
Review

Electronic Media Use and Sleep Quality: Updated Systematic
Review and Meta-Analysis

Xiaoning Han*, PhD; Enze Zhou*, MA; Dong Liu*, PhD
School of Journalism and Communication, Renmin University of China, Beijing, China
*all authors contributed equally

Corresponding Author:
Dong Liu, PhD
School of Journalism and Communication
Renmin University of China
No. 59 Zhongguancun Street, Haidian District
Beijing, 100872
China
Phone: 86 13693388506
Email: bnuliudong@gmail.com

Abstract

Background: This paper explores the widely discussed relationship between electronic media use and sleep quality, indicating
negative effects due to various factors. However, existing meta-analyses on the topic have some limitations.

Objective: The study aims to analyze and compare the impacts of different digital media types, such as smartphones, online
games, and social media, on sleep quality.

Methods: Adhering to Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines, the study
performed a systematic meta-analysis of literature across multiple databases, including Web of Science, MEDLINE, PsycINFO,
PubMed, Science Direct, Scopus, and Google Scholar, from January 2018 to October 2023. Two trained coders coded the study
characteristics independently. The effect sizes were calculated using the correlation coefficient as a standardized measure of the
relationship between electronic media use and sleep quality across studies. The Comprehensive Meta-Analysis software (version
3.0) was used to perform the meta-analysis. Statistical methods such as funnel plots were used to assess the presence of asymmetry
and a p-curve test to test the p-hacking problem, which can indicate publication bias.

Results: Following a thorough screening process, the study involved 55 papers (56 items) with 41,716 participants from over
20 countries, classifying electronic media use into “general use” and “problematic use.” The meta-analysis revealed that electronic
media use was significantly linked with decreased sleep quality and increased sleep problems with varying effect sizes across
subgroups. A significant cultural difference was also observed in these effects. General use was associated with a significant
decrease in sleep quality (P<.001). The pooled effect size was 0.28 (95% CI 0.21-0.35; k=20). Problematic use was associated
with a significant increase in sleep problems (P≤.001). The pooled effect size was 0.33 (95% CI 0.28-0.38; k=36). The subgroup
analysis indicated that the effect of general smartphone use and sleep problems was r=0.33 (95% CI 0.27-0.40), which was the
highest among the general group. The effect of problematic internet use and sleep problems was r=0.51 (95% CI 0.43-0.59),
which was the highest among the problematic groups. There were significant differences among these subgroups (general:
Qbetween=14.46, P=.001; problematic: Qbetween=27.37, P<.001). The results of the meta-regression analysis using age, gender, and
culture as moderators indicated that only cultural difference in the relationship between Eastern and Western culture was significant
(Qbetween=6.69; P=.01). All funnel plots and p-curve analyses showed no evidence of publication and selection bias.

Conclusions: Despite some variability, the study overall confirms the correlation between increased electronic media use and
poorer sleep outcomes, which is notably more significant in Eastern cultures.

(J Med Internet Res 2024;26:e48356) doi: 10.2196/48356
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Introduction

Sleep is vital to our health. Research has shown that high sleep
quality can lead to improvements in a series of health outcomes,
such as an improved immune system, better mood and mental
health, enhanced physical performance, lower risk of chronic
diseases, and a longer life span [1-5].

Electronic media refers to forms of media or communication
that use electronic devices or technology to create, distribute,
and display content. This can include various forms of digital
media such as smartphones, tablets, instant messaging, phone
calls, social media, online games, short video platforms, etc.
Electronic media has permeated every aspect of our lives [6].
Many prefer to use smartphones or tablets before sleep, which
can negatively affect sleep in many aspects, including delayed
sleep onset, disrupted sleep patterns, shortened sleep duration,
and poor sleep quality [7-10]. Furthermore, problematic use
occurs when the behavior surpasses a certain limit. In this study,
problematic use of electronic media is not solely determined
by the amount of time spent on these platforms, but rather by
behavioral indicators that suggest an unhealthy or harmful
relationship with them.

