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Screen time and sleep in children

Kyle Gomes Ran D. Goldman mp FRCPC

Abstract

Question | continue to hear concerns from parents in my practice about the frequent use of light-emitting devices by their
children. I have also found that many children suffer from sleep disturbances. What are the effects of screen time on sleep, and
what are some best practices for sleep hygiene and screen use among children?

Answer Screen time is higher now than before the onset of the COVID-19 pandemic, and knowledge about the effects of screen
time is evolving. Spending time in front of a screen may replace sleep time or sleep-promoting activities such as exercise, and
the engaging content and social interactions on screens interfere with falling asleep. Evidence exists on the disruption of the
circadian rhythm by light emitted by screens. Advice to families should include sleep hygiene activities as well as elimination of

screen use at least 1 hour before sleep.

Le temps d’écran et le sommeil chez les enfants

Résumé

Question A ma clinique, les parents se plaignent constamment que leurs enfants passent beaucoup de temps a utiliser des

dispositifs luminescents. J'ai aussi constaté que de nombreux enfants souffrent de troubles du sommeil. Quels sont les effets du

temps passé a l'écran sur le sommeil, et quelles sont certaines des pratiques a recommander concernant I'hygiéne du sommeil

et l'utilisation des écrans chez les enfants?

Réponse Le temps passé devant les écrans a augmenté considérablement par rapport a la période précédant la pandémie de la

COVID-19, et les connaissances entourant les répercussions du temps d’écran changent. Le temps passé devant un écran peut écourter

la durée du sommeil ou remplacer des activités propices au sommeil comme l'exercice. La stimulation engendrée par le contenu et

les interactions sociales sur les écrans peut nuire a 'endormissement. Des données probantes existent sur la perturbation du rythme

circadien causée par la lumiére émise par les écrans. Les conseils a donner aux familles devraient étre de pratiquer des activités

associées a une bonne hygiéne du sommeil et d’arréter l'utilisation des écrans au moins 1 heure avant le coucher.

ousehold access to the Internet in Canada

increased in all provinces between 2010 and

2022.'2 In 2017 and 2018, more than one-third
(38%) of girls and 30% of boys aged 11 to 15 years
old reported using social media “almost all the time
throughout the day.”* During the height of the COVID-19
pandemic, children’s exposure to screen time rose sub-
stantially.* Even though pandemic restrictions have
waned, some evidence suggests that screen time is still
higher than in the pre-pandemic era® and that screen
use is potentially affecting sleep in children.

Effect of screen time on sleep

Several studies published since 2009 have evaluated
the effects of screen time on sleep quality and duration,
which can affect learning and memory, behaviour, brain
development, and other factors.® When sleep duration
was assessed through parental records of bedtimes and
wake-up times among 736 children aged 3 to 6 years in
Finland, each 1-hour increase in screen time was asso-
ciated with a reduced sleep duration of approximately
10 minutes (P<.001).° Among 2903 children aged 2 to 6
years in Hong Kong, each additional hour of electronic
device use was associated with mean decreases in sleep
duration of 11 minutes for boys and 6 minutes for girls.!°

In a cross-sectional study of children aged 3 to 6 years
(N=2278) in China, each 1-hour increase in television
viewing a day was associated with a 12% increased risk
of sleep disorder based on parental reports using the
Children’s Sleep Habits Questionnaire.!" A study con-
ducted in the United States found that the use of any
device at bedtime by older children (8 to 17 years of age)
was associated with decreased sleep quantity and quality,
as reported by parents.!?

