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Objective: Sleep has been impacted by the COVID-19 pandemic around the world. Furthermore, screen time has
been reported to influence sleep and has increased during pandemic quarantines. This systematic review searched
databases to determine if screen time affected sleep during the COVID-19 pandemic.

:{EEP quali;y Methods: PubMed, Nursing and Allied Health Proquest, and Science Direct Health and Lifescience college edition
Cgf};];l_lizn 1y were searched for articles that fit the inclusion criteria. There were 2750 articles initially screened. Then, 119

articles were further assessed to determine eligibility, creating a final sample of 18 articles that explored whether
screen time affected sleep.

Results: After reviewing the included articles (n = 18), the main theme revealed that screen time negatively
affected sleep during the COVID-19 pandemic, specifically aspects such as sleep duration, sleep quality, sleep
onset latency, and wake time. However, several articles countered this implication. Therefore, it is important to
consider other factors that may influence the relationship between screen time and sleep.

Conclusions: Although the number of articles included is limited, the overall synthesis suggests that COVID-
19-related lifestyle changes, such as increased screen time, may negatively affect sleep health. However, other
unidentified factors may have contributed to these findings and warrant further research. Nonetheless, community
leaders must consider the long-term consequences of the pandemic and implement initiatives to address sleep

challenges due to the intricate connection between sleep and well-being.

1. Introduction

In 2019, COVID-19 emerged out of Wuhan, China, and in the first
few months of 2020, much of the world was impacted, and a global pan-
demic was declared (World Health Organization [45]). As a result, coun-
tries worldwide implemented various quarantine and lockdown mea-
sures. People were confined to their homes, and jobs and schools tran-
sitioned to remote/online platforms [13]. In addition, people increased
their time indoors as over 100 counties initiated partial or full lockdown
measures, restricting the reasons people were allowed to leave their
homes [13]. Consequentially, home confinement impacted health and
well-being, which included decreased physical activity [3,27,38,41,54—
561; reduced cognition (i.e., attention) [56]; weight gain [48,54,58].

A large sample of adults in Brazil revealed a 266% increase in TV
viewing alongside increased sedentary behaviors [11]. A study of adults
residing in Canada found a 60% increase in screen time (e.g., TV and in-
ternet usage) [51]. Sedentary behaviors, such as increased screen time,
related to higher levels of depression [47,53]. Increased screen time may
also contribute to other health consequences such as suicidal ideation
[50], obesity [19,29], and changes to brain networks [40]. Furthermore,
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heavy screen users demonstrated the highest level of perceived stress
and rated their health the lowest [43]. Screen time also increased due
to COVID-19-related distress, which decreased sleep duration [3]. How-
ever, digital platforms, such as social media, provided a means of social
and emotional connections during these periods of isolation and social
distancing [58].

Throughout the world, sleep was impacted during the COVID-19
pandemic. An international survey across 14 countries discovered that
between May to August 2020, each country reported significant changes
to all sleep-related factors examined (e.g., sleep quality, sleep mainte-
nance, nightmares, sleep onset latency) [31]. The systematic review and
meta-analysis performed by [57] discovered that among the 39 coun-
tries represented, sleep problems occurred in 18% of the general pop-
ulation, 31% of the healthcare population, and in 57% of COVID-19
patients. Research studies conducted before the COVID-19 pandemic
hypothesized that screen time may explain these results. For example,
greater screen time has been related to decreased sleep quality [29,43]
and decreased sleep quantity [43]. In children, screen time before bed
negatively correlated with their sleep duration and contributed to later
bedtimes compared to time spent with books before bed [6]. Moreover,
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Fig. 1. PRISMA 2020 flow diagram.
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children who increased their screen usage were more likely to be la-
beled as overweight and demonstrated a shorter sleep duration [29]. For
adults, shorter sleep durations related to a significantly greater amount
of screen time and a higher BMI [21]. Furthermore, greater screen time
at bedtime related to reduced sleep quality, efficiency, and a greater
sleep onset latency in adults [10]. Finally, sleep problems that occurred
during the COVID-19 pandemic were associated with psychological dis-
tress (i.e., depression and anxiety) among the general public, healthcare
workers, and COVID-19 patients across a sample of 39 countries [57].

The significance of sleep to overall health and well-being exemplifies
the critical need to identify factors that negatively affect it, especially
during unprecedented times such as the COVID-19 global epidemic, and
it requires an overarching investigation. Therefore, the current system-
atic review was created to address this need and was guided by the
following research question: Did increased usage of screen-based tech-
nology (e.g., cellphones, tablets, etc.) during the COVID-19 pandemic
significantly impact sleep (e.g., quality or quantity)?

2. Materials and methods

The current systematic review followed the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines.
Four databases were systematically searched to obtain relevant articles.
Article titles and abstracts were initially screened. Articles were selected
for further review if the relationship between screen time and sleep was

potentially assessed. Two researchers independently screened and de-
termined the eligibility of selected articles. See Fig. 1 for more details.

2.1. Inclusion criteria

After the initial screening of the title and abstract, the research team
retrieved and assessed the articles selected for further review. The cur-
rent systematic review used the following inclusion criteria:s (1) the
study collected an outcome variable related to the extent of screen-based
technology usage (e.g., hours of tablet use per day, average screen time
exposure per day, etc.); (2) the study included an outcome variable re-
lated to sleep (e.g., sleep quality, sleep quantity, sleep difficulty); (3) the
research was conducted during the COVID-19 pandemic and quarantines
(March 2020-August 2021); (4) the article was published from January
2020 up to August 26, 2021; (5) the association between the screen time
variable and the sleep variable was analyzed. Table 1 presents additional
details regarding the articles included.

