1.77 (0.96) - 076 0.68 0.60 0.77
together
Family rules of screen time use (6 items, 57.6%) 18.80 (4.69) KMO=0.84 0.85 0.69 0.61 0.78

Bartlett’s
test p<0.01

it continues
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Table 3. Analyses of validity and reliability parameters of scales of factors associated to screen time among Brazilian

students. Fortaleza, Brazil, 2014.

Factor

Scales (n items and % of variance explained by these items) Description loading Reliability
Mean (SD) 1 2 a** ICC 95%CI
Limiting TV time 3.17 (0.99)* 0.72 - 0.66 0.58 0.75
Observe the TV content 2.84 (1.09)* 0.69 - 0.64 0.56 0.73
Turn off TV 3.27 (1.00)* 0.79 - 0.62 0.54 0.71
Limiting computer/games use 3.19 (1.02)* 0.81 - 0.72 0.64 0.81
Observe the computer/games content 3.04 (1.06)* 0.75 - 0.58 0.50 0.67
Turn off computer/games 3.30 (1.01)* 0.79 - 0.66 0.58 0.75
Family beliefs of screen time use (3 items, 52.9%) 7.57 (1.87) KMO=0.62 0.55 0.66 0.58 0.75
Bartlett’s
test p<0.01

Using screen is cool/fun 2.66 (0.81) - 0.68 0.53 0.45 0.62
Using screen is better than perform physical activity. 2.38 (0.85) - 077 0.58 0.50 0.67
Using screen is safer than perform physical activity outside 2.53(0.91) - 074 0.59 0.51 0.68

the home.

Family support for reducing screen time use (5 items, 54.2%)

12.46 (3.19) KMO=0.83 0.78 0.67 0.59 0.76

Bartlett’s
test p<0.01
To encourage to decrease screen time 2.55(0.85)* 0.74 - 0.55 0.47 0.64
To speak that screen time is unhealthy 2.23(0.84)* 0.76 - 0.62 0.54 0.71
To help to decrease screen time 2.54(0.83)* 0.80 - 0.54 0.46 0.63
To laud reducing screen time 2.54 (0.89) * 0.75 - 0.70 0.62 0.79
To limit screen time when I do something wrong. 2.60(0.93) * 0.64 - 0.63 0.55 0.72
School members support for reducing screen time use (4 11.20 (2.93) KMO=0.81 0.85 0.69 0.61 0.78
items, 68.7%) Bartlett’s
test p<0.01
To encourage to decrease screen time 2.90 (0.88)* 0.83 - 0.65 0.57 0.74
To speak that screen time is unhealthy 2.62 (0.90)* 0.83 - 0.62 0.54 0.71
To help to decrease screen time 2.80 (0.86)* 0.88 - 0.59 0.51 0.68
To laud reducing screen time 2.89 (0.90)* 0.78 - 0.70 0.62 0.79
Items of physical environmental variables

Number of TV at home 2.00 (0.76) 0.78 0.70 0.87
Number of Video games at home 0.53 (0.64) 0.81 0.73 0.90
Number of Computer with internet access at home 0.98 (0.96) 0.72 0.64 0.81
Number of Computer without internet access at home 0.22 (0.53) 0.66 0.58 0.75
Number of TV in bedroom 0.65 (0.52) 0.76 0.68 0.85
Number of Video games in bedroom 0.30 (0.50) 0.83 0.75 0.92
Number of Computer with internet access in bedroom 0.55 (0.71) 0.71 0.63 0.80
Number of Computer without internet access in bedroom 0.13 (0.39) 0.70 0.62 0.79

*These item scales were inverted in order to standardize all scale scores (higher scores were favorable to screen time use). **Cronbach’s a
was used to represent the internal consistency of the total scale and excluding each item.

physical environmental factors associated with
screen time are fundamental for exploring and
understanding the factors that could be target
of surveillance and interventions on screen time
among young people.

The attitude for reducing screen time scale was
confirmed with all three items, with a significant

correlation with screen time among students. The
attitude is a fundamental construct for determin-
ing an individual’s intention to perform behavior,
for example, when the child or adolescent has a
positive attitude towards reducing screen time, it
is probable that this reduction occurs®. This fac-
tor is frequently evaluated in physical activity in-



Table 4. Spearman correlation (rho) between scale scores and reported daily screen time use among students.

Fortaleza, Brazil, 2014.

