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IMPORTANCE This study used longitudinal data to examine potential associations between
hours of television viewing and sleep duration in children.

OBJECTIVE To examine the association between hours of television viewing and sleep
duration in preschool and school-aged children.

DESIGN, SETTING, AND PARTICIPANTS Longitudinal, multicenter study among birth cohorts in
Menorca, Sabadell, and Valencia from the Spanish Infancia y Medio Ambiente (environment
and childhood) project. The study sample included 1713 children (468 from Menorca, 560
from Sabadell, and 685 from Valencia).

EXPOSURE Parent-reported child television viewing duration measured in hours per day at 2
and 4 years of age in Sabadell and Valencia and at 6 and 9 years of age in Menorca.

MAIN OUTCOMES AND MEASURES Parent-reported child sleep duration measured in hours per
day at 2 and 4 years of age in Sabadell and Valencia and at 6 and 9 years of age in Menorca.

RESULTS In cross-sectional analysis, children with longer periods of television viewing
reported at baseline (�1.5 hours per day) had shorter sleep duration. Longitudinally, children
with reported increases in television viewing duration over time (from <1.5 to �1.5 hours per
day) had a reduction in sleep duration at follow-up visits. Results were similar when
examining television viewing duration as a continuous variable, with each 1 hour per day of
increased viewing decreasing sleep duration at follow-up visits (β = −0.11; 95% CI, –0.18 to
−0.05). Associations were similar when television viewing duration was assessed during
weekends and after adjusting for potential intermediate factors (child executive function and
attention-deficit/hyperactivity disorder symptoms) and confounders (child physical activity
level, parental mental health status, maternal IQ, and maternal marital status).

CONCLUSIONS AND RELEVANCE Children spending longer periods watching television had
shorter sleep duration. Changes in television viewing duration were inversely associated with
changes in sleep duration in longitudinal analysis. Parents should consider avoiding long
periods of daily television exposure among preschool and school-aged children.
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S leep is an important survival need, and inadequate sleep
duration has been associated with increased risk of psy-
chiatric disorders, overweight, and obesity and with poor

school performance among children and adolescents.1-14 Pre-
vious findings suggested that television viewing is an impor-
tant determinant of irregular sleep habits and duration.15-17 An
increased time spent in front of the screen may displace sleep
time, and the content of television programs could also in-
crease sleep problems, including nightmares and reduced sleep
duration.16 In 2009, the American Academy of Pediatrics18 rec-
ommended that parents should avoid any media exposure
among children younger than 2 years and stated that it should
be limited to 1 to 2 hours per day among older children. Violent
scenes in animated features may also lead to impulsive aggres-
sive behaviors among children younger than 8 years because
they may be unable to distinguish between real life and fantasy.18

A longitudinal study19 reported that adolescents who
watched television for 3 or more hours per day experienced a
greater number of sleep problems in early adulthood com-
pared with adolescents who watched television for less than
3 hours per day. Regarding changes in television viewing over
time, increases in television viewing duration have also been
observed to relate to subsequent increases in sleep problems.19

To our knowledge, no longitudinal study has yet assessed the
potential association between the daily number of hours spent
watching television and sleep duration among preschool and
school-aged children. Although some previous investiga-
tions assessed this relationship cross-sectionally, results are
limited because of the potential for reverse causality. Further-
more, most previous studies16,17,20 did not control for poten-
tially important confounders such as parental mental health
status and maternal IQ or intermediate factors such as child
executive function and attention-deficit/hyperactivity disor-
der (ADHD) symptoms.

The aim of the present study was to examine the poten-
tial association between hours of television viewing and sleep
duration in preschool and school-aged children using prospec-
tive data from 3 birth cohorts (2 of them assessed at 2 and 4
years of age and the third at 6 and 9 years of age). The poten-
tial role of various intermediate factors (child executive func-
tion and ADHD symptoms) was also studied.