Systematic reviews also support these findings;
1 review about children aged between 6 and 19 years who
used portable media devices at bedtime found that bed-
time device use was associated with children not getting
enough sleep, not getting good-quality sleep, and being
excessively sleepy during daytime (odds ratio [OR]=2.17,
95% CI 1.42 to 3.32, P<.001; OR=1.46, 95% CI 1.14 to 1.88,
P=.003; OR=2.72, 95% CI 1.32 to 5.61, P=.007, respec-
tively).!* The authors noted that merely having access to
devices (but not using them) at night was associated with
the same shortfalls of sleep quantity and quality and with a
greater likelihood of daytime sleepiness.'s In another sys-
tematic review of 67 studies on children and adolescents
between 5 and 17 years old, screen time was negatively
correlated with sleep outcomes such as timing, dura-
tion, quality, onset latency, sleepiness, and other effects.
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The authors found 90% of published studies reported sta-
tistically significant adverse associations between screen
use and at least 1 sleep outcome.' Notably, participants
were randomized into 2 distinct groups in only 3 stud-
ies.’>!7 However, poor sleep due to screen use is difficult
to determine since other factors can affect sleep habits
in youth, and confounding factors such as low levels of
physical activity may also contribute to disturbed sleep.'*

How screen time affects sleep
Several mechanisms may explain the effect of screen
time on sleep. Spending too much time in front of a
screen may replace sleep time or sleep-promoting activi-
ties such as exercise.'® Also, the engaging content and
social interactions on screens, especially for children, can
make it difficult to fall asleep.'® Lastly, the light emitted by
screens can disrupt the circadian rhythm by suppressing
melatonin, a hormone that helps with sleep regulation.'
Problematic gaming is an example of an activity that
might displace sleep or good sleep habits. Kristensen
et al reviewed 34 studies including more than 50,000
people (adolescents and adults).?® They reported prob-
lematic gaming as assessed by various methods, includ-
ing self-reported questionnaires (based on established
diagnostic tools such as Internet gaming disorder cri-
teria in the Diagnostic and Statistical Manual of Mental
Disorders, 5th edition, and the Game Addiction Scale for
Adolescents) 2?2 Problematic gaming was associated with
decreased sleep duration (approximately 20 minutes less,
where data were available), poor sleep quality, daytime
sleepiness, and sleep problems. The effect size of gen-
eral technology use on sleep was lower than problematic
gaming on sleep (OR=1.33 and OR=2.60, respectively),
possibly due to the interactive nature of video games.?°
Content consumed on screens can also influence sleep.
Social media use and the “fear of missing out” effect among
full-time students aged 18 to 27 years (N=1398) and full-
time working professionals (N=472) in India were found to
affect sleep; these effects were exacerbated by the impact of
anxiety and depression on compulsive social media use and
sleep hygiene.?* Anxiety, depression, social media use, fear
of missing out, social media sleep hygiene, and problematic
sleep due to social media were all assessed using partici-
pants’ responses to a survey, and links between each con-
struct were analyzed with structural equation modelling 2

Circadian rhythm

Light emitted by screens has a substantial impact on
sleep patterns. The circadian system responds to cues
such as light, eating, and activity, known as zeitge-
bers.?* One such zeitgeber is the light-dark cycle, and
the human circadian system is known to synchronize
with this cycle.?® Light exposure before bedtime can off-
set circadian timing and is seen to decrease melato-
nin.?¢ In a small study of young adults (N=12, mean age
25 years) in the United States, exposure to an electronic

reader emitting short-wavelength (452 nm) light reduced
melatonin secretion by 55% (standard error of the
mean [SEM]=20%), and participants took 10 minutes
longer to fall asleep on average compared with when
they read printed books before bedtime (P=.009). Rapid
eye movement sleep was also reduced, with means of
109 minutes (SEM=26 min) with electronic reader use and
121 minutes (SEM=25 min) with printed books (P=.03).?

Recommendations

To improve sleep-related health outcomes, screen view-
ing should be eliminated at least 1 hour before bedtime.
In a small study conducted in Japan, Higuchi et al found
melatonin levels dropped substantially (mean decrease
of 46%) in adults exposed to light up to 2 hours before
bedtime and an even greater drop in melatonin levels
(mean decrease of 88%) was seen in children (mean age
9.2 years) with light exposure before bedtime.!” In another
small study conducted in the United States, Hartstein et al
observed suppression of melatonin levels (ranging from
69% to as much as 99%) in 36 children (3.0 to 4.9 years
old) exposed to light 1 hour before bedtime.?