Smartphones or tablet use can affect sleep quality in many ways.
At first, the use of these devices may directly displace, delay,
or interrupt sleep time, resulting in inadequate sleep quantity
[11]. The sound of notifications and vibrations of these devices
may interrupt sleep. Second, the screens of smartphones and
tablets emit blue light, which can suppress the production of
melatonin, the hormone responsible for regulating sleep-wake
cycles [12]. Third, consuming emotionally charged content,
such as news, suspenseful movies, or engaging in online
arguments, can increase emotional arousal, making it harder to
relax and fall asleep. This emotional arousal can also lead to
disrupted sleep and nightmares [13]. Finally, the use of
electronic devices before bedtime can lead to a delay in bedtime
and a shortened sleep duration, as individuals may lose track
of time while engaging with their devices. This can result in a
disrupted sleep routine and decreased sleep quality [14].

Some studies have conducted meta-analyses on screen media
use and sleep outcomes in 2016, 2019, and 2021 [15-17].
However, these studies had their own limitations. First, the
sample size included in their meta-analyses was small (around
10). Second, these studies only focused on 1 aspect of the effect
of digital media on sleep quality. For example, Carter et al [16]
focused only on adolescents, and both Alimoradi et al [15] and
Kristensen et al [17] only reviewed the relationship between
problematic use of digital media or devices and sleep quality.
Despite of the high heterogeneity found in the meta-analyses,
none have compared the effects of different digital media or
devices. This study aims to clarify and compare the effects of
these different channels.

Methods

Literature Search
The research adhered to Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) guidelines

(Multimedia Appendix 1) and followed a predetermined protocol
[18,19]. As the idea and scope of this study evolved over time,
the meta-analysis was not preregistered. However, the
methodology was defined a priori and strictly followed to reduce
biases, and the possible influence of post hoc decisions was
minimized. All relevant studies in English, published from
January 1, 2018, to October 9, 2023, were searched. We
searched the following databases: Web of Science, MEDLINE,
PsycINFO, PubMed, Science Direct, Scopus, and Google
Scholar. The abstracts were examined manually. The keywords
used to search were the combination of the following words:
“sleep” OR “sleep duration” OR “sleep quality” OR “sleep
problems” AND “electronic media” OR “smartphone” OR
“tablet” OR “social media” OR “Facebook” OR “Twitter” OR
“online gaming” OR “internet” OR “addiction” OR
“problematic” (Multimedia Appendix 2). Additionally, the
reference lists of relevant studies were examined.

Two trained coders independently screened the titles and
abstracts of the identified papers for eligibility, followed by a
full-text review of the selected studies. Discrepancies between
the coders were resolved through discussion until a consensus
was reached. The reference lists of the included studies were
also manually screened to identify any additional relevant
studies. Through this rigorous process, we ensured a
comprehensive and replicable literature search that could
contribute to the robustness of our meta-analysis findings.

Inclusion or Exclusion Criteria
Titles and abstracts from search results were scrutinized for
relevance, with duplicates removed. Full texts of pertinent
papers were obtained, and their eligibility for inclusion was
evaluated. We mainly included correlational studies that used
both continuous measures of time spent using electronic media
use and sleep quality. Studies must have been available in
English. Four criteria were used to screen studies: (1) only
peer-reviewed empirical studies, published in English, were
considered for inclusion in the meta-analysis; (2) the studies
should report quantitative statistics on electronic media use and
sleep quality, including sample size and essential information
to calculate the effect size, and review papers, qualitative
studies, case studies, and conference abstracts were excluded;
(3) studies on both general use and problematic use of electronic
media or devices should be included; and (4) only studies that
used correlation, regression, or odds ratio were included to
ensure consistency.