Methods
Design and Study Participants
The study was approved by the appropriate ethical commit-
tees, and written informed consent was obtained from the par-
ents of all children before enrollment in the study. The study
sample comprised 3 population-based birth cohorts in Menorca
(n = 482), Sabadell (n = 657), and Valencia (n = 787) from the
Spanish Infancia y Medio Ambiente (environment and child-
hood) project. The Infancia y Medio Ambiente project is a re-
search network in Spain, initiated in 2001. In Menorca, recruit-
ment of pregnant women in the first trimester of pregnancy
began in 1997-1998, whereas in Sabadell and Valencia it started
in 2004 to 2007. Women fulfilled the following inclusion cri-
teria: aged 16 years or older, intent to deliver in the city, no as-

sisted conception, and no communication problems. Further
protocol information has been published elsewhere.21

Herein, we assessed children with repeated measures on
time spent watching television and sleep duration. Because the
cohorts were coordinated from different study centers with
somewhat varying research objectives, both television viewing
duration and sleep duration were collected at different follow-
up points. In total, 1713 children (468 from Menorca, 560 from
Sabadell, and 685 from Valencia) were included in the study.

Measures
Assessment of Television Viewing Duration
The child television viewing duration during weekdays was as-
sessed at 2 and 4 years of age in Sabadell and Valencia and at 6
and 9 years of age in Menorca. Television viewing duration dur-
ing weekends was evaluated at 2 and 4 years of age in Sabadell
and Valencia but not in Menorca. We assessed children’s tele-
vision viewing duration in all 3 cohorts according to parental
report using the following open-ended question: “How many
minutes per day does your child watch television?” In Valencia,
parents responded to the same question about their child at 4
years of age but based on the following 7 response categories:
0 (none or almost none), 1 (<0.5 hour), 2 (0.5-1 hour), 3 (roughly
1 hour), 4 (2 hours), 5 (3 hours), or 6 (≥4 hours). According to rel-
evant pediatric recommendations,22 the television viewing du-
ration variable was standardized by grouping hours of television
viewing per day into the 2 main categories of shorter television
viewing (<1.5 hours) and longer television viewing (≥1.5 hours).

We identified the following categories of longitudinal
changes in television viewing duration over time: increased
television viewing duration, decreased television viewing du-
ration, and no change in television viewing duration. In-
creased television viewers included children who were re-
ported as shorter television viewers (<1.5 hours per day) at
baseline but as longer television viewers (≥1.5 hours per day)
at follow-up visits, whereas decreased television viewers in-
cluded children displaying the opposite pattern. The latter in-
cluded children who did not change their television habits, who
constituted a reference group.

Television viewing duration was also examined as a con-
tinuous variable (in hours per day) for viewing duration at base-
line and at follow-up visits. In the Valencia cohort, the televi-
sion viewing variable was categorized according to 0, 0.25, 0.75,
1, 2, 3, and 4 hours per day.

Assessment of Sleep Duration
Child sleep duration and sleep-related habits were also as-
sessed by parental questionnaire at 2 and 4 years of age in
Sabadell and Valencia and at 6 and 9 years of age in Menorca.
To assess sleep duration, parents were asked to reply to the fol-
lowing open-ended question: “How long does the child sleep
per day, including naps (in hours)?”

Information was also collected on whether the child sleeps
alone (yes or no), the age of the mattress (in years), the pres-
ence of humidity in the child’s bedroom (yes or no), and the noise
level in the child’s home (high, moderate, low, or absent). In-
formation about whether the child sleeps alone was available
in all cohorts except for Menorca at the 9-year follow-up visit.
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Information about the age of the mattress was reported only in
the Sabadell and Valencia cohorts. The presence of humidity in
the child’s bedroom was evaluated in Valencia and Menorca at
the 2-year and 6-year follow-up visits, respectively. Finally, the
noise level in the child’s home was qualitatively assessed in
Sabadell and Valencia at the 4-year follow-up visit.