Reported daily screen time use in
leisure-time

Scales Total screen TV time Compu.ter/
time use use games time
use
Scales and subscales of individual aspects of screen time use
Attitude for reducing screen time use 0.255** 0.180** 0.198**
Self-efficacy for reducing screen time use 0.200** 0.157** 0.136**
Individual limits and abilities 0.335%* 0.209** 0.280**
Confidence -0.068* -0.016 -0.090**
Expectations with screen time use 0.393** 0.196** 0.392%*
Positive expectations 0.462** 0.234** 0.447%*
Negative expectations 0.104** 0.025 0.131**
Scales and subscales of social environmental variables
Family model of screen time use 0.283** 0.225** 0.235**
TV use of household members 0.166** 0.287** 0.001
Computer/games use of household members 0.236** 0.013 0.359**
Family rules of screen time use 0.001 0.003 -0.014
Family beliefs of screen time use 0.154** 0.154** 0.098**
Family support for reducing screen time use 0.010 0.052 -0.031
School members support for reducing screen time use 0.035 0.007 0.042
Items of physical environmental variables (screen equipment)
Number of TV at home 0.127** 0.129** 0.080**
Number of Video games at home 0.223** 0.081** 0.297**
Number of Computer with internet access at home 0.244** -0.002 0.364**
Number of Computer without internet access at home -0.015 0.024 -0.028
Number of TV in bedroom 0.109** 0.134** 0.055
Number of Video games in bedroom 0.215** 0.103** 0.248**
Number of Computer with internet access in bedroom 0.235** 0.003 0.348**
Number of Computer without internet access in bedroom -0.006 -0.011 0.008

*p<0.05; **p<0.01.

tervention studies*, but studies on this factor for
sedentary behavior and screen time are limited,
mainly because scales on attitude for screen time
are scare’. Considering that attitude is considered
by an international transdisciplinary framework
for the studies on sedentary behavior across the
life course?, we suggest the use of the attitude for
reducing screen time scale in intervention stud-
ies, because it may be important to understand
whether interventions are effective on this con-
struct and whether it helps in reducing the screen
time among young people.

The scale of self-efficacy for reducing screen time
was confirmed with eleven items and a two-factor
structure (individual limits and abilities and confi-
dence) and scores with statistically significant cor-
relation with screen time (rho=0.200). Different-
ly, Norman et al.”” found a scale of self-efficacy for

reducing sedentary behaviors (including other
behaviors besides screen time) in 11- to 15-year-
old American adolescents composed by one fac-
tor (seven items) — this was one of the first studies
focused on developing and validating a scale on
factors associated with screen time. Difference
between scales may represent the fact that vari-
ous cultures might affect the self-efficacy systems.
Students’ perception of abilities and confidence is
relevant to define individual strategies for a spe-
cific behavior, but studies measuring self-efficacy
as a potential determinant of screen time® or in
interventions studies for reducing screen time*
are still scare. Thus, we believe the measurement
of self-efficacy for reducing screen time is a relevant
aspect of the proposed instrument and in future
intervention studies, because it can help to un-
derstand different facets of the self-efficacy and
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how they can explain screen time changes among
young people.

Outcome expectation is a factor mentioned
in the Social Cognitive Theory and Health Be-
lief Model that has been studied as a correlate
of physical activity?, but studies on screen time
are insufficient. In our study, negative expecta-
tions and positive expectations constructs were
identified and they had significant correlations
with screen time. Similarly, Norman et al.”® de-
veloped a “decisional balance” scale with negative
and positive expectations of screen time. The ex-
istence of two factors indicates the importance
of both the benefits and the costs related to ob-
served behavior, reflecting the level of motivation
to change behavior. The scale on outcome expec-
tations of screen time had satisfactory validity
parameters and, thus, studies measuring these
constructs help to understand whether the per-
ception of benefits and costs is associated with
screen time, as well as how interventions focused
on these constructs can be effective on reducing
screen time among adolescents.

The family’s screen time use scale presented
the highest correlation coefficient (rho=0.283)
with screen time between social environmen-
tal scales, and the family’s beliefs on screen time
scale presented a significant correlation with
screen time (rho=0.138). Members of the fami-
ly may be considered the primary agents for the
development of healthy behavior in children and
adolescents'!, and family-related factors were
considered in the pioneer studies on scales of
factors associated with screen time among young
people™". Besides some studies that presented
paternal and maternal rules as a significant de-
terminant to screen time among children®?, our
results showed that family’s rules of screen time
and family’s support for reducing screen time scales
were not significantly correlated with screen time
(rho<0.010). Based on our results, the scales on
family’s screen time use and family’s beliefs on
screen time can be considered in studies on fam-
ily correlates of screen time or the effectiveness
of family-based interventions on screen time-re-
lated outcomes. However, we stimulate futures
studies on the validity of scales on family-related
factors of screen time, because most of the scales
proposed in our study had trivial correlation co-
efficients.

