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The aim of this study was to assess the relationship between daily screen time and

sleep, evening screen time and sleep, and between social media addiction and sleep in

a student population. This cross-sectional study is based on data from a national survey

of all college and university students in Norway (the SHoT2018 study; n = 49,051). The

sleep outcomes were sleep duration, sleep onset latency, sleep efficiency, and insomnia

operationalized according to formal DSM-5 criteria. The results show a strong negative

association between time spent on screen-based devices and sleep quality and quantity,

and where screen use in bed had more consistent negative associations with sleep.

Furthermore, there were higher rates of insomnia among those with higher levels of

addiction, and curvilinear relationships with sleep duration, sleep onset latency, and sleep

efficiency. Those with higher levels of addiction also had more evening screen time. The

findings suggest that screen use plays an important role in students’ sleep quantity and

quality, where evening screen time has a stronger relationship with sleep compared to

total daily screen time. The results also suggest a role of social media addiction, and

addictive social media use may be a target for intervention in order to reduce evening

screen time.

Keywords: sleep, insomnia, screen time, social media addiction, students

INTRODUCTION

Sleep problems are prevalent among students (1, 2). A recent large-scale study of over 7,000
American university students found that only one third slept for more than 7 h each night (1),
falling short of the recommended 7–9 h (3). In a recent national study of Norwegian college and
university students, the prevalence of insomnia was found to be 34.2 % among female students
and 22.2 % among male students (4). Poor sleep has detrimental effects on physical (5–7) and
mental health (8, 9), and poor sleep quality and daytime sleepiness can impair students’ academic
performance (10–12).
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Screen-based devices have permeated society and become
a natural part of many peoples’ everyday lives. Young people
are particularly frequent users of screen-based devices (13),
including activities such as video gaming, watching movies and
TV series, and using social media. The extensive use of screen-
based technology has been linked to poor sleep, where daily
screen time is negatively associated with sleep quantity and
quality (14). This association may be driven by screen use around
bedtime (13), which is common (15, 16). A study of Norwegian
students found that 76 % of the respondents used their mobile
phone after going to bed, while only 5 % reported that they
never used screen-based devices in bed (15). While the use of
screens during the day may be hard to limit due to school or
work obligations, pre-sleep screen use may in many cases be
a highly modifiable activity with the potential to significantly
improve sleep.

Evening screen time can impair sleep through several
mechanisms, as proposed by Cain and Gradisar (17). First, screen
time may replace time spent asleep in the evening, delaying sleep
onset (16, 18). Second, electronic screens emit short-wavelength
light that can increase alertness and delay the circadian rhythm
through suppressed melatonin secretion, which would normally
occur in the evening (19). Illustrating this point, Grønli et al.
(20) found that reading a story from a tablet at bedtime reduced
subjective sleepiness and delayed and reduced slow wave activity
after sleep onset, compared to reading the same story from a
book. Third, screen-based activities in the evening may cause
cognitive and affective arousal and subsequent difficulties falling
asleep (17, 18).

Compared to watching television or other “passive” screen-
based activities, social media may be particularly potent in
terms of replacing sleep and pre-bedtime arousal (18, 21). Social
media are “highly interactive platforms via which individuals
and communities share, co-create, discuss, and modify user-
generated content” (22). Some individuals develop social media
addiction, i.e., an excessive use of social media that interferes
with other activities, relationships, and obligations of daily life
(23). Social media addiction has been associated with more
screen use during the evening and night (24, 25), and with
poorer subjective sleep quality among students and adults (25–
27). Social media addiction as a concept has been debated in
the literature (28). For the purpose of this study, we use the
term “social media addiction,” in line with other research (29).
However, we appreciate that social media addiction is not a
disorder recognized in the Diagnostic and Statistical Manual of
Mental Disorders (DSM-5) or the International Classification of
Diseases 11th Revision (ICD-11).

The majority of studies on screen time and sleep have
focused on children or adolescents (30), although a few studies
have confirmed an association between screen time and sleep
among young adults and students (14, 15, 24). Further, the
majority of studies assess the relationship between screen use
and sleep duration, and to a lesser extent other sleep outcomes
such as sleep onset latency, sleep efficiency, and sleep problems
(30). The aim of the present study was to investigate the
relationship between total and evening screen time and sleep in
a student population, assessing both sleep quantity and quality.