Covariates
Based on previous data,23 we included the following vari-
ables as covariates in regression models: child sex, body mass
index (BMI) (calculated as weight in kilograms divided by
height in meters squared) at baseline, BMI change from base-
line, and parental educational level (primary school or less, sec-
ondary, or university). Information on weight (in kilograms)
and BMI was obtained from pediatric records. Information on
parental educational level (in years) was obtained from the
baseline questionnaire. In addition, we included the follow-
ing in sensitivity analyses: parental mental health status, ma-
ternal IQ, maternal marital status, child physical activity level,
child ADHD symptoms, and child executive function.

Psychometric data included maternal IQ by factor G of the
test by Cattell and Cattell24 (in Menorca). Parental psychopatho-
logical symptoms were assessed by the Revised Symptom
Checklist (in Sabadell and Valencia); this is a self-reported ques-
tionnaire widely used in healthy and distressed populations that
permits the evaluation of depression, anxiety, and a global se-
verity index of distress.23,25 The similarities subscale of the
Wechsler Adult Intelligence Scale–Third Edition was used as a
proxy measure of maternal verbal IQ (in Sabadell and
Valencia).26,27 Child ADHD Diagnostic and Statistical Manual
of Mental Disorders (Fourth Edition) symptoms and the
McCarthy Scales of Children’s Abilities executive function scores
were available for all cohorts.23 Maternal marital status was re-
corded during the first trimester of pregnancy in Sabadell and
Valencia (whether the parents were living together or not) and
at the 4-year follow-up visit in Menorca (married and unmar-
ried mothers). Child physical activity level was obtained by pa-
rental interview at 6 and 9 years of age in Menorca only accord-
ing to the following question: “In relation to other children of
the same age, do you think that your child does high or roughly
high, normal, or low amounts of physical activity?”

Statistical Analysis
We first examined associations between sleep duration and
sleep habits (whether the child sleeps alone or with others, the
age of the mattress, the presence of humidity in the child’s bed-
room, and the noise level in the child’s home) to assess the cri-
terion-related validity of sleep duration. Subsequently, analy-
ses were conducted using linear and mixed regression models
to examine the association between television viewing dura-
tion and sleep duration.

Linear regression models were used to examine the asso-
ciation between time spent watching television and sleep du-
ration at 2 and 4 years of age in Sabadell and Valencia and at 6
and 9 years of age in Menorca. Multiple linear mixed regres-
sion models were used to examine the association between
television viewing duration change and sleep duration. The lin-
ear mixed regression approach permits simultaneous model-

ing of the fixed effect and the random effect of the variables
in the constant to account for between-child variation. Chil-
dren who did not change their television habits served as a ref-
erence group. Because only 2 individual measurements were
available, no specific variance structure was considered. The
data assessment to construct the models consisted of creat-
ing a new variable representing baseline television viewing du-
ration and creating a new variable representing the change in
terms of television viewing duration from baseline.

Data from Sabadell and Valencia were combined because
those children were about the same age at baseline and fol-
low-up visits and because sleep duration was also similar. Fur-
ther joint analyses included Menorca because nonheteroge-
neity was observed between cohorts. In sensitivity analyses,
we assessed the role of the following other potential confound-
ers: maternal IQ (all cohorts had available data), parental psy-
chopathological symptoms (in Sabadell and Valencia), mater-
nal marital status (all cohorts), and child physical activity level
(in Menorca). Further sensitivity analyses included potential
intermediate factors such as child ADHD Diagnostic and Sta-
tistical Manual of Mental Disorders (Fourth Edition) symp-
toms and the McCarthy Scales of Children’s Abilities execu-
tive function scores (all cohorts).

We also evaluated the association between time spent
watching television during weekends and sleep duration in
Sabadell and Valencia. The same final models were used for
studying this association during weekdays.