Results from the school members’ support for
reducing screen time scale demonstrated the exis-
tence of one factor with four items. Understand-
ing the impact of social support on health behav-
iors can help to develop future health promotion

interventions’. Specifically among adolescents,
teachers and friends have a greater contribution
to the adoption of behaviors because they tend to
be more independent from their families. How-
ever, in our study, the scores of this scale did not
have a significant correlation with screen time;
possibly, because the screen use (TV, computer or
video games) tends to be performed in the home
context. Thus, using the scale of school members’
support for reducing screen time may be important
in studies on the effectiveness of school-based
interventions on screen time-related outcomes,
in order to identify changes on an intervention
process element i.e., whether the school context
change the way they discuss on screen time and
health. However, studies on school members’ sup-
port for screen time and other sedentary behaviors
are still a relevant literature gap’.

Most of screen items at home and in the
bedroom showed a significant positive correla-
tion with screen time. Studies have shown that
physical environment is a strong factor associat-
ed with screen time?®’. For instance, a longitudi-
nal study with school-aged children found that
the presence of a computer in the bedroom was
positively associated with screen time®. Focus on
these screen equipment in both contexts seems to
be relevant to understand environmental factors
related to screen time and to identify whether
interventions with strategies that use electronic
monitoring devices and limits for screen use are
effective in reducing screen time among young
people®.

The majority of scales showed adequate in-
ternal consistency with Cronbach’s alpha values
above 0.70. Only the family’s beliefs on screen time
scale obtained a value below substantial, possi-
bly explained by the low number of items com-
prising the scale”. In addition, all scales showed
substantial or appropriate values in the test-retest
reproducibility (ICC ranging from 0.63 to 0.83).
Few studies have investigated the reproducibili-
ty of the measures about individual, social and
physical environmental factors associated with
screen time in adolescents. Singh et al.”® evaluat-
ed the test-retest reproducibility using an instru-
ment with 24 items of potential screen-viewing
determinants in young people and identified
ICC, ranging from 0.48 to 0.92. Approximately
76% of the items had ICC as good; however, the
classification used by the authors consider values
above 0.60 as good, different from our study®. In
another study, which evaluated the ICC test-re-
test values of parents’ rules and guidance in re-
lation to screen time among Chinese children,



the authors showed substantial reliability (ICC
ranging from 0.72 to 0.86)%. These evidences
show the complexity of measuring psychosocial
factors associated with screen time in children
and adolescents.

According to a review®, no study that fo-
cused on assessing the measurement properties
of self-report questionnaires about sedentary be-
havior (screen time) were considered both valid
and reliable. Moreover, to the authors’ knowl-
edge, this is the first study to examine psycho-
metric propriety of the questionnaire about indi-
vidual, social and physical environmental factors
associated with screen time for Brazilian children
and adolescents. Finally, other strengths were the
sample with sufficient statistical power and the
different statistical procedures used to make in-
ferences, both for the analysis of validity and for
the reliability of instrument’®.

This study has some limitations. First, some
scales were developed with the objective of mea-
suring the factors associated with screen time,
while others were directed to interventions
aimed at reducing screen time. Therefore, the
items those higher values represent conditions
that were less favorable to screen time had their

values reversed, and studies using these scales
should consider the represented constructs. Also,
some scale had a low quantity of items, and it
may explain some results of psychometric indi-
cators?”.

A comprehensive approach of screen time
has been stimulated, and we need to improve the
screen time measurement. The proposed scales
are not a final step, but a step forward to achieve
a best evidence practice in screen time measure-
ment and intervention in youth. Thus, future
studies testing these scales and/or improving
them with new scales are also needed. Specifical-
ly, considering that our study was limited to eval-
uate a few psychometric parameters of validity
and reliability, other statistical parameters (e.g.,
confirmatory factor analysis of these constructs)
are stimulated in order to understand the factors
that explain screen time among young people.

In conclusion, the instrument included scales
that showed acceptable validity and reliability.
Future epidemiological and intervention studies
can use the proposed scales in order to identify
factors associated with screen time, as well as to
identify mediators of the effect of interventions
on reducing screen time in schoolchildren.
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