In addition, we included a proxy for the DSM-5 criteria for
insomnia. We also aimed to investigate the association of social
media addiction with both evening screen time and with sleep
outcomes. In line with the recommendations by Hale & Guan
(30), we adjusted for other factors associated with both screen
time and sleep, such as gender and age (31, 32), and with
obesity and physical inactivity (33–36). Furthermore, we adjusted
for the student-specific factors study program and number of
fail grades.

Our hypotheses were that: (1) Total screen time, evening
screen time, and social media addiction are all negatively
associated with sleep duration and sleep efficiency, and positively
associated with sleep onset latency and insomnia; (2) social media
addiction is positively associated with evening screen time, and
that (3) evening screen time ismore strongly associated with sleep
parameters than total screen time.

MATERIALS AND METHODS

Procedure
The present study was based on data from the SHoT2018 study; a
national survey of all college and university students in Norway.
The SHoT2018 study was conducted from February to April
2018, and all fulltime Norwegian college and university students
between the ages of 18 and 35 were invited. Of the 162,412
students who fulfilled the inclusion criteria, 50,054 provided
valid responses to the web-based questionnaires, resulting in a
response rate 30.8 %. Detailed information about the study can
be found elsewhere (37).

Ethics
The SHoT2018 study was approved by the Regional Committee
for Medical and Health Ethics in Western Norway (No.
2017/1176). Potential participants received a detailed
introduction to the study, after which they provided an
electronic informed consent.

Instruments
Use of Electronic Devices at Bedtime
Few well-validated questionnaires assessing screen time
and the use of modern electronic devices are available.
Consequently, we chose to include an instrument assessing
the use of a wide range of electronic devices, following a
thorough review of the literature. More details can be found
elsewhere (38). The participants were asked to indicate which
electronic devices they used after going to bed in the evening:
Television, PC/Mac, tablet, mobile phone, radio/music player,
and gaming console. Next, participants were asked what they
were using the electronic devices for: Watching movies/TV
series, checking social media, surfing the internet, listening to
music/audiobooks, games/gaming, and reading study-related
material. The participants could indicate as many devices and
activities as they deemed relevant. Those who indicated that
they used one or more electronic devices after going to bed
were asked about the number of evenings they did so over
the course of 1 week (1–7 evenings), and how much time they
spent using these devices each evening. Evening screen time
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was indicated using a drop-down menu ranging from 5 min
to “more than 6 h,” with increasing intervals from 5 min to
1 h. For the purpose of this study, total evening screen time
was calculated by multiplying evening screen time with the
number of evenings using electronic devices, divided by seven
to estimate a daily average. In addition to using these variables
continuously, we also divided responses into 5 categories,
according to percentiles.

Social Media Addiction
Self-perceived social media addiction was indicated by the
question: “I perceive myself as addicted to social media.”
Participants indicated how well this statement pertained to them
on a 5-point Likert scale ranging from “not at all” to “very much.”

Total Screen Time
The participants were asked to estimate how much time they
spent on screen-based activities across 24 h using a drop-down
menu ranging from 0 to 18 or more with 1-h intervals.

Sleep Variables
For the purpose of this study, three sleep outcomes measuring
quantity and quality of sleep were used, indicated separately for
weekdays and weekends. Sleep duration was calculated as the
reported time in bed (TIB) minus sleep onset latency (SOL) and
wake-after-sleep-onset. Sleep efficiency (SE) was calculated as
sleep duration divided by TIB multiplied by 100.

Insomnia was assessed by items in line with the DSM-5
criteria for insomnia and participants were classified as having
insomnia if they indicated that they had: (a) experienced
either difficulties initiating sleep, difficulties maintaining sleep,
or early morning awakenings, at least three nights per
week; (b) experienced daytime sleepiness or tiredness for
at least 3 days a week; and (c) these sleep problems
had lasted for at least 3 months. More details about the
included sleep inventory has been published elsewhere (4,
32).

Confounders
Age and Gender
Students provided their age and gender (“male,” “female,”
or “non-binary”).

Physical Exercise
The frequency of physical exercise was assessed using the
following preamble: “With physical exercise we mean that
you for example go for a walk, go skiing, swim or take
part in a sport,” followed by the question “How frequently
do you perform physical exercise?” The following response
options were available: Never, Less than once a week, Once
a week, 2–3 times per week, Almost every day. As an
index of physical activity vs physical inactivity, a variable
was dichotomized using 2 times per week as the cut-off
value (39).