Statistical significance was set at α < .05 (2-tailed). Statisti-
cal analyses were conducted using available software (R version
2.11.1; http://cran.r-project.org/bin/windows/base/old/2.11.1/).

Results
Table 1 summarizes the distribution of television viewing du-
ration and sleep duration across the different cohorts. Televi-
sion viewing duration increased slightly with older child age,
while sleep duration decreased. Children with more ADHD
symptoms, lower executive function scores, and higher BMIs
had shorter sleep duration (Table 2). No important differ-
ences in sleep duration were observed according to parental
educational level or child sex. Results also did not change by
cohort or assessment period (P > .05 for heterogeneity).

Results in cross-sectional analysis suggested no associa-
tion between sleep duration and sleep habits or child physi-
cal activity level (data not shown). A strong inverse associa-
tion between time spent watching television and sleep duration
was observed among children from all cohorts and assess-
ment periods (eTable in the Supplement).

Sleep duration β coefficients of children who were in the
longer television viewing group at baseline or who increased
or decreased television viewing duration at follow-up visits are
summarized in Table 3. Longer television viewing at baseline
was associated with reduced sleep duration at follow-up vis-
its across all cohorts. Relative to changes in television view-
ing duration, children with increased television exposure had
reduced sleep duration (β = −0.21; 95% CI, −0.37 to −0.05). Chil-
dren with decreased television exposure showed a recovery
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of sleep duration (β = 0.21; 95% CI, 0.00 to 0.42), although this
was not statistically significant. Findings were similar when
examining television viewing duration as a continuous vari-
able (hours per day watching television) (Table 3). Associa-
tions did not vary by cohort (P > .05 for heterogeneity). We ob-
served similar results when considering only television viewing
duration during weekends (Table 4).

Associations were similar after adjusting for various poten-
tial confounders. These included child physical activity level,
maternal IQ (factor G), and maternal marital status in Menorca
and included parental psychopathological symptoms, mater-

nal IQ (Wechsler Adult Intelligence–Third Edition), and mater-
nal marital status in Sabadell and Valencia. In addition, we
analyzed the role of potential intermediate factors (ADHD symp-
toms and executive function scores) at 4 years of age; however,
the results did not meaningfully change (Table 5).

Discussion
We observed an inverse association between time spent watch-
ing television and sleep duration in a multicenter popula-
tion-

Table 1. Distribution of Television Viewing Duration and Sleep Duration by Cohort

Variable No. Minimum 25th Percentile Median 75th Percentile Maximum
Sleep Duration, h/d

Sabadell at 2 y 520 3 11 12 12 16

Sabadell at 4 y 504 8 10 10 11 13

Valencia at 2 y 682 6 11 12 13 20

Valencia at 4 y 591 7 10 10 11 14

Menorca at 6 y 467 8 10 11 11 13

Menorca at 9 y 422 6 9 9 10 12

Television Viewing Duration, h/d

Sabadell at 2 y 513 0 1 1 2 8

Sabadell at 4 y 504 0 1 1 2 7

Valencia at 2 ya 672 0 2 1 1 6

Valencia at 4 y 586 0 1 1 2 4

Menorca at 6 y 466 0 1 1 1 4

Menorca at 9 y 422 0.14 1 1 2 5

a Values were transformed using the following 7 response categories: 0 (none or almost none), 1 (<0.5 hour), 2 (0.5-1 hour), 3 (roughly 1 hour), 4 (2 hours),
5 (3 hours), or 6 (�4 hours).