Study Coding
Two trained coders were used to code the characteristics of the
studies independently. Discrepancies were discussed with the
first author of the paper to resolve. Sample size and
characteristics of participants were coded: country, female ratio,
average age, publication year, and electronic types. Effect sizes
were either extracted directly from the original publications or
manually calculated. If a study reported multiple dependent
effects, the effects were merged into one. If a study reported
multiple independent effects from different samples, the effects
were included separately. Additionally, to evaluate the study
quality, the papers were classified into 3 tiers (high, middle,
and low) according to Journal Citation Reports 2022, a ranking

J Med Internet Res 2024 | vol. 26 | e48356 | p. 2https://www.jmir.org/2024/1/e48356
(page number not for citation purposes)

Han et alJOURNAL OF MEDICAL INTERNET RESEARCH

XSL•FO
RenderX

http://www.w3.org/Style/XSL
http://www.renderx.com/


of journals based on their impact factor as reported in the Web
of Science. The few unindexed papers were rated based on their
citation counts as reported in Google Scholar.

Meta-Analysis and Moderator Analyses
The effect sizes were calculated using the correlation coefficient
(r) as a standardized measure of the relationship between
electronic media or device use and sleep quality across studies.
When studies reported multiple effect sizes, we selected the one
that best represented the overall association between electronic
media use and sleep quality. If studies did not provide
correlation coefficients, we converted other reported statistics
(eg, standardized regression coefficients) into correlation
coefficients using established formulas. Once calculated, the
correlation coefficients were transformed into Fisher z scores
to stabilize the variance and normalize the distribution.

Previous meta-studies have shown high levels of heterogeneity.
Hence, the random effects model was adopted for all analyses.
To explore potential factors contributing to the heterogeneity
and to further understand the relationship between electronic
media use and sleep quality, we conducted moderator analyses.
The following categorical and continuous moderators were
examined: media types (online gaming, social media,
smartphone, or intent), participants’average age, culture, female
ratio, and sleep quality assessment method. For categorical
moderators, subgroup analyses were performed, while for
continuous moderators, meta-regression analyses were
conducted. All analyses were completed in the Comprehensive
Meta-Analysis software (version 3.0; Biostat, Inc).

Publication Bias
We used statistical methods such as funnel plots to assess the
presence of asymmetry and a p-curve test to test the p-hacking
problem, which may indicate publication bias. In case of
detected asymmetry, we applied techniques such as the
trim-and-fill method to adjust the effect size estimates.

By addressing publication bias, we aimed to provide a more
accurate and reliable synthesis of the available evidence,
enhancing the validity and generalizability of our meta-analytic
findings. Nevertheless, it is essential for readers to interpret the
results cautiously, considering the potential limitations imposed
by publication bias and other methodological concerns.

Results

Search Findings
A total of 98,806 studies were identified from databases,
especially Scopus (n=49,643), Google Scholar (n=18,600),
Science Direct (n=15,084), and Web of Science (n=11,689).
Upon removing duplicate records and excluding studies that
did not meet the inclusion criteria, 754 studies remained for the
screening phase. After screening titles, abstracts, and full texts,
703 studies were excluded. A total of 4 additional studies were
identified from the references of relevant reviews. Finally, 55
studies [20-74] were included in the meta-analysis. The flow
diagram of the selection is shown in Figure 1.
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Figure 1. Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) flow diagram.

Characteristics of Included Studies
In 20 studies, 21,594 participants were included in the analysis
of the general use of electronic media and sleep quality. The
average age of the sample ranged from 9.9 to 44 years. The
category of general online gaming and sleep quality included
4 studies, with 14,837 participants; the category of general
smartphone use and sleep quality included 10 studies, with 5011
participants; and the category of general social media use and
sleep quality included 6 studies, with 1746 participants.

These studies came from the following countries or areas:
Germany, Serbia, Indonesia, India, China, Italy, Saudi Arabia,
New Zealand, the United Kingdom, the United States, Spain,
Qatar, Egypt, Argentina, and Portugal. The most frequently
used measure of electronic media use was the time spent on it.
The most frequently used measure of sleep was the Pittsburgh
Sleep Quality Index.