2.2. Exclusion criteria

Non-English articles were automatically excluded from the system-
atic review by a search filter. In addition, further exclusion criteria in-
cluded (1) the research did not relate to COVID-19 specifically; (2) the
study did not measure both a screen time variable and a sleep-related
variable; (3) the relationship between screen time and sleep was not
analyzed or (4) were explored separately in the study.
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Table 1

Included articles.
Authors Country Population Sample Gender (M) Age (M + SD) Sleep Assessment
Alietal. [1] Pakistan Young Adults 251 29.5% (19.4 +1.6) Researcher developed
Ara et al. [2] Bangladesh Not specified 1128 55.1% Not reported Researcher developed
Barrea at al. [5]? Italy Adults 121 35.5% (44.9 + 13.3) PSQI
Bruni et al. [7] Italy Parents 992 85.4% (11.5 +3.2) SDSC
Cellini et al. [8] Italy Young Adults 1310 32.8% (23.9 + 3.6) Italian PSQI
Dai et al. [12] China Young Adults 930 24.6% 22.4 +3.77 Researcher developed
Facer-Childs et al. [14] Australia Athletes 399 42.6% (26.5 + 0.4) Researcher developed
Kim et al. [18] South Korea Parents 217 56.3% (9.2+1.4) CSHQ Short Version
Kumar et al. [20] India Adults with PD 832 Not reported Not reported Researcher developed
Lim et al. [22] Singapore Parents 593 Not reported Not reported Researcher developed
Lin et al. [23]" Iran Young Adults 1078 41.7% (26.2 + 7.4) Persian ISI
Liu et al. [25]¢ China Caregiver of 2018: 436 2018: 50.5% Not reported CSHQ

Preschoolers 2020: 1619 2020: 48.9%
Majumdar et al. [26] India Students 325 39.07% (22.1 + 1.66) ESS, MCTQ
Professionals 203 81.77% (33.1+7.11)

Robillard et al. [33] Canada Adults 5525 32.9% (55.6 + 16.3) PSQI, rMEQ, QIDS-SR16
Salfi et al. [36] Italy Adults 2123 18.8% (33.1 +11.6) PSQI, ISI, rMEQ
Souza et al. [39] Brazil Adults 1368 19.7% Not reported Researcher developed
Werneck et al. [44] Brazil Adults 45,161 Not reported Not reported Researcher developed
Zhang et al. [52] China Adolescents 99 Not reported (15.8 + 0.7) PROMIS Pediatric Sleep Disturbance

Short Form and Sleep-related
Impairment Scale

Abbreviations: PSQI: Pittsburg Sleep Quality Index; ISI: Insomnia Severity Index; rMEQ: Reduced Morning-Eveningness Questionnaire; CSHQ: Children’s Sleep Habit
Questionnaire; SDSC: Sleep Disturbance Scale for Children; BSMAS: Bergen Social Media Addiction Scale; PD: Parkinson’s Disease; QIDS-SR16: Quick Inventory of
Depressive Symptomatology; ESS: Epworth Sleepiness Scale; MCTQ: Munich Chrono-Type Questionnaire.

@ Baseline data: in-person, Follow-up: phone interview; all other included studies used online surveys.

b Used BSMAS for screen time data. All other studies used researcher developed screen time assessments.

¢ Caregivers identified as Mother (71.3%), Father (22.3%), and Grandparent or other (6.4%).

2.3. Data extraction and analysis

The articles included in the final sample were summarized in an evi-
dence table to ensure that all inclusion criteria were met and to organize
and synthesize the data thematically based on the results. The sleep vari-
able was the main variable for thematic categorization (e.g., impacts to
sleep disturbance; impacts to sleep duration relative to screen time).
Strengthening the Reporting of Observational Studies in Epidemiology
Checklist (STROBE) was used to assess the included articles.

3. Results
3.1. Study selection

A total of 18 studies were included in the systematic review. Initial
searches revealed a total of 2800 articles across the databases of PubMed
(n = 2472), Nursing & Allied Health ProQuest (n = 101), and ScienceDi-
rect Health and Lifescience College Edition (n = 227), of which 50 were
automatically excluded before screening because they were not in En-
glish. The research team initially screened 2750 articles by title and ab-
stract. The full text of 143 articles was retrieved and compiled between
the two researchers, and an additional 24 duplicate articles were iden-
tified, leaving 119 articles to evaluate for eligibility. In total, 18 studies
met the inclusion criteria. Most of the articles were excluded because
sleep and screen time were studied separately or because the studies
collected only descriptive statistics that did not measure the statistical
significance of the study’s findings (n = 90).

The included articles represented 11 countries worldwide (i.e., Aus-
tralia, Bangladesh, Brazil, Canada, China, India, Iran, Italy, Pakistan,
Singapore, and South Korea). It also sampled various populations, in-
cluding young adults (n = 4); parents of minor-aged children (n = 3); and
elite/sub-elite athletes (n = 1). Of the included articles, ten used estab-
lished measures to assess sleep-related outcomes (e.g., Pittsburgh Sleep
Quality Index [PSQI], Insomnia Severity Index [ISI], Sleep Disturbance
Scale for Children, etc.). Only one study used an established measure
to assess the impact of screen-based technology (i.e., social media) on
sleep via the Bergen Social Media Addiction Scale [23]. The demograph-

ics reported varied between studies. Table 1 presents details regarding
the included studies. The following sections categorize the results of the
included studies by the sleep variables measured (i.e., sleep onset la-
tency, delayed bedtime, sleep duration, wake time, sleep quality, sleep
disturbance, insomnia). Sleep onset latency refers to the amount of time
it takes for a person to fall asleep once sleep is intended. Delayed bed-
time indicates the individual went to bed later than usual. Sleep dura-
tion describes the amount of time someone slept throughout the night.
A person’s wake time or rise time signifies the time of day the individual
awoke to start his or her day. Sleep quality classifies the degree to which
a person slept well over a specified period. Sleep disturbances indicate
that someone’s sleep was negatively interrupted by something. Insom-
nia refers to difficulties with falling asleep, staying asleep, or waking
too soon and being unable to go back to sleep.

3.2. Screen time and sleep onset latency

Three of the included studies [8,14,36] found that increased screen
time was related to an increase in sleep onset latency in adult popula-
tions during the COVID-19 pandemic. One study collected data at two
separate points (i.e., March 25-28, 2020; April 21-27, 2020) and found
that adults who increased their screen usage before bed significantly in-
creased their sleep onset latency (mean change = +4.08 min, standard
error = 1.31 min; p = 0.03). However, adults who decreased or main-
tained their amount of screen time before bed did not demonstrate any
change to their sleep onset latency between the two time points [36].

Athletes in Australia whose training regimen was impacted by the
COVID-19 pandemic also experienced an increased sleep onset latency
[14]. Specifically, athletes in the sample who increased their screen time
before bed demonstrated a 25% rise in sleep onset latency (Kruskal-
Wallis y? = 10.4, p < 0.01) [14]. Furthermore, during the pandemic,
participants who reported a decrease in their use of screens before bed
had an average sleep onset latency of 22 min, compared to those who
increased screen use before bed (Sleep onset latency = 37 min, p = 0.03)
[14]. Additionally, Cellini et al. [8] found that sleep onset latency was
mildly but significantly correlated with the increased use of screen-
based technology before bed during the pandemic (r = 0.10, p < 0.001).
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3.3. Screen time and delayed bedtime

Three studies assessed whether screen time impacted bedtime during
the COVID-19 pandemic. In adults, the time participants went to bed was
mildly influenced by technology use before sleep (r = 0.09, p < 0.001)
[8]. Similarly, during the COVID-19 lockdown in Italy, adolescents with
ADHD who went to bed later than usual spent most of their day on
electronic devices for leisure activities compared to adolescents who did
not change their bedtime [7].