Table 2. Sleep Duration and Selected Determinants

Variable
Mean Sleep Duration,

h/da β Coefficient (95% CI)
No. (%)

(n = 1621)
Child sex

Male 10.62 1 [Reference] 843 (52.0)

Female 10.62 0.22 (−0.68 to 1.11) 778 (48.0)

Mother’s educational level

≤Primary school 10.47 1 [Reference] 583 (36.0)

Secondary 10.73 −0.03 (−1.09 to 1.03) 623 (38.4)

University 10.69 −0.14 (−1.44 to 1.16) 396 (24.4)

Father’s educational level

≤Primary school 10.52 758 (46.8)

Secondary 10.72 0.15 (−0.89 to 1.18) 585 (36.1)

University 10.71 0.41 (−1.11 to 1.93) 258 (15.9)

BMI at baseline

Tertile 1, <15.72 10.64 1 [Reference] 500 (30.8)

Tertile 2, ≥15.72 and
<17.12b

10.81 0.17 (0.05 to 0.29) 500 (30.8)

Tertile 3, ≥17.12b 10.42 −0.22 (−0.34 to −0.10) 500 (30.8)

MSCA executive function score

Low, <85 10.33 1 [Reference] 144 (8.9)

Normal to high, ≥85b 10.60 0.01 (0.00 to 0.01) 766 (47.3)

ADHD DSM-IV symptoms

No 10.58 1 [Reference] 490 (30.2)

Yes, ≥6 symptomsb 10.27 −0.31 (−0.54 to −0.09) 73 (4.5)

Abbreviations: ADHD DSM-IV,
attention-deficit/hyperactivity
disorder Diagnostic and Statistical
Manual of Mental Disorders (Fourth
Edition); BMI, body mass index
(calculated as weight in kilograms
divided by height in meters squared);
MSCA, McCarthy Scales of Children’s
Abilities.
a Two periods of sleep duration.
b P < .05 in bivariate analyses using

mixed linear regression models.
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based sample of preschool and school-aged children in Spain.
In cross-sectional analysis, television viewing duration was in-
versely associated with sleep duration across the cohorts as-
sessed separately and in the joint analysis of all 3 cohorts com-
bined. Two main findings emerged from longitudinal models.
First, increasing television exposure from baseline led to a re-
duction in sleep duration at follow-up visits. Second, chil-
dren who had a decrease in television viewing duration showed
a moderate recovery, with longer sleep duration at follow-up
visits. To our knowledge, this is the first prospective study as-
sessing the association between television viewing duration
and sleep duration in children.

Similar findings were observed by examining television
viewing duration during weekends. However, some evi-
dence of a moderate attenuation of the association was ob-
served, probably because of a reduction in child stress during
weekends.

In agreement with previous data,28 sleep duration declined
with older child age. Investigators have assessed child television
habits and intensity relative to sleep disturbances; however, the
study designs were cross-sectional.16,17,19 Among children 4 to
10 years of age, Owens et al16 studied whether television view-
ing habits (television in the bedroom, the use of television as a

sleep aid, bedtime television viewing, and the mean weekday
television viewing duration) affected sleep disturbances (bed-
time resistance, sleep-onset delay, sleep duration, sleep anxi-
ety, and night waking). They found an increase in most sleep
disturbances with adverse television viewing practices. Sleep
duration was also significantly associated with some television
viewing practices before bedtime but not with the mean
time spent watching television during the day. Van den
Bulck20 investigated similar relationships among older chil-
dren. Having a television set in the child’s room and spending
more time watching television were both associated with a
later bedtime during weekdays and with shorter sleep dura-
tion during weekends. A study by Paavonen et al17 found
some relationships between passive television exposure to
adult content programs and sleep problem severity among
children 5 to 6 years of age. Finally, data from an aforemen-
tioned longitudinal study19 among adolescents suggested
that individuals who watched more television (≥3 vs <3 hours
per day) developed more sleep problems in early adulthood.
However, the study did not consider sleep duration.