In 35 studies, 20,122 participants were included in the analysis
of the problematic use of electronic media and sleep quality.
The average age of the sample ranged from 14.76 to 65.62 years.
The category of problematic online gaming and sleep quality
included 5 studies, with 1874 participants; the category of
problematic internet use and sleep quality included 2 studies,
with 774 participants; the category of problematic smartphone

use and sleep quality included 18 studies, with 12,204
participants; and the category of problematic social media use
and sleep quality included 11 studies, with 5270 participants.
There was a study that focused on both social media and online
gaming, which led to its inclusion in the analysis. These studies
came from 14 countries or areas: Turkey, the United States,
Indonesia, China, France, Taiwan, India, South Korea, Hong
Kong, Iran, Poland, Israel, Hungary, and Saudi Arabia. The
most frequently used measures of problematic electronic media
use were the Internet Gaming Disorder Scale-Short Form,
Smartphone Addiction Scale-Short Form, and Bergen Social
Media Addiction Scale.

With respect to study quality, the 56 papers were published in
50 journals, 41 of which were indexed in Journal Citation
Reports 2022, while the remaining 9 journals were rated based
on their citation counts as reported in Google Scholar. As a
result, of the 56 papers included in the study, 22 papers were
assigned a high rating, 18 papers were assigned a middle rating,
and 16 papers were assigned a low rating. More information
about the included studies is listed in Multimedia Appendix 3
[20-74].
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Meta-Analysis
The results of the meta-analysis of the relationship between
general electronic media use and sleep quality showed that
electronic media use was associated with a significant decrease
in sleep quality (P<.001). The pooled effect size was 0.28 (95%
CI 0.21-0.35; k=20), indicating that individuals who used
electronic media more frequently were generally associated
with more sleeping problems.

The second meta-analysis showed that problematic electronic
media use was associated with a significant increase in sleep
problems (P≤.001). The pooled effect size was 0.33 (95% CI
0.28-0.38; k=36), indicating that participants who used electronic

media more frequently were more likely to have more sleep
problems.

Moderator Analyses
At first, we conducted subgroup analyses for different media
or devices. The results are shown in Tables 1 and 2. The effect
of the relationship between general online gaming and sleep
problems was r=0.14 (95% CI 0.06-0.22); the effect of the
relationship between general smartphone use and sleep problems
was r=0.33 (95% CI 0.27-0.40); and the effect of the relationship
between general social media use and sleep problems was r=0.28
(95% CI 0.21-0.34). There are significant differences among
these groups (Qbetween=14.46; P=.001).

Table 1. The association of general use of electronic media use and sleep problems.

I 2P valuer (95% CI)kMedia or device types

90.953<.0010.142 (0.063-0.219)4Online gaming

82.437<.0010.334 (0.270-0.396)10Smartphone

47.067<.0010.277 (0.209-0.342)6Social media

Table 2. The association of problematic use of electronic media use and sleep problems.

I 2P valuer (95% CI)kMedia or device types

97.491.0010.494 (0.227-0.691)5Online game

38.784<.0010.514 (0.430-0.589)2Internet

88.754<.0010.250 (0.195-0.303)18Smartphone

80.835<.0010.347 (0.288-0.403)11Social media

The effect of the relationship between problematic gaming and
sleep problems was r=0.49, 95% CI 0.23-0.69; the effect of the
relationship between problematic internet use and sleep
problems was r=0.51 (95% CI 0.43-0.59); the effect of the
relationship between problematic smartphone use and sleep
problems was r=0.25 (95% CI 0.20-0.30); and the effect of the
relationship between problematic social media use and sleep

problems was r=0.35 (95% CI 0.29-0.40). There are significant
differences among these groups (Qbetween=27.37; P<.001).

We also used age, gender, and culture as moderators to conduct
meta-regression analyses. The results are shown in Tables 3
and 4. Only cultural difference in the relationship between
Eastern and Western culture was significant (Qbetween=6.694;
P=.01). All other analyses were not significant.

Table 3. Culture analysis of general use of electronic media use and sleep problems.