Body Mass Index
Body mass index (BMI) was calculated using self-reported body

weight divided by the squared height
(

kg

m2

)

. We then divided the

index into four groups, using the following criteria: underweight
(BMI<18.5), normal weight (BMI: 18.5–24.9), overweight (BMI:
25.0–29.9), and obesity (BMI ≥ 30) (40).

Study Program
The participants indicated whether they attended a one-year
program, short professional studies, long professional studies, a
master’s program (2 years or less), or “other.”

Number of Fail Grades
The number of fail grades was assessed using the following
question: “Have you failed any exams since you started
college/university?” with the response options “yes” and “no.”
Those confirming that they had failed any exams indicated the
number of failed exams using a drop-down menu ranging from
one to 10 or more.

Handling of Invalid and Missing Information
A total of 50,054 students participated in the SHOT2018-
survey. For the sleep variables, n = 111 observations were
removed as they had invalid responses, including (a) SOL
or WASO >12 h, (b) SOL + WASO > TIB, (c) negative
values of sleep duration and sleep efficiency. Furthermore, n
= 113 observations were removed for the purposes of this
study as they indicated a non-binary gender, and the group
were deemed too small be meaningfully presented separately.
Those with missing information about gender (n = 102)
and age (n = 677) were also removed. The sample size
eligible for the present study was N = 49,051 (97.9 % of the
original sample).

Statistical Analyses
The mean and 95 % confidence intervals (CI95%) of the
continuous variables (total screen time, total evening screen
time, sleep duration, sleep onset latency, sleep efficiency), the
median and interquartile range of social media addiction, and
the proportion with corresponding 95 % confidence intervals
of insomnia across gender is presented in Table 1. For the
main analyses, the continuous dependent variables (weekday
sleep duration, sleep onset latency, and sleep efficiency) linear
regression models were computed, and logistic regression
models were employed for insomnia. Percentile variables
approximating quintiles were constructed for total digital use
and total digital use evening, while the full set of response
categories (from “not at all” to “very much”) of social media
addiction were entered into separate regression models as
indicator variables. Post-estimations were used to produce
the estimated mean (for continuous dependent variables) and
proportions (for insomnia) with corresponding CI95% across
levels of the independent variables. For each independent-
dependent combination, pairwise adjacent comparisons were
performed across factor levels of the independent variable. In
order to maximize the number of observations, pairwise-deletion
was used for each independent-dependent variable dyad, with
observations ranging from 46,999 (social media addiction
and insomnia) to 40,171 (total sleep duration and total digital
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TABLE 1 | Description of study variables across gender.

N Nmales Nfemales Male Female P-value

Independent variables—digital use

Total screen timea, daily average [mean

(CI95%)]

48,184 14,884 33,300 7:54

(7:51–7:58)

6:58

(6:56–7:01)

<0.001b

Total evening screen timea, daily average

[mean (CI95%)]

42,743 12,783 29,960 0:46

(0:46–0:47)

0:46

(0:45–0:47)

= 0.951b

Social media addiction [median (IQR)] 48,583 14,927 33,656 2

(2–3)

3 (2–4) <0.001c

Dependent variables—sleep

Total sleep timea [mean (CI95%)] 47,241 14,550 32,691 7:25

(7:23–7:26)

7:25

(7:25–7:26)

= 0.256b

Sleep onset latencya [mean (CI95%)] 48,675 14,936 33,739 0:44

(0:43–0:44)

0:50

(0:50–0:51)

<0.001b

Sleep efficiency [mean (CI95%)] 47,241 14,550 32,691 88.62

(88.43–88.81)

86.93

(86.80–87.06)

<0.001b

Insomnia [proportion (CI95%)] 49,051 15,076 33,975 22.1%

(21.4–22.7)

34.2%

(33.7–34.7)

<0.001d

aNumbers presented in hrs:minutes.
bTwo-sample t-test with equal variances.
cTwo-sample Wilcoxon rank-sum (Mann-Whitney) test.
dTwo-sample test of proportions.

CI95%, 95% confidence intervals.

IQR, Interquartile range.

