
UC Davis
UC Davis Previously Published Works

Title
Sleep Duration, Restfulness, and Screens in the Sleep Environment

Permalink
https://escholarship.org/uc/item/99f3j2p8

Journal
Pediatrics, 135(2)

ISSN
0031-4005

Authors
Falbe, Jennifer
Davison, Kirsten K
Franckle, Rebecca L
et al.

Publication Date
2015-02-01

DOI
10.1542/peds.2014-2306
 
Peer reviewed

eScholarship.org Powered by the California Digital Library
University of California

https://escholarship.org/uc/item/99f3j2p8
https://escholarship.org/uc/item/99f3j2p8#author
https://escholarship.org
http://www.cdlib.org/


Sleep Duration, Restfulness, and
Screens in the Sleep Environment
Jennifer Falbe, ScD, MPHa, Kirsten K. Davison, PhDb,c, Rebecca L. Franckle, MPHb,c, Claudia Ganter, MPHb,d,
Steven L. Gortmaker, PhDc,e, Lauren Smith, MD, MPHf, Thomas Land, PhDg, Elsie M. Taveras, MD, MPHb,h

abstractBACKGROUND AND OBJECTIVE: Associations of inadequate sleep with numerous health outcomes
among youth necessitate identifying its modifiable determinants. Television (TV) has been
associated with sleep curtailment, but little is known about small screens (eg, smartphones),
which can be used in bed and emit notifications. Therefore, we examined associations of
different screens in sleep environments with sleep duration and perceived insufficient rest
or sleep.

METHODS: Participants included 2048 fourth- and seventh-graders participating in the
Massachusetts Childhood Obesity Research Demonstration Study in 2012 to 2013. Using linear
and log binomial regression, we examined cross-sectional associations of small screens and
TVs in sleep environments and screen time with weekday sleep duration and perceived
insufficient rest or sleep in the past week.

RESULTS: Children who slept near a small screen (compared with never) reported 20.6 fewer
minutes of sleep (95% confidence interval [CI], 229.7 to 211.4) and had a higher
prevalence of perceived insufficient rest or sleep (prevalence ratio, 1.39; 95% CI, 1.21 to
1.60). Children who slept in a room with a TV (compared with no TV) reported 18.0
fewer minutes of sleep (95% CI, 227.9 to 28.1). TV or DVD viewing and video or computer
game playing were associated with both sleep outcomes (P , .01). Some associations
were stronger among Hispanic, non-Hispanic black, and older children (P , .05 for
heterogeneity).

CONCLUSIONS: Sleeping near a small screen, sleeping with a TV in the room, and more
screen time were associated with shorter sleep durations. Presence of a small screen,
but not a TV, in the sleep environment and screen time were associated with perceived
insufficient rest or sleep. These findings caution against unrestricted screen access in
children’s bedrooms.

WHAT’S KNOWN ON THIS SUBJECT: Inadequate
sleep has been identified as a risk factor for
obesity and other outcomes. Screen time and the
presence of a television in the bedroom have
been associated with inadequate sleep, but little
is known about small screens
(eg, smartphones).

WHAT THIS STUDY ADDS: Among 2048 fourth-
and seventh-graders, children who slept near
a small screen reported shorter sleep durations
and perceived insufficient rest or sleep. Presence
of a television in the bedroom and more screen
time were also associated with poorer sleep.
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Accumulating evidence indicates that
inadequate sleep is a novel risk factor
for obesity in childhood and later in
life.1–7 However, consequences of
inadequate sleep extend well beyond
obesity. Improving sleep duration and
quality may improve somatic and
psychosocial health, school
performance, and risk-taking
behaviors among youth8 and reduce
hypertension, coronary heart disease,
and stroke in adulthood.9,10 Sleep may
also play a critical role in immunity.11

Therefore, the steady decline in
child sleep duration throughout the
past century is troubling.12