Salfi et al. [36] also discovered that increased screen usage be-
fore bed significantly delayed bedtime, with significant changes be-
tween the two data collection time points during the lockdown (mean
change = +23.08 min; standard error = 3.13 min; p < 0.001) in adults.
However, a decrease in screen time before bed led to an earlier bedtime
(mean change = —23.25 min, standard error = 6.70 min; p < 0.01), and
those who maintained their screen habits before bed showed no differ-
ences in bedtime [36].

3.4. Screen time and sleep duration

Six of the included studies specifically examined the impact screen
time may have on sleep duration during the COVID-19 pandemic. For
example, Souza et al. [39] found that participants’ screen usage dur-
ing the pandemic predicted that their total amount of sleep per night
would be less than or equal to 7 h a night (Odds Ratio [OR] = 1.056;
95% Confidence Interval [CI] = 1.022, 1.090). Similarly, between the
two data collections during quarantine in Italy, Salfi et al. [36] found
the total time participants spent sleeping decreased significantly (mean
change = —16.70 min, standard error = 3.22 min, p < 0.001) for those
who spent more time on their device before bed. Interestingly, those
who reduced or maintained their screen use before bed reported no sig-
nificant change in their total sleep duration per night (p = 1.00) [36].
Furthermore, adolescents who spent most of their day on screen-based
devices also experienced a decrease in sleep duration [7].

Non-academic screen-related activities for children aged 3-16 also
related to sleep duration during the COVID-19 pandemic (r° = —0.34;
p < 0.01), such that an increase in screen use related to a decrease
in sleep duration, and vice versa, as reported by their parents [22].
However, this relationship was also present before COVID-19, with a
stronger correlation (r? = —0.41; p < 0.01) [22]. An additional study
identified that undergraduate and graduate students who used their cell-
phone more also reported a shorter sleep duration (r = —0.60), and for
adults working from home, greater use of their computer correlated with
a decreased sleep duration (r = —0.90) [26]. Alternatively, one study
identified a significant relationship between longer sleep periods and
increased social media use by way of their electronic devices, during
the COVID-19 pandemic [1].

3.5. Screen time and wake time

Two of the included studies explored screen usage effects on wake
time during the COVID-19 pandemic. Both studies identified a link be-
tween screen-based technology usage and wake time. Specifically, in-
creased technology usage before bedtime was mildly correlated with
participants’ wake time (r = 0.13, p < 0.001) (Cellini et al., 2021). Simi-
larly, when two data collection points were compared, participants who
increased their screen time before bed also reported a later wake-up time
during the COVID-19 pandemic (mean change = +18.92 min, standard
error = 2.83 min; p = 0.03) [36]. However, participants who decreased
or maintained their screen use before bed did not change their wake
time in the morning. Therefore, those who increased their screen expo-
sure at bedtime significantly differed from the no change in screen time
group and the decreased screen time group and demonstrated a delayed
wake time (p < 0.001) [36].
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3.6. The impact of screen time on sleep quality and sleep disturbance

Five of the included studies examined the impact of screen time on
sleep quality. Four studies found that screen time influenced sleep qual-
ity [5,12,36,44], and one study found that sleep quality was not affected
[8]. Participants assessed at two time points during the COVID-19 pan-
demic presented with higher scores on the PSQI, signifying a decrease in
sleep quality when they simultaneously reported a significant increase
in screen usage before bed (mean change = +1.01 min, standard er-
ror = 0.15 min; p < 0.001) [36]. However, participants that decreased
their screen time before bed reported an improved PSQI score (mean
change = —1.00, standard error = 0.33; p < 0.05), and those who did not
change their screen time habits before bed had no significant changes
to their PSQI scores [36].

In Italy, a confinement period started on March 12, 2020 [5]. Forty
days into this quarantine, Barrea et al. [5] collected data to assess
whether sleep quality was influenced for people smart working, as mea-
sured by the PSQI. This data was compared to baseline data that was
collected earlier in the year [5]. Smart working typically allows em-
ployees to complete their jobs remotely, with a flexible work schedule
and location. Both men and women smart working from home reported
their sleep quality had declined compared to those not using this work
modality, with men demonstrating the biggest reduction in sleep quality
(p <0.001) [5]. Furthermore, participants who disclosed frequent televi-
sion and computer/tablet use experienced a decrease in their sleep qual-
ity and demonstrated significantly higher odds that their sleep quality
would deteriorate due to this higher rate of screen usage (TV viewing:
OR = 1.63, 95% CI = 1.42-1.87; Computer/Tablet Use: OR = 1.91, 95%
CI=1.61-2.27) [44]. One study also found that a greater quality of sleep
during a stay-at-home order negatively predicted the overall time spent
on the use of electronic devices (f = —0.07, p < 0.05) [12]. However,
another study found evidence contrary to these results, finding that in-
creased use of digital electronics before bed did not affect sleep quality
(r=0.04, p = 0.166) [8].

Furthermore, six studies explored the interchange between screen
time and sleep disturbances. Five of those studies revealed significant
influences, and one found no association between these variables. Ku-
mar et al. [20] explored whether home confinement impacted sleep for
people with Parkinson’s Disease from nine different centers across In-
dia. Participants indicated whether they had experienced new or wors-
ening sleep disturbances or dissatisfaction (NOWS) during the past three
months and were also asked to disclose their daily screen usage for
both before and during the quarantine period. Participants who reported
NOWS during the past three months also reported that their daily screen
time was > 3 hours before the quarantine and during the quarantine.
Similarly, it was found that participants who worked from home or
were taking online classes demonstrated a 34% higher risk of sleep dis-
turbance (AOR: 1.34, CI: 1.02-1.75), with reports of sleep disturbance
highest for participants reporting more than 5 hours of internet use per
day [2].