FIGURE 1 | The prevalence of screen-based behaviors in the evening across males and females.
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FIGURE 2 | Sleep duration. Mean sleep duration across quintiles of total screen time and evening screen time, and levels of self-reported social media addiction.

Results from linear regression models adjusted for age, gender, physical activity, and body mass index. Bars denote 95 % confidence intervals.

use evenings). The main analyses are presented as graphs in
Figures 2–5.

RESULTS

The median age of the sample was 22 years (interquartile range
20–24 years) and 69.3 % were female (Table 1). Males had
significantly longer mean total screen time, lower social media
addiction, shorter sleep onset latency, higher sleep efficiency, and
a lower proportion of insomnia compared to females. There were
no sex differences in evening screen time or total sleep time.
Figure 1 shows the self-reported proportion of different screen-
based activities at bedtime, stratified for males and females. The
most commonly reported activity at bedtime was “check social
media” for bothmales and females, followed by “surf the internet”
for males and “watch movies/TV-series” for females. Males
were more likely to report all activities at bedtime compared
to females, except for “check social media,” where males were
less likely to report this activity. Table 2 shows the mean and

median total screen time and evening screen time for each
percentile group.

Social Media Addiction and Evening
Screen Time
For different levels of social media addiction, those indicating
“not at all” and “not much” had the shortest median evening
screen times of 22 min (Table 3). The “some” group had
significantly longer median evening screen time of 26 min (p <

0.001), and the “much” group of 30 min (p < 0.001). The “very
much” group had the longest median evening screen time of 34
min (p < 0.001).

Screen Time and Sleep Duration
In Figure 2, we present the association between screen time and
sleep duration adjusted for age, gender, physical activity and
body mass index. As there were minimal differences between
the fully adjusted associations and associations adjusted for age
and gender, we only present the fully adjusted associations. For
total screen time, there was a decrease from a mean sleep time
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FIGURE 3 | Sleep onset latency. Mean sleep onset latency across quintiles of total screen time and evening screen time, and levels of self-reported social media

addiction. Results from linear regression models adjusted for age, gender, physical activity, and body mass index. Bars denote 95 % confidence intervals.

of 7 h 28min in the 40–59th percentile group (median screen
time 8 h) to 7 h 26min in the 60–79th percentile group (median
screen time of 10 h), and further to 7 h 12min in the 80–100th
percentile group (median screen time of 12 h). For evening screen
time, there was a monotonic association with decreased sleep
duration across each percentile group, with a mean sleep time of
7 h 40min in the 0–19th percentile group (median evening screen
time of 7min) and a mean sleep time of 7 h 3min in the 80–100th
percentile group (median evening screen time of 2 h).

Social Media Addiction and Sleep Duration
For levels of SOME-addiction, an inverse U-shaped curve was
observed (Figure 2), with those reporting “some” addiction
reporting the longest sleep duration (mean 7 h 28min), and those
at the extremes (“not at all” and “very much”) reporting the
shortest sleep duration (mean sleep time of 7 h 19min for both).

Screen Time and Sleep Onset Latency
Figure 3 shows the association between screen time and sleep
onset latency adjusted for age, gender, physical inactivity,
body mass index, study program, and number of fail grades.

For percentiles of total screen time and evening screen time,
monotonic positive associations were observed, where those in
the 0–19th percentile groups of total screen time (median total
screen time 3 h) and evening screen time (median evening screen
time 7min) also reported the shortest sleep onset latencies of 43
and 33 min respectively. In comparison, the 80–100th percentile
group of total screen time (median screen time 12 h), had a mean
sleep onset latency of 53min. The 80–100th percentile group of
evening screen time (median evening screen time 2 h), had a
sleep onset latency of 1 h 5min. The association with sleep onset
latency was more marked at the extremes of the total screen time
percentiles groups compared with those in 20th−79.9th groups.

Social Media Addiction and Sleep Onset
Latency
For levels of SOME-addiction, a U-shaped curve was observed
(Figure 3), with those reporting “some” social media addiction
reporting the shortest sleep onset latency (mean of 47min), and
those at the extremes (“not at all” and “very much”) reporting the
longest sleep onset latency (mean of 50min for both).
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FIGURE 4 | Sleep efficiency. Mean sleep efficiency across quintiles of total screen time and evening screen time, and levels of self-reported social media addiction.