Effective sleep promotion necessitates
identifying its modifiable
determinants in children’s
environments and routines. Sleep
curtailment has widely been
attributed to modern lifestyle,
especially technology. Fueled by the
proliferation of new devices and the
affordability of older technologies such
as televisions (TVs), youth are now
consuming media for the amount of
time that most adults spend at work.13

Presence of a TV in a child’s bedroom
and TV viewing have been linked to
shorter sleep duration, later
bedtimes, and other dimensions of
sleep.14 TV viewing is a risk factor for
weight gain,15,16 decreased academic
achievement, and behavioral
problems.15 Although there is ample
evidence that food marketing
mediates the TV–obesity
relationship,17–20 sleep may also
mediate this relationship and others.
Possible mechanisms include direct
displacement of screen time for sleep,
increased cognitive and emotional
arousal, and delays in circadian
rhythm from screen light.14

Compared with TV, which involves
passive observation, interactive
media such as video games and
smartphones may be more disruptive
of sleep.21 Smartphones and other
Internet-enabled small devices are
particularly concerning, because they
are portals to almost all content
(eg, games, music, videos, Web sites,

texts, and e-mail). Because these
devices are held near the face, they
may delay melatonin release more
strongly than TV light, which decays
with distance.22

Despite the dramatic increase in the
use of small screens, few studies have
examined children’s use of small
screens in relation to sleep
duration,23–25 and these studies have
taken place outside the United States
among predominantly white or Asian
youth. However, the presence of a small
screen in a child’s bedroom may
affect sleep beyond use, because unlike
TVs, small screens can emit audible
notifications (eg, text messages) when
not in use. These alerts may not only
delay sleep but also interrupt it,
thereby reducing overall sleep quality.
We are aware of only 1 study assessing
small screens in children’s sleep
environments and sleep duration.23

Therefore, we sought to examine
associations of small screens and TVs
in children’s sleep environments and
reported screen time with children’s
sleep duration, perceived insufficient
rest or sleep, and usual bedtimes
and waketimes. We examined these
relationships among racially and
ethnically diverse fourth- and
seventh-graders attending public
schools in 2 Massachusetts cities.

METHODS

Participants and Setting

Data were collected in October
through December 2012 as part of
the baseline assessment of fourth-
and seventh-grade public school
students participating in the
Massachusetts Childhood Obesity
Research Demonstration Study
(MA-CORD).26,27 MA-CORD is
a multisector intervention to
address childhood obesity in 2
Massachusetts communities.
MA-CORD communities are
predominantly non-Hispanic white
(68%) with large Hispanic
populations (17% and 22%).28 Per
capita incomes in MA-CORD

communities were substantially
lower (∼$22 900 and $21 300) than
in the state overall (∼$35 500) in
2012.28

Across 29 schools, 2456 students
were invited to participate in the
MA-CORD survey administered by
school nurses during annual BMI
screenings mandated in Massachusetts
public schools. All data collection
procedures were approved by
the internal review board at the
Massachusetts Department of Public
Health.

Measures

Primary outcomes were usual
weekday sleep duration and
perceived insufficient rest or sleep in
the past week. Secondary outcomes
were usual weekday bedtimes and
waketimes in the past week. We
estimated sleep duration by
subtracting self-reported waketime
from bedtime, assessed by asking, “On
a usual weekday this past week, when
did you go to bed at night?” and
“On a usual weekday this past week,
when did you wake up the next
morning?” Child-reported sleep
durations from similar surveys have
been moderately to strongly
correlated with duration from
actigraphy and sleep diaries.29 We
assessed perceived insufficient rest or
sleep in the past week by using an
item modified from the Behavioral
Risk Factor Surveillance System
Questionnaire30: “On how many days
in the past week have you felt like you
needed more sleep?” Response
options ranged from 0 to 7 days.
Because of its strongly bimodal
distribution, perceived insufficient
rest or sleep was modeled
dichotomously, as feeling like more
sleep was needed most days
(ie, .3 days) or #3 days. In a study
examining perceived insufficient rest
or sleep and chronic disease risk
among adults, a similar cutoff was
clinically meaningful.31