For children aged 7-12, the Sleep Quality and Ritual Survey from
the Children’s Sleep Habit Questionnaire revealed that tablet time and
smartphone time did impact overall sleep problems, but TV, tablet, and
smartphone frequency did not relate to overall sleep problems [18].
Comparably, in preschool children, the amount of time they spent using
electronic devices positively predicted sleep disturbances [25]. How-
ever, when Liu et al. [25] examined the occurrence of sleep disturbances
in these children, assessed during the COVID-19 pandemic, and com-
pared it to a comparison sample they collected in December 2018, the
children sampled during the COVID-19 pandemic had fewer sleep distur-
bances overall than the comparison sample from 2018. However, screen
time was not measured in their 2018 sample, and the effects it may have
had cannot be deduced. Conversely, for adolescents in China, the vari-
ance in sleep disturbance did not relate to the amount of time they spent
on electronic devices, but it did relate to their sleep impairment score
[52]. Finally, for Canadians between the ages of 16 and 95, watching
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television for >30 min a week was identified as a factor related to clin-
ically significant sleep difficulties, as measured by selected items from
the Quick Inventory of Depressive Symptomatology (OR = 0.713, 95%
CI = 0.531-0.956, p < 0.01) [33].

3.7. The impact of screen-based technology on insomnia

Two studies measured the impact of screen-based technology usage
on insomnia. Lin et al. [23] utilized the Bergen Social Media Addiction
Scale (BSMAS) to measure the extent that higher levels of social media
use, indicting a greater risk for addiction, was directly and indirectly
linked to insomnia [23]. The second study collected data at two sessions
and found that those who increased their screen usage before bedtime
had a significant increase in their Insomnia Severity Index (ISI) [36].
Furthermore, those who decreased their screen usage before bedtime
had a significant decrease in their ISI score [36]. Those who maintained
their screen usage habits experienced no significant changes to their ISI
score [36].

Additionally, between surveys 1 and 2, the number of people with
moderate to severe insomnia (+3.6%) and identified as poor sleepers
(+11.4%) increased for those who increased their screen usage be-
fore bed [36]. Conversely, the number of participants identified as
poor sleepers (—10.7%) and those with moderate to severe insomnia
(=7.3%) significantly decreased for those who reduced their screen
time before bed [36]. Participants who maintained their screen us-
age habits before bed also exhibited a decrease in clinical insomnia
prevalence [36].

4. Discussion

This systematic review explored literature databases to formulate an
answer as to whether increased screen time during the COVID-19 pan-
demic impacted sleep-related variables, such as sleep quality or sleep
quantity. The articles identified through this process varied in method-
ology and outcome measures. However, the studies overall identified
effects to sleep onset latency, bedtime, wake time, sleep duration, sleep
quality, and sleep disturbance. In summary, sleep onset latency tended
to be increased, with later bedtime and wake time when people re-
ported greater screen time. In addition, sleep duration tended to de-
crease with increased screen time, with findings of decreased sleep qual-
ity and increased reports of sleep disturbances. However, several of the
studies countered this generalization. Cellini et al. [8] and Ali et al.
[1] suggested that changes to daily routines, such as school closures
[1] and altered job schedules, [8] relegated the need for early morn-
ing arousals, which allowed for shifts in sleep habits and routines as
participants lived in drastically different circumstances. Rather, adoles-
cents with extensive screen use may have had trouble falling asleep,
thus delaying their bedtime, and instead, slept later and longer in the
morning [1].

The overarching view of the findings implies that screen time influ-
enced aspects of sleep. Furthermore, findings of the systematic review
highlight whether the pandemic will have additional impacts on sleep,
such as altered sleep-wake rhythms. For example, two of the articles in-
cluded found that participants who increased their screen time delayed
their bedtime [8,36]; however, these same studies also revealed that the
sample delayed their wake-up time, as well. Specifically, the correlation
between screen time and a later wake time was slightly stronger than
the correlation between screen time and a delayed bedtime [8]. A loss
of approximately four minutes of sleep existed for those who delayed
their bedtime by approximately 24 minutes and those who delayed their
wake time by approximately 19 minutes [36]. This apparent alteration
to sleep-wake rhythms may partly explain findings countering the ar-
gument that screen time influences sleep. Rather, people may have had
the opportunity to align with a preferred sleep schedule during quaran-
tine. During the COVID-19 pandemic, people’s self-selected sleep-wake
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routines differed from their typical schedule dictated by social conven-
tions [34]. Future research could explore whether changes to sleep-wake
rhythm mediate effects of screen time on sleep, particularly during the
COVID19 pandemic.

Although most of the included articles identified that sleep was af-
fected when there was an increase in screen time, results that indicated
otherwise cannot be ignored. The varied results suggest additional fac-
tors may be involved and should be considered in synthesizing an an-
swer to the research question.

4.1. Comparison of pre-COVID-19 and during COVID-19 findings

The 2005-2006 US National Health and Nutrition Examination Sur-
vey found that adults with higher levels of screen time (more than 6
hours/day) had a greater likelihood of reporting trouble with sleep on-
set latency [42]. Three of the included studies also identified that higher
levels of screen time related to an increase in sleep onset latency during
the COVID-19 pandemic for adults [8,14,36].

Before COVID-19, children who used a smartphone and/or tablet
every day had increased odds for a longer sleep onset latency and a
decrease in sleep duration [9]. Furthermore, in childhood through ado-
lescence, greater screen time related to more sleep disturbances, which
further predicted mental health concerns indirectly connected to screen
time [30]. Results of the current systematic review revealed similar find-
ings. Children aged 3-16 who engaged in non-academic screen time
[22] and adolescents who spent most of their day on screen-related ac-
tivities [7] experienced a decrease in their sleep duration during the
COVID-19 pandemic. However, Liu et al. [25] discovered that children
experienced fewer sleep disturbances overall when compared to their
sample from 2018; nonetheless, it must be considered that screen usage
was not studied in their 2018 sample. Although the samples cannot be
compared equally for impacts, it cannot be ignored that children’s screen
use positively predicted sleep disturbances during the COVID-19 pan-
demic [25]. The findings of Kumar et al. [20] also question if changes
in sleep variables during the COVID-19 epidemic relate to screen-based
technology use, or to something else. The new or worsening sleep prob-
lems assessed were more recent; however, they occurred in those whose
reported their daily screen time was >3 before the pandemic as well
[20].