Results from linear regression models adjusted for age, gender, physical activity, and body mass index. Bars denote 95 % confidence intervals.

Screen Time and Sleep Efficiency
The association between screen time and sleep efficiency is
presented in Figure 4. For total screen time, the 0–19.9th
percentile group (median total screen time 3 h) had the highest
sleep efficiency of 88 %. At the other percentile end, the 80–100th
group (total screen time 12 h) had the lowest sleep efficiency of
86 %. A monotonic negative association was observed between
evening screen time and sleep efficiency, from 91 % in the 0–19th
percentile group (median evening screen time 7min) to 83 % in
the 80–100th percentile group (evening screen time 2 h).

Social Media Addiction and Sleep
Efficiency
An inverse U-shaped curve was observed for self-reported social
media addiction and sleep efficiency (Figure 4), with a maximum
mean sleep efficiency of 88 % for “some” addiction, and 87 % for
“not at all” and “very much.”

Screen Time and Insomnia
Figure 5 presents the association between screen time and
insomnia. For percentiles of total screen time, percentile groups
between 20th−59.9th were comparable in relation to insomnia,

while an increase from 31 to 32 % was observed between the
40–59.9th group (median screen time of 8 h) and the 60–79th
group (median screen time of 10 h). The lowest percentile group
(median screen time of 3 h) had the lowest estimated proportion
of insomnia (26 %), while the highest proportion (35 %) was
observed on the other extreme of the percentile groups (median
screen time 12 h). For percentiles of evening screen time, a
monotonic association was observed for the four first percentile
groups (ranging between 0–79.9th percentile), with a relatively
sharp increase in proportion of insomnia across the following
groups: 20–39.9th, 40–59.9th and 60–79.9th. The proportion of
insomnia rose from 25 % in the 0–19th percentile group (median
evening screen time of 7min) to 36 % in the 80–100th percentile
group (median evening screen time 2 h). No differences were
observed between the 0–19th and 20–39th percentile groups, or
the 60–79.9th and the 80–100th percentile group.

Social Media Addiction and Insomnia
For levels of self-reported SOME-addiction, the groups “not
at all,” “not much” and “some” had the lowest estimated
proportion of insomnia (30 %; Figure 5). A higher proportion
of insomnia was observed in the “much” group compared to the
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FIGURE 5 | Insomnia. Proportion of insomnia across quintiles of total screen time and evening screen time, and levels of self-reported social media addiction. Results

from logistic regression models adjusted for age, gender, physical activity, and body mass index. Bars denote 95 % confidence intervals.

TABLE 2 | Mean, standard deviation, and median across percentile grouping for total screen time and total evening screen time.

Total screen time in hours (daily average)a Total evening screen time in hours (daily average) a

Percentile groups N Mean (SD) Median N Mean (SD) Median

0–19.9th 11,067 3:14 (0:51) 3:00 9,903 0:07 (0:03) 0:07

20–39.9th 12,350 5:28 (0:30) 5:00 7,210 0:14 (0:02) 0:15

40–59.9th 9,461 7:37 (0:29) 8:00 10,817 0:27 (0:04) 0:30

60–79.9th 8,383 9:46 (0:25) 10:00 8,295 0:50 (0:10) 0:52

80–100th 6,923 13:20 (2:02) 12:00 6,518 2:49 (1:32) 2:00

aNumbers presented in hrs:minutes.

SD, Standard deviation.

“some” group (31 vs. 30%), while the “very much” group had
significantly higher proportion insomnia compared to the other
groups (36 %).

DISCUSSION

Using data from a national health survey of all Norwegian
college and university students, the present study provides
evidence of a strong negative association between time spent

on screen-based activities and sleep, and where screen use
in bed had more consistent negative associations with sleep.
These findings suggest a significant role of screen use in
relation to students’ sleep quantity and quality, and are in
line with previous studies on students and young adults (14,

15, 24). The results also demonstrate a central role of social

media addiction, with higher rates of insomnia among those

with higher levels of self-reported addiction, and a curvilinear
relationship with sleep duration, sleep onset latency, and sleep
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TABLE 3 | Mean, standard deviation, and median of total evening screen time in hours (daily average) across levels of self-reported social media addiction.