Primary exposures were screens in
children’s sleep environments,
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including small screens
(eg, smartphones) and TVs, assessed
with the following item: “Some kids
use devices to play games or send
text messages or chats to their
friends like cell phones,
smartphones, and the iPod Touch.
How often do you sleep with one of
these devices near where you sleep,
such as in your bed or next to your
bed?” Response options ranged from
0 to 7 days and were dichotomized
as ever and never in the main
analysis because of the strongly
bimodal distribution. However, we
also examined exposure as
a continuous variable. We
determined presence of a TV in the
sleep environment by asking, “Is
there a television in the room where
you sleep?” We assessed additional
exposures (TV or DVD viewing and
video or computer games in the past
week) by asking how much time
students spent with each on a usual
weekday and weekend in the past
week. Moderate validity has been
reported for similar surveys of child-
reported screen time.32,33

Covariates included self-reported
gender, grade, race or ethnicity, and
physical activity. Students described
their race or ethnicity by selecting
$1 options (white, black or African
American, Hispanic or Latino, Asian,
Native Hawaiian or other Pacific
Islander, American Indian or Alaska
Native, or other). Race or ethnicity
was categorized into Hispanic, non-
Hispanic white, non-Hispanic black,
non-Hispanic other (because of small
numbers), and non-Hispanic
multiracial. We assessed physical
activity by asking on which days in
the last week students took part in
physical activity that made their heart
beat fast or made them breathe
hard for $30 minutes. Days were
summed and modeled continuously.
Physical activity was included as
a covariate to reduce confounding by
common determinants of screen time
and physical activity
(eg, socioeconomic status [SES],
parenting).

Analytic Sample

Eligible participants (2061 of 2456)
had complete data on sleep, screens
in their environment, and covariates.
Of the 2061 eligible participants, 13
were excluded because of implausible
sleep durations (ie, ,3 hours or
.16 hours).34 Therefore, our primary
analytic sample consisted of 2048
children. Our sample for examining
TV or DVD viewing and video or
computer game playing consisted of
1908 youth with complete and
plausible screen times (71 youth with
TV or DVD or gaming time .3 SDs
from the mean were excluded).

Statistical Analyses

Using multivariate linear regression,
we examined associations of screens
in children’s sleep environments and
screen time with sleep duration,
bedtime, and waketime. Multivariate
log binomial regression35 was used to
examine associations between
screens in children’s sleep
environments and perceived
insufficient rest or sleep. We used
generalized estimating equations for
estimation, specifying an
exchangeable covariance structure to
account for clustering by school.36,37

For each outcome, we ran partially
(model 1) and fully adjusted (model
2) models. Model 1 adjusted for
gender, grade, race or ethnicity, and
city. Model 2 additionally adjusted for
physical activity, and when exposures
were screens in the sleep
environment, model 2 simultaneously
examined presence of small screens
and a TV in the same model; when
exposures were screen time, model
2 simultaneously included hours per
day of TV or DVDs and video or
computer games. We examined
heterogeneity by grade, gender,
physical activity, and race or ethnicity
and tested for interaction between
presence of a small screen and a TV
by including cross-products of these
terms in model 2.

Additionally, small screens can affect
perceived insufficient rest or sleep

beyond curtailing sleep (eg, by
interrupting sleep or shortening rapid
eye movement sleep). Consequently,
to examine associations between
media and aspects of sleep beyond
duration, model 3, a model with
perceived insufficient rest or sleep as
the outcome, additionally adjusted for
sleep duration. We conducted
analyses by using SAS (version 9.3;
SAS Institute, Inc, Cary, NC).