Potential intermediate factors such as ADHD symptoms and
executive function scores at 4 years of age were included in the
sensitivity analyses, without affecting the associations observed.
Early and more recent epidemiological studies5,9,22,29 highlighted
the association between ADHD symptoms and lower executive
function with shorter sleep duration and sleepiness in children
and adolescents. Moreover, some evidence suggested that ex-
cessive television viewing during early childhood was associ-
ated with attention problems in children.30 A longitudinal study
by Landhuis et al31 reported a positive association between
greater time spent watching television during childhood and
more attention problems later in adolescence. In 2011, Lillard and
Peterson32 identifiedanassociationbetweenwatchingfast-paced
television cartoons for 9 minutes and performing poorly on ex-
ecutive function tasks compared with watching other educa-
tional programs or drawing during the same time. Two possible
explanations have been suggested. First, the fast-paced images
of cartoons and other television programs may overstimulate
the child and disrupt normal brain development.30 Second,
watching television could reduce child motivation to perform

Table 3. Association Between Television Viewing Duration and Sleep
Duration Using Repeated Measuresa

Television Viewing Duration
Sleep Duration β Coefficient

(95% CI)
Sabadell and Valencia

Categorical exposure

≥1.5 h/d at baselineb −0.30 (−0.49 to −0.10)

Incrementb −0.29 (−0.57 to −0.01)

Reduction 0.24 (−0.06 to 0.55)

Continuous exposure, h/d

At baselineb −0.11 (−0.17 to −0.05)

Changeb −0.11 (−0.18 to −0.03)

Menorca

Categorical exposure

≥1.5 h/d At baselineb −0.21 (−0.38 to −0.04)

Incrementb −0.22 (−0.38 to −0.06)

Reduction 0.08 (−0.21 to 0.37)

Continuous exposure, h/d

At baselineb −0.18 (−0.28 to −0.07)

Changeb −0.10 (−0.18 to −0.02)

Joint Cohorts

Categorical exposure

≥1.5 h/d At baselineb −0.11 (−0.23 to 0.01)

Incrementb −0.21 (−0.37 to −0.05)

Reduction 0.21 (0.00 to 0.42)

Continuous exposure, h/d

At baselineb −0.13 (−0.19 to −0.08)

Changeb −0.11 (−0.18 to −0.05)

a Increment is from less than 1.5 hours per day to 1.5 hours or more per day, and
reduction is from 1.5 hours or more per day to less than 1.5 hours per day.
Models were adjusted for body mass index at baseline, body mass index
change, parental educational level, and child sex.

b P < .05.

Table 4. Association Between Television Viewing Duration and
Sleep Duration During Weekends in Sabadell and Valencia Using
Repeated Measuresa

Television Viewing Duration
Sleep Duration β Coefficient

(95% CI)
Categorical exposure

≥0.5 h/d At baselineb −0.22 (−0.35 to −0.09)

Incrementb −0.19 (−0.36 to −0.02)

Reduction 0.21 (−0.12 to 0.55)

Continuous exposure, h/d

At baselineb −0.09 (−0.14 to −0.05)

Changeb −0.06 (−0.12 to −0.01)

a Increment is from less than 1.5 hours per day to 1.5 hours or more per day, and
reduction is from 1.5 hours or more per day to less than 1.5 hours per day.
Models were adjusted for body mass index at baseline, body mass index
change, parental educational level, and child sex.

b P < .05.
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other activities such as drawing, physical activity, or school
homework that enhance neurodevelopment.33 However, we did
not observe that child executive function and ADHD symptoms
were in the pathway between television viewing duration and
sleep duration herein.

The main strength of this study is the external validity of
findings because of the use of data from large population-
based birth cohorts, as well as the ability to conduct longitu-
dinal analyses that strengthen the associations observed. Find-
ings were similar when considering television exposure as a
continuous variable and after adjusting for several important
potential confounders such as parental social class, parental
mental health, maternal IQ, maternal marital status, and child
physical activity level.

This study also had some limitations. First, both television
viewing duration and sleep duration were by parental report.
However,theconsistencyofassociationsacrossthe3cohortsmay
suggest a lack of significant misclassification error. Second, data
on the content of television programs were unavailable, which
limits the possibility of investigating the longitudinal association
between types of television programs watched (eg, educational
or fast-paced animated feature films) and sleep duration. Third,
we also lacked data on child physical activity level and parental
mental health in some of the cohorts. Fourth, we were unable to
investigate the potential effect of the timing of television expo-
sure (eg, watching television just before going to bed). Fifth, the
factthatbothtelevisionviewingdurationandsleepdurationwere
assessed at only 2 time points did not permit us to consider an
adequate correlation structure between observations.