P valuer (95% CI)kSmartphone

—a0.211 (0.120-0.299)1Eastern culture

.070.322 (0.240-0.399)5Western culture

aNot applicable.
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Table 4. Culture analysis of problematic use of electronic media use and sleep problems.

P valuer (95% CI)kMedia or device types

Online game

—a0.249 (0.140-0.352)1Eastern culture

.290.461 (0.062-0.733)3Western culture

Smartphone

—0.231 (0.164-0.295)10Eastern culture

.490.287 (0.136-0.425)6Western culture

Social media

—0.404 (0.333-0.470)5Eastern culture

.010.276 (0.208-0.342)4Western culture

aNot applicable.

Publication Bias
All funnel plots of the analyses were symmetrical, showing no
evidence of publication bias (Figures 2-5). We also conducted

p-curve analyses to see whether there were any selection biases.
The results also showed that there were no biases.

Figure 2. Publication bias of the effect between problematic social media use and sleep problems.
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Figure 3. Publication bias of the effect between problematic smartphone use and sleep problems.

Figure 4. Publication bias of the effect between general smartphone use and sleep problems.
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Figure 5. Publication bias of the effect between general social media use and sleep problems.

Discussion

Principal Findings
This study indicated that electronic media use was significantly
linked with decreased sleep quality and increased sleep problems
with varying effect sizes across subgroups. General use was
associated with a significant decrease in sleep quality.
Problematic use was associated with a significant increase in
sleep problems. A significant cultural difference was also
observed by the meta-regression analysis.

First, there is a distinction in the impact on sleep quality between
problematic use and general use, with the former exhibiting a
higher correlation strength. However, both have a positive
correlation, suggesting that the deeper the level of use, the more
sleep-related issues are observed. In addressing this research
question, the way in which electronic media use is
conceptualized and operationalized may have a bearing on the
ultimate outcomes. Problematic use is measured through
addiction scales, while general use is predominantly assessed
by duration of use (time), leading to divergent results stemming
from these distinct approaches. The key takeaway is that each
measurement possesses unique strengths and weaknesses, and
the pathways affecting sleep quality differ. Consequently, the
selection of a measurement approach should be tailored to the
specific research question at hand. The duration of general use
reflects an individual’s comprehensive involvement with
electronic media, and its impact on sleep quality is evident in
factors such as an extended time to fall asleep and reduced sleep
duration. The addiction scale for problematic use illuminates
an individual’s preferences, dependencies, and other associations
with electronic media. Its impact on sleep quality is evident
through physiological and psychological responses, including
anxiety, stress, and emotional reactions.

Second, notable variations exist in how different types of
electronic media affect sleep quality. In general, the positive

predictive effects of smartphone, social media, and online
gaming use durations on sleep problems gradually decrease. In
the problematic context, the intensity of addiction to the internet
and online gaming has the most significant positive impact on
sleep problems, followed by social media, while smartphones
exert the least influence. On one hand, longitudinal comparisons
within the same context reveal that the content and format of
electronic media can have varying degrees of negative impact
on sleep quality, irrespective of whether it involves general or
problematic use. On the other hand, cross-context comparisons
suggest that both general and problematic use play a role in
moderating the impact of electronic media types on sleep
quality. As an illustration, problematic use reinforces the
positive impact of online gaming and social media on sleep
problems, while mitigating the influence of smartphones.
Considering smartphones as electronic media, an extended
duration of general use is associated with lower sleep quality.
However, during problematic use, smartphones serve as the
platform for other electronic media such as games and social
media, resulting in a weakened predictive effect on sleep quality.
Put differently, in the context of problematic use, the specific
type of electronic media an individual consumes on their
smartphones becomes increasingly pivotal in shaping sleep
quality.