RESULTS

Mean age 6 SD of the sample
(Table 1) was 10.6 6 1.5 years.
Hispanic (40%), non-Hispanic white
(38%), and non-Hispanic black (10%)
were the predominant racial and
ethnic groups. The majority reported
sleeping near small screens (54%)
and in a room with a TV (75%).
A higher proportion of seventh-graders
(65%) reported sleeping near a small
screen than fourth-graders (46%).
Seventh-graders also reported
shorter sleep durations (8.8 hours)
than fourth-graders (9.8 hours) but
were less likely to have perceived
insufficient rest or sleep.

Associations between screens in sleep
environments and sleep duration are
presented in Table 2. Described
here are results from fully adjusted
models (model 2). Children who slept
near a small screen reported 20.6
fewer minutes of sleep per weekday in
the past week (95% confidence
interval [CI], 229.7 to 211.4) than
those who never slept near a small
screen, independent of having a TV in
the room. When modeled as
a continuous variable, each additional
day of sleeping near a small screen was
associated with 3.7 fewer minutes of
sleep per weekday (95% CI, 25.4 to
22.0). Children who slept in a room
with a TV reported 18.0 fewer minutes
of weekday sleep (95% CI, 227.9 to
28.1) than those without a TV in their
room, independent of small screens.
For non-Hispanic black youth, sleeping
near a small screen was associated
with an additional 30.8 fewer minutes
of weekday sleep (95% CI, 252.8 to
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28.9) compared with non-Hispanic
white youth (Fig 1). Results did not
vary by grade, gender, or physical
activity (P , .05 for heterogeneity).

Associations between screens in
sleep environments and sleep
duration resulted from delayed
bedtime. Sleeping near a small
screen and sleeping with a TV in the
room were associated with
37.0-minute (95% CI, 20.1 to 53.9) and
31.1-minute (95% CI, 19.1 to
43.1) later bedtimes, respectively. Both
associations were stronger for
non-Hispanic black and Hispanic
children compared with non-Hispanic
white children (Fig 1) and for seventh-
graders compared with fourth-
graders (Fig 2). Neither screen was
associated with waketime.

Table 3 shows results for perceived
insufficient rest or sleep. Sleeping
near a small screen, but not a TV, was
associated with 1.39 (95% CI, 1.21 to

1.60) times the prevalence of
perceived insufficient rest or sleep.
This did not vary significantly by
grade, gender, physical activity, or
race. Each additional day of sleeping
near a small screen (modeled
continuously) was associated with
1.07 (95% CI, 1.05 to 1.09) times the
prevalence of perceived insufficient
rest or sleep. For all outcomes, we did
not detect interaction between small
screens and presence of a TV.

Among the 1908 children with screen
time data, time watching TV or DVDs
and playing video/computer games
was significantly associated with
shorter weekday sleep durations
(Table 2). Associations did not vary
by grade, gender, activity, or race
(P . .05 for heterogeneity) and were
accounted for by later bedtimes. Each
hour per day of TV or DVD viewing
was associated with a 3.7-minute
(95% CI, 0.7 to 6.7) later bedtime.

Each hour per day of gaming was
associated with a 9.8-minute later
bedtime (95% CI, 5.1 to 14.5). Screen
time was not associated with
waketime.

Each hour spent watching TV or DVDs
and playing video or computer games
was associated with a higher
prevalence of perceived insufficient
rest or sleep (Table 3). The
relationship between TV or DVD
viewing and perceived insufficient
rest or sleep was stronger for
seventh- than fourth-graders (Fig 2),
and the association between video
or computer games and insufficient
rest or sleep was attenuated
(prevalence ratio [PR] for the
cross-product of video or computer
games and days of physical activity,
0.93; 95% CI, 0.88 to 0.98]).
Associations did not vary by gender
or race or ethnicity (P . .05 for
heterogeneity).

In model 3, which additionally
adjusted for sleep duration, a likely
mediator, associations of small
screens, TV or DVD viewing, and
video and computer game playing
with perceived insufficient rest or
sleep were significant with some mild
attenuation (PR, 1.33; 95% CI, 1.16
to 1.53 for small screens; PR 1.04;
95% CI, 1.01 to 1.07 for TV or DVD
viewing; and PR 1.05; 95% CI, 1.01 to
1.08 for games).