4.2. Is it screen time’s fault, or is it something else?

Although these results imply that higher levels of screen time dur-
ing the pandemic impacted sleep-related variables, other factors may be
involved. Mood state (i.e., anger and confusion) and poor sleep quality
predicted smartphone use in young adults before the COVID-19 pan-
demic [16]. Furthermore, in children and adolescents from the Brazil-
ian High-Risk Cohort for Psychiatry Disorders, more baseline psycho-
logical symptoms predicted the highest levels of screen time at follow-
up; however, screen time did not predict psychopathology [4]. Future
research may examine whether an underlying variable, such as mood
state or a psychological condition, functioned as an explanatory fac-
tor for the varied findings in the current systematic review. For in-
stance, did people who reported higher levels of sleep difficulties and
screen time have an underlying psychological factor that was not ex-
plored? The potential of this relationship is important to consider, as
high levels of screen time were found to relate to anxiety, depres-
sion, psychopathology, and poor-quality sleep [46]. However, future
research must consider the type of screen in relation to these vari-
ables. For example, in adults, television use related to increased levels
of depression, but computer and mobile devices related to a decrease
in depression symptoms [49]. In children and adolescents, smaller
screens or smartphones did not relate to signs of psychopathology, but
greater computer usage related to psychopathology in an age-dependent
manner [37].
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4.2. Clinical implications

Pandemic-related effects on sleep have influenced health and well-
being. For example, Kilgore et al. [17] found evidence that individuals
who experienced insomnia during the epidemic were at an increased
risk for suicide ideation; specifically, the link between COVID-19-related
concerns and suicide ideation was explained by self-reports of insomnia,
which was found to be greater than previous reports in the general pop-
ulation. These findings present a potential grave consequence; as the
world continues to experience increased tension due to the unknown
nature of the COVID-19 pandemic, leading to greater levels of sleep dis-
turbances such as insomnia, higher levels of completed suicide may be
seen. Thus, clinical strategies to improve sleep, such as training in di-
aphragmatic breathing for relaxation [24], routine sleep assessment and
intervention by health providers [15], and initiatives to address sleep
hygiene and consistent sleep schedules [17], are essential. Furthermore,
empowering individuals to develop healthy habits regarding technology
use may prevent negative physical and mental health problems that are
associated with higher levels of screen time [58]. Researchers also dis-
covered that appropriate levels of sleep and less passive time spent on
screen-based devices decreased psychopathology in youth during the
COVID-19 pandemic [35].

Community leaders must consider the potential long-term health im-
plications that may arise, such as increased levels of emotional distress
and psychological illness, as the world continues to adjust to the ebb
and flow nature of this global pandemic [32]. Therefore, it is vital re-
searchers and healthcare professionals consider the whole person in
their endeavors to identify the underlying causes of sleep challenges as
the world adapts to a new normal; sleep is essential to life, and negative
impacts to sleep may increase the lives lost during this unprecedented
situation [17].

4.3. Limitations

Limitations of the current systematic review must be taken into con-
sideration. The articles included is limited to the timeframe determined
by the inclusion criteria. Additionally, the publications reviewed had di-
verse samples (i.e., from children, to athletes, to adults), which restricts
our ability to make a universal conclusion. Furthermore, the methodolo-
gies and outcome measures varied between the included articles. Only
ten of the included studies used an established outcome measure to ad-
dress sleep-related factors (e.g., PSQI), and only one study used an es-
tablished outcome measure for the screen-related variable. Therefore,
the instruments used to assess screen time were also heterogenous in
nature across the included studies. The other studies used researcher-
developed outcome measures which had no psychometric property val-
idation. Thus, there is a limited ability to draw stronger conclusions due
to the varied nature of the studies.

5. Conclusion

Although the number of articles included in this systematic review is
limited, the overall synthesis of findings suggests that COVID-19 related
lifestyle changes, such as increased screen time, may negatively affect
sleep health. However, whether there is a direct relationship between
screen time and sleep needs further consideration; other unidentified
factors may play a role and warrant additional exploration. Nonethe-
less, the clinical implications demonstrate community leaders must con-
sider the potential long-term consequences that may arise due to the
pandemic and implement initiatives to identify and address sleep chal-
lenges, as sleep and well-being are intricately interconnected.

Declaration of Competing Interest

Authors declare that they have no conflict of interest.

Sleep Epidemiology 2 (2022) 100029

References

[1] Alj, A, Siddiqui, A.A., Arshad, M.S., Igbal, F., & Arif, T.B. (2021). Effects of COVID-
19 pandemic and lockdown on lifestyle and mental health of students: a retrospective
study from Karachi, Pakistan. Ann Médico-Psychologiques. Advance online publica-
tion. doi:10.1016/j.amp.2021.02.004

[2] Ara T, Rahman M, Hossain A, Ahmed A. Identifying the associated risk factors of

sleep disturbance during the COVID-19 lockdown in Bangladesh: a web-based sur-

vey. Front Psychiatry 2020;11 Article 580268. doi:10.3389/fpsyt.2020.580268.

Awais MA, Chaudhery MM, Khan MS, Butt AUA, Malik AR, Khan MN, Khalid A,

Mahmood M, Afzal MT, Waseem MH. Factors contributing to distress among school

and college-going adolescents during COVID-19 lockdown: a cross-sectional study

conducted in Sibi Balochistan, Pakistan. J Educ Health Promot 2021;10 Article 317.

doi:10.4103/jehp.jehp_1313_20.

Bado P, Schafer J, Simioni AR, Bressan RA, Gadelha A, Pan PM, Miguel EC,

Rohde LA, Salum GA. Screen time and psychopathology: investigating direc-

tionality using cross-lagged panel models. Eur Child Adolesc Psychiatry 2020.

doi:10.1007/s00787-020-01675-5.

Barrea L, Pugliese G, Framondi L, Di Matteo R, Laudisio D, Savastano S, Co-

lao A, Muscogiuri G. Does sars-cov-2 threaten our dreams? Effect of quaran-

tine on sleep quality and body mass index. J Transl Med 2020;18 Article 318.

doi:10.1186/512967-020-02465-y.

Bellagamba F, Presaghi F, Di Marco M, D’Abundo E, Blanchfield O, Barr R. How

infant and toddlers’ media use is related to sleeping habits in everyday life in Italy.

Front Psychol 2021;12 Article 589664. doi:10.3389/fpsyg.2021.589664.

Bruni O, Giallonardo M, Sacco R, Ferri R, Melegari MG. The impact of lock-

down on sleep patterns of children and adolescents with ADHD. J Clin Sleep Med

2021;17(9):1759-65. doi:10.5664/jcsm.9296.

Cellini N, Canale N, Mioni G, Costa S. Changes in sleep pattern, sense of time and

digital media use during COVID-19 lockdown in Italy. J Sleep Res 2020;29(4) Article

€13074. doi:10.1111/jsr.13074.

Chindamo S, Buja A, DeBattisti E, Terraneo A, Marini E, Gomez Perez LJ, Marconi L,

Baldo V, Chiamenti G, Doria M, Ceschin F, Malorgio E, Tommasi M, Sperotto M,

Buzzetti R, Gallimberti L. Sleep and new media usage in toddlers. Eur. J. Pediatr.