Total evening screen time in hours (daily average)a P-valuea P-valueb

Self-reported SOME-addiction Mean (SD) Median (IQR)

Not at all 0:42 (1:02) 0:22 (0:10–0:45) Ref N/A

Not much 0:38 (0:57) 0:22 (0:10–0:43) 0.093 0.093

Some 0:44 (1:02) 0:26 (0:11–0:45) <0.001 <0.001

Much 0:54 (1:12) 0:30 (0:15–1:00) <0.001 <0.001

Very much 1:08 (1:24) 0:34 (0:17–1:00) <0.001 <0.001

aNumbers presented in hrs:minutes.

SD, Standard deviation.

Overall Kruskal-Wallis equality-populations-rank test, p = 0.0001.
aP-value for pairwise comparison with “Not at all” using Kruskal-Wallis equality-of-populations-rank test.
bP-value for adjacent pairwise comparisons using Kruskal-Wallis equality-of-populations-rank test.

efficiency. There were minimal differences between the fully
adjusted associations and the associations adjusted for only age
and gender.

The present results show that increasing evening screen time
are associated with larger decreases of both sleep quantity and
quality, compared to increasing total screen time. Thus, the
association between screen time and sleep may largely be driven
by evening screen time, as suggested by Christensen et al. (13).
It would be of interest to assess the sleep of people exclusively
using screens during the day; however, too few participants in
the present study did not use screens in bed. Nevertheless, the 0–
19th percentile group of evening screen use had amedian evening
screen time of only 7min, and also the most favorable sleep
outcomes, suggesting that as little evening screen time as possible
is the most optimal to promote good sleep. However, the cross-
sectional design of the study prohibits drawing conclusions about
cause-and-effect, and some studies have indicated that screen use
may not directly lead to poor sleep. For example, in a 3-year
longitudinal study, Tavernier &Willoughby (41) found that sleep
problems predicted more social media use and TV/computer
use, and not vice versa. Another study used experience sampling
and found that bedtime social media use did not predict poorer
sleep the same night (42). These studies hint that screen use may
be a way of coping with sleep problems, rather than causing
sleep problems. As such, more longitudinal studies assessing the
direction of effects are warranted.

In terms of the relationship between social media addiction
and sleep, there were U-shaped associations where the responses
of “some” addiction was associated with the longest sleep
duration, shortest sleep onset latency, and highest sleep
efficiency. A key motivation for using social media is social
interaction (43), and feeling addicted to social media may
in part reflect one’s desire to stay in touch with friends. It
may be that reporting “some” addiction reflects being socially
well-adapted, since so much of young people’s social lives
happen on social media. One may speculate that indicating
no social media addiction reflects social marginalization, in
terms of not participating in an important social arena for
young people. Conversely, indicating very much addiction may
reflect a problematic relationship to social media, where one’s

preoccupation with social media infringes on other important
activities, such as sleep. The U-shaped association was not
seen for insomnia, where the “not at all,” “not much,” and
“some” addiction groups had similar insomnia rates. This may
be related to the nature of the insomnia measure, which is
based on sleep problems and not on time-based estimates
of sleep, resulting in different associations. Importantly, there
were increasing rates of insomnia in the “much” and “very
much” groups.

The results also suggest that social media addiction is related
to increased screen use in bed, in line with the findings by
Rosen et al. (24) and Tandon et al. (25). However, the increase
in evening screen time with higher social media addiction was
modest, where the difference in median evening screen time
between the “not at all” group and the “very much” group was
only 13 min. Considering that the difference between those with
the lowest and highest evening screen time (0–19th vs. 80–100th
percentile groups) was 1 h 54min, other factors are likely to
influence evening screen time beyond social media addiction.
Nevertheless, “checking social media” was the most common
bedtime activity among both males and females, suggesting that
social media use is a highly relevant behavior to consider when
studying students’ sleep.

In line with previous studies (15, 29, 32), we found gender
differences in sleep, screen time, and social media addiction,
suggesting that studies of sleep and screen/social media use
should account for gender.