DISCUSSION

Among 2048 fourth- and seventh-
grade public school students in
Massachusetts, children who slept
near a small screen (compared with
never) and children with a TV in their
sleep environment (compared with
those without) had shorter weekday
sleep durations. Relationships
between screens in the sleep
environment and sleep curtailment
were accounted for by later bedtimes,
consistent with students having fixed
weekday waketimes for school.
Presence of a small screen but not
a TV in the sleep environment was
significantly related to perceived

TABLE 1 Sample Characteristics of 2048 Children Attending Public School in 2 Massachusetts
Cities

Grade 4
(n = 1194)

Grade 7
(n = 854)

Child characteristics, mean 6 SD or %
Female 51.4 51.4
Age, y 9.4 6 0.6 12.3 6 0.6
Race or ethnicity
Hispanic 38.8 42.6
White, non-Hispanic 38.0 39.0
Black, non-Hispanic 10.8 8.5
Other, non-Hispanica 5.4 3.2
Multiracial, non-Hispanicb 7.0 6.8

Overweight (BMI $85th to ,95th percentilec) 18.6 19.6
Obese (BMI $95th percentilec) 27.2 30.1
Days in past week participated in $30 min of physical

activity
3.3 6 2.2 2.8 6 2.2

Screens in child sleep environment, %
Ever sleeps near a small screend 45.9 64.5
TV in room in which child sleeps 74.1 75.6

Screen timee

TV or DVDs (h/d) 2.4 6 1.9 2.9 6 2.1
Video or computer games (h/d) 1.8 6 1.8 2.0 6 2.0

Outcomes, mean 6 SD or %
Usual sleep duration per 24 h on a weekday in the past

week, h
9.8 6 1.4 8.8 6 1.5

Perceived insufficient rest or sleep .3 d in past week 32.8 22.6
Usual bedtime in the past week, hh:mm PM 9:15 6 2:34 10:12 6 3:09

a Includes American Indian or Alaska Natives, Asian, and Hawaiian or Pacific Islander.
b Includes youth who indicated .1 race but did not identify as Hispanic or Latino.
c Heights and weights were measured by school nurses using the protocol in the Massachusetts Department of Public
Health’s BMI Screening Guidelines for Schools. Percentile was calculated by using the 2000 CDC growth charts.
d Devices used to play games or send text messages or chats such as cell phones, smartphones, and the iPod Touch.
e Sample consisted of 1139 fourth-graders and 769 seventh-graders.
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insufficient rest or rest or sleep in the
past week. TV or DVD viewing and
video or computer game playing were
associated with shorter weekday
sleep duration and perceived
insufficient rest or sleep. Children
with more screen time also had later
bedtimes.

The large size of our sample enabled
us to detect stronger associations
between screens and sleep among

some groups. Small screens were
associated with shorter sleep
duration among non-Hispanic black
compared with non-Hispanic white
children. Having a small screen or TV
in the sleep environment was
associated with later bedtimes among
non-Hispanic black and Hispanic
compared with non-Hispanic white
children. Associations between
presence of a TV and later bedtime

and between TV or DVD viewing and
perceived insufficient rest or sleep
were stronger for seventh-graders
than fourth-graders. Lastly, physical
activity attenuated the association
between video or computer games
and perceived insufficient rest or
sleep. Although most studies of
stressors related to race or ethnicity
and sleep have been conducted among
adults, it is possible that similar
stressors increase youth’s
vulnerability to effects of screens on
sleep. Shorter sleep durations have
been documented among racial or
ethnic minorities,38–40 and
discrimination may partially mediate
these differences.40 Other
psychosocial stressors associated with
sleep problems (eg, SES, relationship
stress, neighborhood disorder, abuse,
and stressful life events)40 may have
also been more common among
minorities in our sample. Stronger
associations observed for older youth
may have been accounted for by
differences in content or timing. For
example, seventh-graders may watch
more violent or stress-inducing
programs and at later times than
fourth-graders, increasing impacts of
screens on sleep. Lastly, physical
activity has been associated with
better sleep quality,41,42