Healthy habits related to screen time should be adjunct
to other good sleep hygiene measures.3! In 1 review?
with 44 studies, bedtime routines, reading at bedtime,
low light and noise in the bedroom, avoidance of caffein-
ated drinks, and having a child sleep in their own bed (vs
parental co-sleep) all contributed to better sleep outcomes.

Conclusion

Screen time is associated with reduced sleep duration
and poor sleep quality. Problematic gaming and bedtime
device use exacerbate these issues. Moreover, content
consumed on screens, including that of social media, can
contribute to anxiety and depression, which can further
affect sleep. Limiting or eliminating screen time 1 hour
before bedtime and maintaining recommended sleep
hygiene routines are imperative for all children. %

Competing interests
None declared

Correspondence
Dr Ran D. Goldman; email rgoldman@cw.bc.ca

References

1. Statistics Canada. Households with access to the Internet at home by geography, inactive. Ottawa,
ON: Government of Canada; 2021. Available from: https://www150.statcan.gc.ca/t1/tbl1/en/
tv.action?pid=2210001101. Accessed 2023 Oct 30.

2. Statistics Canada. Access to the Internet at home by geography. Ottawa, ON: Government of Canada; 2023.
Available from: https://www150.statcan.gc.ca/t1/tbl1/en/tv.action?pid=2210013401. Accessed 2023 Oct 30.

3. Wong SL, King N, Gariépy G, Michaelson V, Canie O, King M, et al. Adolescent social media use and its
association with relationships and connections: Canadian health behaviour in school-aged children,
2017/2018. Ottawa, ON: Statistics Canada; 2022. Available from: https://www150.statcan.gc.ca/n1/
pub/82-003-x/2022012/article/00002-eng.htm. Accessed 2023 Oct 30.

4. Madigan S, Eirich R, Pador P, McArthur BA, Neville RD. Assessment of changes in child and adolescent
screen time during the COVID-19 pandemic: a systematic review and meta-analysis. JAMA Pediatr
2022;176(12):1188-98.

5. Hedderson MM, Bekelman TA, Li M, Knapp EA, Palmore M, Dong Y, et al. Trends in screen time use among
children during the COVID-19 pandemic, July 2019 through August 2021. JAMA Netw Open 2023;6(2):€2256157.

6. Dewald JF, Meijer AM, Oort FJ, Kerkhof GA, Bogels SM. The influence of sleep quality, sleep duration
and sleepiness on school performance in children and adolescents: a meta-analytic review. Sleep
Med Rev 2010;14(3):179-89. Epub 2010 Jan 21.

7. Quach J, Hiscock H, Canterford L, Wake M. Outcomes of child sleep problems over the school-
transition period: Australian population longitudinal study. Pediatrics 2009;123(5):1287-92.

8. Yang FN, Xie W, Wang Z. Effects of sleep duration on neurocognitive development in early
adolescents in the USA: a propensity score matched, longitudinal, observational study. Lancet Child
Adolesc Health 2022;6(10):705-12. Epub 2022 Jul 30.

Vol 70: JUNE | JUIN 2024 4 Canadian Family Physician | Le Médecin de famille canadien 389


https://www150.statcan.gc.ca/t1/tbl1/en/tv.action?pid=2210001101
https://www150.statcan.gc.ca/n1/pub/82-003-x/2022012/article/00002-eng.htm

mmmm Child Health Update

390 canadian Family Physician | Le Médecin de famille canadien » Vol 70: JUNE | JUIN 2024

9. Hiltunen P, Leppanen MH, Ray C, Maatta S, Vepsaldinen H,
Koivusilta L, et al. Relationship between screen time and
sleep among Finnish preschool children: results from the
DAGIS study. Sleep Med 2021;77:75-81. Epub 2020 Nov 11.