2019;178(4):483-90. doi:10.1007/s00431-019-03318-7.

[10] Christensen MA, Bettencourt L, Kaye L, Moturu ST, Nguyen KT, Olgin JE,
Pletcher MJ, Marcus GM. Direct measurements of smartphone screen-time: rela-
tionships with demographics and sleep. PLoS One 2016;11(11) Article e0165331.
doi:10.1371/journal.pone.0165331.

[11] da Silva, Werneck AO, Malta DC, de Souza PRB, Azevedo LO, de Azevedo Barros MB,
Szwarcwald CL. Changes in the prevalence of physical inactivity and sedentary be-
havior during COVID-19 pandemic: a survey with 39,693 Brazilian adults. Cad Satide
Publica 2021;37(3) Article €00221920. doi:10.1590/0102-311X00221920.

[12] Dai W, Zhou J, Li G, Zhang B, Ma N. Maintaining normal sleep patterns, lifestyles and
emotion during the COVID-19 pandemic: the stabilizing effect of daytime napping.
J Sleep Res 2021;30(4) Article €13259. doi:10.1111/jsr.13259.

[13] Dunford D, Dale B, Stylianou N, Lowther E, Ahmed M, de la Torre Are-
nas 1. Coronavirus: the world in lockdown in maps and charts April 7. BBC; 2020
https://www.bbc.com/news/world-52103747.

[14] Facer-Childs ER, Hoffman D, Tran JN, Drummond SPA, Rajaratham SMW. Sleep
and mental health in athletes during COVID-19 lockdown. Sleep 2021;44(5) Article
zsaa261. doi:10.1093/sleep/zsaa261.

[15] Fan CW, Drumheller K. Using occupational therapy process address-
ing sleep-related problems in neurorehabilitation: a cross-sectional mod-
elling study. Asian J Social Health Behav 2021;4(4):149-55. http://www.
healthandbehavior.com/text.asp?2021/4/4/149/326959.

[16] Grimaldi-Puyana M, Fernandez-Batanero JM, Fennell C, Safudo B. Associations
of objectively-assessed smartphone use with physical activity, sedentary behavior,
mood, and sleep quality in young adults: a cross-sectional study. Int J Environ Res
Public Health 2020;17(10) Article 3499. doi:10.3390/ijerph17103499.

[17] Killgore W, Cloonan SA, Taylor EC, Fernandez F, Grandner MA, Dailey NS. Suici-
dal ideation during the COVID-19 pandemic: the role of insomnia. Psychiatry Res
2020:290 Article 113134. doi:10.1016/j.psychres.2020.113134.

[18] Kim S, Lee S, Han H, Jung J, Yang S, Shin Y. Parental mental health and children’s
behaviors and media usage during COVID-19-related school closures. J. Korean Med.
Sci. 2021;36(25) Article e184. doi:10.3346/jkms.2021.36.e184.

[19] Kolovos S, Jimenez-Moreno AC, Pinedo-Villanueva R, Cassidy S, Zavala GA. Asso-
ciation of sleep, screen time and physical activity with overweight and obesity in
Mexico. Eat Weight Disord 2021;26(1):169-79. doi:10.1007/540519-019-00841-2.

[20] Kumar N, Gupta R, Kumar H, Mehta S, Rajan R, Kumar D, Kandadai RM, De-
sai S, Wadia P, Basu P, Mondal B, Juneja S, Rawat A, Meka SS, Mishal B,
Prashanth LK, Srivastava AK, Goyal V. Impact of home confinement during COVID-
19 pandemic on sleep parameters in Parkinson’s disease. Sleep Med. 2021;77:15-22.
doi:10.1016/j.sleep.2020.11.021.

[21] Lakerveld J, Mackenbach JD, Horvath E, Rutters F, Compernolle S, Bardos H, De
Bourdeaudhuij I, Charreire H, Rutter H, Oppert J-M, McKee M, Brug J. The rela-
tion between sleep duration and sedentary behaviours in European adults. Obes Rey
2016;17(S1):62-7. doi:10.1111/0br.12381.

[22] Lim MTC, Ramamurthy MB, Aishworiya R, Rajgor DD, Tran AP, Hiriyur P, Ku-
naseelan S, Jabri M, Goh DYT. School closure during the coronavirus disease 2019
(COVID-19) pandemic—Impact on children’s sleep. Sleep Med 2021;78:108-14.
doi:10.1016/j.sleep.2020.12.025.

[23] Lin C, Brostrom A, Griffiths MD, Pakpour AH. Investigating mediated effects of fear
of COVID-19 and COVID-19 misunderstanding in the association between problem-
atic social media use, psychological distress, and insomnia. Internet Interv 2020;21
Article 100345. doi:10.1016/j.invent.2020.100345.

[3

=

[4

=

[5

=

[6

—

[7

—

[8

—

[9

—_


https://doi.org/10.1016/j.amp.2021.02.004
https://doi.org/10.3389/fpsyt.2020.580268
https://doi.org/10.4103/jehp.jehp_1313_20
https://doi.org/10.1007/s00787-020-01675-5
https://doi.org/10.1186/s12967-020-02465-y
https://doi.org/10.3389/fpsyg.2021.589664
https://doi.org/10.5664/jcsm.9296
https://doi.org/10.1111/jsr.13074
https://doi.org/10.1007/s00431-019-03318-7
https://doi.org/10.1371/journal.pone.0165331
https://doi.org/10.1590/0102-311X00221920
https://doi.org/10.1111/jsr.13259
https://www.bbc.com/news/world-52103747
https://doi.org/10.1093/sleep/zsaa261
http://www.healthandbehavior.com/text.asp?2021/4/4/149/326959
https://doi.org/10.3390/ijerph17103499
https://doi.org/10.1016/j.psychres.2020.113134
https://doi.org/10.3346/jkms.2021.36.e184
https://doi.org/10.1007/s40519-019-00841-2
https://doi.org/10.1016/j.sleep.2020.11.021
https://doi.org/10.1111/obr.12381
https://doi.org/10.1016/j.sleep.2020.12.025
https://doi.org/10.1016/j.invent.2020.100345

K. Drumbheller and C.-W. Fan

[24]

[25]

[26]

[27]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[371

[38]

[39]

[40]

[41]

Liu Y, Jiang T, Shi T, Liu Y, Liu X, Xu G, Li F, Wang Y, Wu X. The effectiveness
of diaphragmatic breathing relaxation training for improving sleep quality among
nursing staff during the COVID-19 outbreak: a before and after study. Sleep Med
2021;78:8-14. doi:10.1016/j.sleep.2020.12.003.