Clinical Relevance of the Results
The present results showed a progressive worsening in sleep
efficiency with increasing total screen time, however, sleep
efficiency was above 85 % even in the group with a median of
12 h total screen time. A sleep efficiency of 85 % is often used
as a lower cut-off for defining clinical sleep problems (44). For
evening screen time, on the other hand, the 60–79th percentile
group (median evening screen time of 50min) had a mean sleep
efficiency of 85 %, and the 80–100th percentile group (median
evening screen time of 2 h) had a mean sleep efficiency of 83
%, suggesting that evening screen time of more than 50 min is
associated with clinically impaired sleep efficiency.
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All screen time percentile groups had a mean sleep duration
between 7 and 8 h. Below 6 has been associated with negative
health outcomes (5), and 7–9 h is recommended (3). It is
possible that students, who often do not have to attend lectures
until late in the morning, are able to sleep in during the
week, and are thus able to compensate if they have not slept
well (32). Other populations may have stricter working/school
hours and consequently their sleep duration is affected more
severely by difficulties falling asleep and poor sleep quality. In
line with this, Hysing et al. (32) showed that sleep duration
increases from adolescence to young adulthood, alongside an
increase in the rate of insomnia. Regardless of satisfactory sleep
duration, a low sleep efficiency indicates that the person spends a
considerable amount of time in bed trying to sleep, which reflects
a core problem for those suffering from insomnia (45). The
proportion of insomnia rose from 25 to 36 % across groups with
increasing evening screen time, attesting to the clinical relevance
of this behavior.

Strengths and Limitations
A strength of the current study was the use of a large
and heterogeneous sample. Further, measuring both time-
based outcomes (sleep duration, SOL, SE) and insomnia
operationalized according to DSM-5 criteria, is a strength of the
study, although we did not use other widely used tools such as the
Insomnia Severity Index or the Pittsburgh Sleep Quality Index.
Another strength is that we adjusted for physical inactivity, being
overweight, study program, and number of fail grades in addition
to age and gender.

The most important limitation of the study is its cross-
sectional design, precluding conclusions about cause and effect.
Screen time may interrupt sleep, but individuals who struggle
with falling asleep may simply spend more time on screen-based
activities than their sleeping counterparts. There may also be a
reciprocal relationship; people who are unable to fall asleep at
night may engage in screen-based activities, further disrupting
sleep (46). We have employed an overall screen-time measure,
and have not investigated possible differences across different
types of technology and activities. Fossum et al. (15) showed
that computer and mobile phone usage was positively associated
with insomnia, but that using a gaming console, tablet, watching
television, or using an audio player was not. It would also be
of interest to investigate specific screen-based activities (e.g.,
chatting with friends, reading the news, playing games, scrolling
through content) in relation to sleep. For example, Kingsbury
et al. (47) demonstrated that messaging friends and other active
social private use was associated with decreased odds of self-
injury and suicidal behaviors, while active social public use (e.g.,
status updates) and also social comparison was associated with
increased odds for these behaviors.

Another limitation is that the assessment of sleep and screen
use was based on self-report. Healthy adults have been shown
to over-report their total sleep time (48, 49) and people with
insomnia have been shown to under-report their total sleep
time. Moreover, it is unknown whether people can accurately
estimate their screen time (50). One study found that people
tend to overestimate how much time they spend on social media,

but underestimate how many times they visit social media each
day, and that heavy users and young people provide more
inaccurate estimates (51). Future studies could benefit from using
objective measures of screen time, for example by extracting
user data from participants’ smartphones and other screen-
based devices. Furthermore, unmeasured confounding may have
impacted the results.

Lastly, measuring addiction using only one item may not
have been optimal to capture addictive social media use among
the participants, and this may explain the modest association
with screen time and sleep. Rather, indicating that one is
addicted may reflect other characteristics such as personality
traits or response styles. We did not measure the different core
concepts of addiction (52), and thus the present finding of an
association between social media addiction and sleep should
be regarded a preliminary indication of a role of social media
addiction in screen time and sleep, and caution is necessary
when generalizing the findings. Future studies should use more
elaborate measures of addictive behaviors and explore other
motivations or mechanisms influencing screen time and sleep.

CONCLUSION

The present findings suggest that screen use plays an important
role in students’ sleep quantity and quality, where evening screen
time has a stronger relationship with sleep compared to total daily
screen time. Sleep problems are pervasive among students, and
reducing evening screen use may contribute to improved sleep,
although further evidence is needed to establish cause-and-effect.
The results also suggest a role of social media addiction, and
addictive social media use may be a target for intervention in
order to reduce evening screen time.
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