TABLE 2 Associations of Screens in Children’s Sleep Environment and Screen Time With Typical
Weekday Daily Sleep Duration in the Past Week

Weekday Sleep Duration, min

Model 1 (partially
adjusted)a

Model 2 (fully
adjusted)b

b (95% CI) b (95% CI)

Presence of screen in sleep environment
(n = 2048)
Small screenc 222.6*** (231.3 to 213.8) 220.6*** (229.7 to 211.4)
TVd 221.3*** (230.5 to 212.1) 218.0*** (227.9 to 28.1)

Screen time, h/d (n = 1908)
TV or DVDs 24.8*** (26.4 to 23.2) 23.6*** (25.3 to 21.9)
Video or computer games 26.0*** (28.1 to 23.9) 25.1*** (27.4 to 22.7)

a Results from multivariate linear regression models using generalized estimating equations for estimation, adjusted for
grade, gender, race or ethnicity (Hispanic, non-Hispanic white, non-Hispanic black, non-Hispanic other, non-Hispanic
multiracial), and city.
b Additionally adjusted for days in past week participated in $30 min of physical activity, simultaneously included
indicators for presence of a small screen and TV in the child’s sleep environment for models examining screens in the
sleep environment, and simultaneously included hours per day of TV or DVD viewing and video or computer game playing
in models examining screen time.
c The reference group reported never sleeping near a small screen in the past week.
d The reference group reported there was not a TV in the room in which they sleep.
***P , .001.

FIGURE 1
Differences by race or ethnicity in the associations between screens in the sleep environment and weekday sleep duration and bedtime estimated from
fully adjusted models (model 2). A, Minutes of sleep duration associated with sleeping near a small screen. B, Bedtime (minutes) associated with sleeping
near a small screen. C, Bedtime (minutes) associated with sleeping in a room with a TV. P values for differences in associations compared with non-
Hispanic white youth: aP , .05, bP , .01, cP , .001.
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a characteristic that may partially
compensate for sleep-disruptive
activities such as video or computer
game playing. These results suggest
that effects of screens on sleep may
not be experienced uniformly.

This study makes a novel
contribution by examining how
sleeping near a small screen is
associated with sleep, independent of
the known association with TV in
the bedroom, among a diverse sample
of children in the United States. One
other study has examined presence of

cellular phones and other handheld
communication devices in a child’s
bedroom in relation to sleep duration
among a predominantly Caucasian
sample of fifth-graders in Canada.23

The authors reported that presence of
cell phones or similar devices was
associated with 6 fewer minutes per
day of sleep. We observed a stronger
magnitude of association, perhaps
because of our use of child report
rather than their use of parent report,
our examination of weekday duration,
or differences in populations. We
also observed a higher prevalence of

sleeping near a small screen (54%)
than was found in the Canadian
sample (17%).

Additionally, we found that children
who slept near a small screen had
a higher prevalence of perceived
insufficient rest or sleep, even after
adjustment for sleep duration, a likely
mediator. Perceived insufficient rest
or sleep may reflect not only duration
but also other sleep parameters,
including poor quality, awakenings, or
parasomnias. Exposure to stimulating
content on small screens around
bedtime and receiving calls or audible
alerts while sleeping may alter these
parameters. The 2011 Sleep in
America Poll revealed that 18% of
adolescents were awakened at least
a few times a night by phones.21 Also,
a longitudinal study of children in
Belgium found that using mobile
phones after lights out was associated
with feeling very tired 1 year later.43

Our finding that a TV in the sleep
environment was associated with
shorter sleep duration is concordant
with other studies.44–48 Also
consistent with the extant literature14

is our finding that watching TV or
DVDs and playing video or computer
games were associated with shorter
sleep duration and perceived
insufficient rest or sleep. However,
unlike small screens, TV presence
was not significantly related to
perceived insufficient rest or sleep,
perhaps because TV sets do not
interrupt sleep when turned off. Also,
compared with TV or DVD viewing,
which was significantly associated
with perceived insufficient rest or
sleep, for TV presence it is possible
that not all TV sets in this sample
were functional or used; TV presence
may not guarantee high screen time,
especially if parents impose screen
limits, or TV viewing may occur in
other locations.