Liu Z, Tang H, Jin Q, Wang G, Yang Z, Chen H, Yan H, Rao W, Owens J. Sleep of
preschoolers during the coronavirus disease 2019 (COVID-19) outbreak. J Sleep Res
2021;30(1) Article e13142. doi:10.1111/jsr.13142.

Majumdar P, Biswas A, Sahu S. COVID-19 pandemic and lockdown: cause
of sleep disruption, depression, somatic pain, and increased screen exposure
of office workers and students of India. Chronobiol Int 2020;37(8):1191-200.
doi:10.1080/07420528.2020.1786107.

McCarthy H, Potts HWW, Fisher A. Physical activity behavior before, during, and
after COVID-19 restrictions: longitudinal smartphone-tracking study of adults in the
United Kingdom. J Med Internet Res 2021;23(2) Article e23701. doi:10.2196,/23701.
Morrissey B, Allender S, Strugnell C. Dietary and activity factors influence poor
sleep and the sleep-obesity nexus among children. Int J Environ Res Public Health
2019;16(10) Article 1778. doi:10.3390/ijerph16101778.

Parent J, Sanders W, Forehand R. Youth screen time and behavioral health problems:
the role of sleep duration and disturbances. J Dev Behav Pediatr 2016;37(4):277-84.
doi:10.1097/DBP.0000000000000272.

Partinen M, Holzinger B, Morin CM, Espie C, Chung F, Penzel T, et al. Sleep
and daytime problems during the COVID-19 pandemic and effects of coro-
navirus infection, confinement and financial suffering: a multinational survey
using a harmonised questionnaire. BMJ Open 2021;11(12) Article e050672.
doi:10.1136/bmjopen-2021-050672.

Pfefferbaum B, North CS. Mental health and the COIVD-19 pandemic. N Engl J Med
2020;383(6):510-12. doi:10.1056/NEJMp2008017.

Robillard R, Dion K, Pennestri M, Solomonova E, Lee E, Saad M, Murkar A, God-
bout R, Edwards JD, Quilty L, Daros AR, Bhatla R, Kendzerska T. Profiles of sleep
changes during the COVID-19 pandemic: demographic, behavioural and psycholog-
ical factors. J Sleep Res 2021;30(1) Article e13231. doi:10.1111/jsr.13231.

Rome O, Sinai L, Sevitt R, Meroody A, Nadolne M, Shilco P, Jacobs GP, Shteren-
shis M, Sosnow A, Foonberg M, Faridnia E, Emrani A, Hiekali L, Shohed C, Gol-
shan T, Roitblat Y, Burger J, Vaiman M, Nehuliaieva L, Buchris N. Owls and
larks do not exist: COVID-19 quarantine sleep habits. Sleep Med 2021;77:177-83.
doi:10.1016/j.sleep.2020.09.003.

Rosen ML, Rodman AM, Kasparek SW, Mayes M, Freeman MM, Lengua LJ, Melt-
zoff AN, McLaughlin KA. Promoting youth mental health during the COVID-
19 pandemic: a longitudinal study. PLoS One 2021;16(8) Article e0255294..
doi:10.1371/journal.pone.0255294.

Salfi F, Amicucci G, Corigliano D, D’Atri A, Viselli L, Tempesta D, Fer-
rara M. Changes of evening exposure to electronic devices during the COVID-
19 lockdown affect the time course of sleep disturbances. Sleep 2021;44(9):1-9.
doi:10.1093/sleep/zsab080.

Segev A, Mimouni-Bloch A, Ross S, Silman Z, Maoz H, Bloch Y. Evaluating computer
screen time and its possible link to psychopathology in the context of age: a cross-
sectional study of parents and children. PLoS One 2015;10(11) Article e0140542..
doi:10.1371/journal.pone.0140542.

Sooriyaarachchi P, Francis TV, King N, Jayawardena R. Increased physical inactiv-
ity and weight gain during the COVID-19 pandemic in Sri Lanka: an online cross-
sectional survey. Diabetes Metab Syndr Clin Res Rev 2021;15(4) Article 102185.
doi:10.1016/j.dsx.2021.06.022.

Souza TCM, Oliveira LA, Daniel MM, Ferreira LG, Della Lucia CM, Li-
boredo JC, Anasticio LR. Lifestyle and eating habits before and during COVID-
19 quarantine in Brazil. Public Health Nutr 2021 Advance online publication.
doi:10.1017/5136898002100255X.

Tymofiyeva O, Yuan JP, Kidambi R, Huang C, Henje E, Rubinstein ML, Jariwala N,
Max JE, Yang TT, Xu D. Neural correlates of smartphone dependence in adolescents.
Front Hum Neurosci 2020;14 Article 564629. doi:10.3389/fnhum.2020.564629.
Ullah I, Islam S, Ali S, Jamil H, Tahir MJ, Arsh A, Shah J, Islam SMS. Insuffi-
cient physical activity and sedentary behaviors among medical students during the
COVID-19 lockdown: findings from a cross-sectional study in Pakistan. Int J Environ
Res Public Health 2021;18(19) Article 10257. doi:10.3390/ijerph181910257.

[42]

[43]

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

[571

[58]

Sleep Epidemiology 2 (2022) 100029

Vallance JK, Buman MP, Stevinson C, Lynch BM. Associations of overall sedentary
time and screen time with sleep outcomes. Am J Health Behav 2015;39(1):62-7.
doi:10.5993/AJHB.39.1.7.

Vizcaino M, Buman M, DesRoches T, Wharton C. From TVs to tablets: the relation be-
tween device-specific screen time and health-related behaviors and characteristics.
BMC Public Health 2020;20(1) Article 1295. doi:10.1186/s12889-020-09410-0.
Werneck AO, Silva DR, Malta DC, Lima MG, Souza-Junior PRB, Azevedo LO,
Barros MBA, Szwarcwald CL. The mediation role of sleep quality in the
association between the incidence of unhealthy movement behaviors dur-
ing the COVID-19 quarantine and mental health. Sleep Med. 2020;76:10-15.
doi:10.1016/j.sleep.2020.09.021.

World Health Organization (2020). Listings of WHO’s response to COVID-19.
https://www.who.int/news/item/29-06-2020-covidtimeline

Wu X, Tao S, Zhang Y, Zhang S, Tao F. Low physical activity and high screen time
can increase the risks of mental health problems and poor sleep quality among Chi-
nese college students. PLoS One 2015;10(3) Article e0119607. doi:10.1371/jour-
nal.pone.0119607.