Several potential mechanistic explanations have been sug-
gested. Exposure to a bright screen before bedtime may have a
role in salivary melatonin concentration changes and subsequent
reduction in sleep duration.34-36 In addition, children with more
television exposure before sleeping may be more prone to being
excited and displacing sleep time. Another explanation may be
related to the content of television programs. As reported
elsewhere,18 all American animated feature films for children
produced between 1937 and 1999 contained violent acts. At age
18 years, an individual may have been exposed to more than an
estimated 200 000 violent acts. Children younger than 8 years
may also be more vulnerable to the content of television pro-
grams because they may be unable to discriminate between fan-
tasy and reality, leading to increasing perceived stress.

Conclusions
This multicenter birth cohort study showed that children
spending longer periods watching television everyday had sub-
sequent reductions in sleep duration during the short term.
Most of the associations were also robust to adjusting for vari-
ous potential intermediate factors such as child executive func-
tion and ADHD symptoms and for confounders such as ma-
ternal educational level, maternal IQ, maternal marital status,
parental mental health, and child physical activity level. Fur-
ther prospective studies are required to confirm these find-
ings and to investigate the mechanisms that may underline the
possible association.
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Table 5. Association Between Television Viewing Duration and Sleep Duration Adjusted for Potential Intermediate Factors and Confoundersa

Sleep Duration

Television Viewing Duration Categorical Exposure, β Coefficient (95% CI)

≥1.5 h/d At Baseline Increment Reduction
Sabadell and Valencia

Model 1, base model plus maternal marital status −0.27 (−0.45 to −0.08) −0.31 (−0.59 to −0.04) 0.20 (−0.10 to 0.50)

Model 2, base model plus maternal psychopathological symptoms −0.25 (−0.46 to −0.05) −0.31 (−0.60 to −0.03) 0.21 (−0.09 to 0.52)

Model 3, base model plus paternal psychopathological symptoms −0.29 (−0.49 to −0.08) −0.40 (−0.69 to −0.09) 0.29 (−0.03 to 0.61)

Model 4, base model plus WAIS-III maternal IQ −0.29 (−0.49 to −0.09) −0.34 (−0.63 to −0.06) 0.19 (−0.12 to 0.50)

Menorca

Model 5, base model plus maternal marital status −0.10 (−0.29 to 0.09) −0.17 (−0.36 to 0.01) −0.07 (−0.38 to 0.24)

Model 6, base model plus factor G maternal IQ −0.03 (−0.24 to 0.17) −0.18 (−0.37 to 0.01) −0.11 (−0.42 to 0.20)

Model 7, base model plus child physical activity level −0.21 (−0.39 to −0.03) −0.22 (−0.38 to −0.05) 0.08 (−0.22 to 0.37)

Joint Cohorts

Model 8, base model plus child executive function −0.16 (−0.32 to 0.00) −0.26 (−0.46 to −0.05) 0.17 (−0.09 to 0.43)

Model 9, base model plus ADHD DSM-IV symptoms, yes or no −0.14 (−0.31 to 0.02) −0.27 (−0.48 to 0.05) 0.17 (−0.10 to 0.43)

Abbreviations: ADHD DSM-IV, attention-deficit/hyperactivity disorder
Diagnostic and Statistical Manual of Mental Disorders (Fourth Edition); WAIS-III,
Wechsler Adult Intelligence Scale–Third Edition.
a Models were adjusted for body mass index at baseline, body mass index

change, parental educational level, and child sex. Models with television
viewing duration continuous exposure were omitted because the results did
not change significantly.
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