For all media, additional mechanisms
that may underlie the screen–sleep
relationship include direct
displacement of sleep or of behaviors
that may promote sleep with screen

TABLE 3 Associations of Screens in Children’s Sleep Environment and Screen Time With Perceived
Insufficient Rest or Sleep

Perceived Insufficient Rest or Sleep

Model 1 (partially
adjusted)a

Model 2 (fully
adjusted)b

PR (95% CI) PR (95% CI)

Presence of screen in sleep environment (n = 2048)
Small screenc 1.38*** (1.19 to 1.61) 1.39*** (1.21 to 1.60)
TVd 1.13 (0.99 to 1.29) 1.07 (0.91 to 1.26)

Screen time, h/d (n = 1908)
TV or DVDs 1.06*** (1.03 to 1.09) 1.05*** (1.02 to 1.08)
Video or computer games 1.07*** (1.03 to 1.11) 1.05** (1.01 to 1.09)

a Results from multivariate log binomial regression models using generalized estimating equations for estimation,
adjusted for grade, gender, race or ethnicity (Hispanic, non-Hispanic white, non-Hispanic black, non-Hispanic other, non-
Hispanic multiracial), and city.
b Additionally adjusted for days in past week participated in $30 min of physical activity, simultaneously included
indicators for presence of a small screen and TV in the child’s sleep environment for models examining screens in the
sleep environment, and simultaneously included hours per day of TV or DVD viewing and video or computer game playing
in models examining screen time.
c The reference group reported never sleeping near a small screen in the past week.
d The reference group reported there was not a TV in the room in which they sleep.
**P , .01, ***P , .001.

FIGURE 2
Differences by grade in the associations between (A) sleeping in a room with a TV and later bedtime
(minutes) and (B) TV or DVD viewing (h/d) and perceived insufficient rest or sleep from fully
adjusted models (model 2). *P , .05.
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time; consumption of heavily
advertised beverages containing
caffeine; evening exposure to bright,
short-wavelength light interfering with
circadian rhythm40,41; or increased
cognitive, physiologic, and emotional
arousal14 after playing a video game,49

watching an exciting movie or show, or
sending chats or texts.

The primary limitation of this study
is its cross-sectional design, limiting
our ability to make causal
inferences. Although longitudinal
evidence indicates that screens
affect subsequent sleep, the
relationship may be bidirectional.
Another limitation is that measures
were self-reported, introducing
random error and possible social
desirability bias. Additionally, we
did not measure weekend sleep
duration or media content, nor did
we assess and therefore adjust for

potentially important confounders,
such as SES, parenting style
(eg, permissive parenting), or the
overscheduling of youth. This study
also has several strengths. It
included a large, racially and
ethnically diverse sample,
investigated differences by grade,
gender, and race or ethnicity, and
helped to address the dearth of
studies assessing small screens and
sleep.

CONCLUSIONS

Among a diverse sample of
Massachusetts fourth- and seventh-
grade public school students, the
presence of small screens and TVs
in sleep environments and the use
of TV or DVDs and video or
computer games were associated
with shorter weekday sleep
duration. Children who slept near

a small screen and those with more
screen time were more likely to
have perceived insufficient rest or
sleep in the past week. Although
longitudinal and experimental
studies are needed to confirm these
associations, our findings caution
against children’s unfettered access
to screen-based media in their
rooms. Future studies should
incorporate detailed assessments of
screen content to identify the types
most strongly related to poor
sleep. Longitudinal studies should
also continue to examine the
mediating contribution of sleep to
screen time’s impact on obesity and
other outcomes.
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