Third, cultural differences were found to be significant
moderators of the relationship between electronic media use
and sleep problems in both our study and Carter et al [16].
Kristensen et al [17], however, did not specifically address the
role of cultural differences but revealed that there was a strong
and consistent association between bedtime media device use
and sleep outcomes across the studies included. Our findings
showed that the association between problematic social media
use was significantly larger in Eastern culture. We speculate
that the difference may be attributed to cultural differences in
social media use patterns, perceptions of social norms and
expectations, variations in bedtime routines and habits, and
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diverse coping mechanisms for stress. These speculations
warrant further investigation to understand better the underlying
factors contributing to the observed cultural differences in the
relationship between social media use and sleep quality.

Fourth, it was observed that gender and age had no significant
impact on sleep quality. The negative effects of electronic media
use are not only confined to the sleep quality of adults, and the
association with gender differences remains unclear. Recent
studies point out that electronic media use among preschoolers
may result in a “time-shifting” process, disrupting their sleep
patterns [75]. Similarly, children and adolescent sleep patterns
have been reported to be adversely affected by electronic media
use [76-78]. These findings underscore the necessity of
considering age group variations in future research, as electronic
media use may differently impact sleep quality across age
demographics.

In conclusion, our study, Carter et al [16], and Kristensen et al
[17] collectively emphasize the importance of understanding
and addressing the negative impact of electronic media use,
particularly problematic online gaming and smartphone use, on
sleep quality and related issues. Further research is warranted
to explore the underlying mechanisms and specific factors
contributing to the relationship between electronic media use
and sleep problems.

Strengths and Limitations
Our study, supplemented with research by Carter et al [16] and
Kristensen et al [17], contributes to the growing evidence
supporting a connection between electronic media use and sleep
quality. We found that both general and problematic use of
electronic media correlates with sleep issues, with the strength
of the correlation varying based on the type of electronic media
and cultural factors, with no significant relationship observed
with age or gender.

Despite the vast amount of research on the relationship between
electronic media use and sleep, several gaps and limitations still
exist.

First, the inclusion criteria were restricted to English-language,
peer-reviewed empirical studies published between January
2018 and October 2023. This may have led to the exclusion of
relevant studies published in other languages or before 2018,
potentially limiting the generalizability of our findings.
Furthermore, the exclusion of non–peer-reviewed studies and
conference abstracts may have introduced publication bias, as
significant results are more likely to be published in
peer-reviewed journals.

Second, although we used a comprehensive search strategy, the
possibility remains that some relevant studies may have been
missed. Additionally, the search strategies were not linked with
Medical Subject Headings headers and may not have captured
all possible electronic media types, resulting in an incomplete
representation of the effects of electronic media use on sleep
quality.

Third, the studies included in our meta-analysis exhibited
considerable heterogeneity in sample characteristics, electronic
media types, and measures of sleep quality. This heterogeneity
might have contributed to the variability in effect sizes observed
across studies. Although we conducted moderator analyses to
explore potential sources of heterogeneity, other unexamined
factors may still have influenced the relationship between
electronic media use and sleep quality.

Fourth, our meta-analysis relied on the correlation coefficient
(r) as the primary effect size measure, which may not fully
capture the complex relationships between electronic media use
and sleep quality. Moreover, the conversion of other reported
statistics into correlation coefficients could introduce additional
sources of error. The correlational nature of the included studies
limited our ability to draw causal inferences between electronic
media use and sleep quality. Experimental and longitudinal
research designs would provide stronger evidence for the
directionality of this relationship.

Given these limitations, future research should aim to include
a more diverse range of studies, examine additional potential
moderators, and use more robust research designs to better
understand the complex relationship between electronic media
use and sleep quality.

Conclusions
In conclusion, our updated meta-analysis affirms the consistent
negative impact of electronic media use on sleep outcomes,
with problematic online gaming and smartphone use being
particularly impactful. Notably, the negative effect of
problematic social media use on sleep quality appears more
pronounced in Eastern cultures. This research emphasizes the
need for public health initiatives to increase awareness of these
impacts, particularly for adolescents. Further research, including
experimental and longitudinal studies, is necessary to delve
deeper into the complex relationship between electronic media
use and sleep quality, considering potential moderators like
cultural differences.
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