Xu Z, Zhang D, Xu D, Li X, Xie YJ, Sun W, Lee EK, Yip BH, Xiao S, Wong SY. Loneli-
ness, depression, anxiety, and post-traumatic stress disorder among Chinese adults
during COVID-19: a cross-sectional online survey. PLoS One 2021;16(10):e0259012.
doi:10.1371/journal.pone.0259012.

Yang S, Guo B, Ao L, Yang C, Zhang L, Zhou J, Jia P. Obesity and activity patterns
before and during COVID-19 lockdown among youths in China. Clin Obes 2020;10(6)
Article €12416. doi:10.1111/cob.12416.

Yu B, Gu Y, Bao X, Meng G, Wu H, Zhang Q, Liu L, Sun S, Wang X, Zhou M, Jia Q,
Song K, Niu K. Distinct associations of computer/mobile devices use and TV watch-
ing with depressive symptoms in adults: a large population study in China. Depress
Anxiety 2019;36(9):879-86. doi:10.1002/da.22932.

Yu Y, Yang X, Wang S, Wang H, Chang R, Tsamlag L, Zhang S, Xu C,
Yu X, Cai Y, Lau JTF. Serial multiple mediation of the association between
internet gaming disorder and suicidal ideation by insomnia and depression in
adolescents in Shanghai, China. BMC Psychiatry 2020;20(1) Article 460. doi:
10.1186/512888-020-02870-z.

Zajacova A, Jehn A, Stackhouse M, Denice P, Ramos H. Changes in health behaviours
during early COVID-19 and socio-demographic disparities: a cross-sectional analysis.
Can J Public Health 2020;111(6):953-62. doi:10.17269/541997-020-00434-y.
Zhang X, Dimitriou D, Halstead EJ. Sleep, anxiety, and academic performance: a
study of adolescents from public high schools in China. Front Psychol 2021;12 Article
678839. doi:10.3389/fpsyg.2021.678839.

Zhang Y, Wu X, Tao S, Li S, Ma L, Yu Y, Sun G, Li T, Tao F. Associations between
screen time, physical activity, and depressive symptoms during the 2019 coronavirus
disease (COVID-19) outbreak among Chinese college students. Environ Health Prev
Med 2021;26(1) Article 107. doi:10.1186/512199-021-01025-0.

Zhu Q,LiM, JiY, ShiY, Zhou J, Li Q, Qin R, Zhuang X. Stay-at-home" lifestyle effect
on weight gain during the COVID-19 outbreak confinement in China. Int J Environ
Res Public Health 2021;18(4) Article 1813. doi:10.3390/ijerph18041813.

Zinner C, Matzka M, Leppich R, Kounev S, Holmberg H, Sperlich B. The impact of
the German strategy for containment of coronavirus SARS-CoV-2 on training char-
acteristics, physical activity and sleep of highly trained kayakers and canoeists: a
retrospective observational study. Front Sports Act Living 2020;2 Article 579830.
doi:10.3389/fspor.2020.579830.

Znazen H, Slimani M, Bragazzi NL, Tod D. The relationship between cognitive func-
tion, lifestyle behaviours and perception of stress during the COVID-19 induced con-
finement: insights from correlational and mediation analyses. Int J Environ Res Public
Health 2021;18(6) Article 3194. doi:10.3390/ijerph18063194.

Alimoradi Z, Brostrom A, Tsang H, Griffiths M, Haghayegh S, Ohayon M, et al.
Sleep problems during COVID-19 pandemic and its’ association to psychological
distress: a systematic review and meta-analysis. eClinicalMedicine 2021:100916.
doi:10.1016/j.eclinm.2021.100916.

Pandya A, Lodha P. Social connectedness, excessive screen time during COVID-
19 and mental health: a review of current evidence. Frontiers in Human Dynamics
2021;3:684137. doi:10.3389/fhumd.2021.684137.


https://doi.org/10.1016/j.sleep.2020.12.003
https://doi.org/10.1111/jsr.13142
https://doi.org/10.1080/07420528.2020.1786107
https://doi.org/10.2196/23701
https://doi.org/10.3390/ijerph16101778
https://doi.org/10.1097/DBP.0000000000000272
https://doi.org/10.1136/bmjopen-2021-050672
https://doi.org/10.1056/NEJMp2008017
https://doi.org/10.1111/jsr.13231
https://doi.org/10.1016/j.sleep.2020.09.003
https://doi.org/10.1371/journal.pone.0255294
https://doi.org/10.1093/sleep/zsab080
https://doi.org/10.1371/journal.pone.0140542
https://doi.org/10.1016/j.dsx.2021.06.022
https://doi.org/10.1017/S136898002100255X
https://doi.org/10.3389/fnhum.2020.564629
https://doi.org/10.3390/ijerph181910257
https://doi.org/10.5993/AJHB.39.1.7
https://doi.org/10.1186/s12889-020-09410-0
https://doi.org/10.1016/j.sleep.2020.09.021
https://www.who.int/news/item/29-06-2020-covidtimeline
https://doi.org/10.1371/journal.pone.0119607
https://doi.org/10.1371/journal.pone.0259012
https://doi.org/10.1111/cob.12416
https://doi.org/10.1002/da.22932
https://doi.org/\penalty -\@M 10.1186/s12888-020-02870-z
https://doi.org/10.17269/s41997-020-00434-y
https://doi.org/10.3389/fpsyg.2021.678839
https://doi.org/10.1186/s12199-021-01025-0
https://doi.org/10.3390/ijerph18041813
https://doi.org/10.3389/fspor.2020.579830
https://doi.org/10.3390/ijerph18063194
https://doi.org/10.1016/j.eclinm.2021.100916
https://doi.org/10.3389/fhumd.2021.684137

	Unprecedented times and uncertain connections: A systematic review examining sleep problems and screentime during the COVID-19 pandemic
	1 Introduction
	2 Materials and methods
	2.1 Inclusion criteria
	2.2 Exclusion criteria
	2.3 Data extraction and analysis

	3 Results
	3.1 Study selection
	3.2 Screen time and sleep onset latency
	3.3 Screen time and delayed bedtime
	3.4 Screen time and sleep duration
	3.5 Screen time and wake time
	3.6 The impact of screen time on sleep quality and sleep disturbance
	3.7 The impact of screen-based technology on insomnia

	4 Discussion
	4.1 Comparison of pre-COVID-19 and during COVID-19 findings
	4.2 Is it screen time’s fault, or is it something else?
	4.2 Clinical implications
	4.3 Limitations

	5 Conclusion
	Declaration of Competing Interest
	References