10. Lan QY, Chan KC, Yu KN, Chan NY, Wing YK, Li AM, et al.
Sleep duration in preschool children and impact of screen
time. Sleep Med 2020;76:48-54. Epub 2020 Oct 1.

11. Zhu R, Fang H, Chen M, Hu X, Cao Y, Yang F, et al. Screen time
and sleep disorder in preschool children: identifying the safe
threshold in a digital world. Public Health 2020;186:204-10.
Epub 2020 Aug 26.

12. Fuller C, Lehman E, Hicks S, Novick MB. Bedtime use of
technology and associated sleep problems in children.
Glob Pediatr Health 2017;4:2333794X17736972.

13. Carter B, Rees P, Hale L, Bhattacharjee D, Paradkar MS.
Association between portable screen-based media device
access or use and sleep outcomes: a systematic review and
meta-analysis. JAMA Pediatr 2016;170(12):1202-8.

14. Hale L, Guan S. Screen time and sleep among school-aged
children and adolescents: a systematic literature review.
Sleep Med Rev 2015;21:50-8. Epub 2014 Aug 12.

15. Weaver E, Gradisar M, Dohnt H, Lovato N, Douglas P. The effect
of presleep video-game playing on adolescent sleep. J Clin
Sleep Med 2010;6(2):184-9.

16. King DL, Gradisar M, Drummond A, Lovato N, Wessel J,
Micic G, et al. The impact of prolonged violent video-
gaming on adolescent sleep: an experimental study. J Sleep
Res 2013;22(2):137-43. Epub 2012 Nov 9.

17. Ivarsson M, Anderson M, Akerstedt T, Lindblad F. Playing a
violent television game affects heart rate variability. Acta
Paediatr 2009;98(1):166-72. Epub 2008 Oct 29. Erratum in:
Acta Paediatr 2011;100(9):1283.

18. Cain N, Gradisar M. Electronic media use and sleep in
school-aged children and adolescents: a review. Sleep Med
2010;11(8):735-42. Epub 2010 Jul 29.

19. Higuchi S, Nagafuchi Y, Lee SI, Harada T. Influence of light at
night on melatonin suppression in children. J Clin Endocrinol
Metab 2014;99(9):3298-303. Epub 2014 May 19.

20. Kristensen JH, Pallesen S, King DL, Hysing M, Erevik EK.
Problematic gaming and sleep: a systematic review and
meta-analysis. Front Psychiatry 2021;12:675237.

21. Diagnostic and statistical manual of mental disorders. 5th ed.
Washington, DC: American Psychiatric Association; 2013.

22. Lemmens JS, Valkenburg PM, Peter J. Development and
validation of a game addiction scale for adolescents.
Media Psychol 2009;12(1):77-95.

23. Tandon A, Kaur P, Dhir A, Mantyméki M. Sleepless due to
social media? Investigating problematic sleep due to social
media and social media sleep hygiene. Comput Hum Behav
2020;113:106487.

24. Campbell SS, Eastman Cl, Terman M, Lewy AJ, Boulos Z, Dijk D).

Light treatment for sleep disorders: consensus report.
I. Chronology of seminal studies in humans. J Biol Rhythms
1995;10(2):105-9.

25. Wright KP Jr, McHill AW, Birks BR, Griffin BR, Rusterholz T,
Chinoy ED. Entrainment of the human circadian clock to
the natural light-dark cycle. Curr Biol 2013;23(16):1554-8.
Epub 2013 Aug 1.

26. Lewy AJ, Wehr TA, Goodwin FK, Newsome DA, Markey SP.
Light suppresses melatonin secretion in humans. Science
1980;210(4475):1267-9.

27. Chang AM, Aeschbach D, Duffy JF, Czeisler CA. Evening
use of light-emitting eReaders negatively affects sleep,
circadian timing, and next-morning alertness. Proc Natl
Acad Sci U S A 2015;112(4):1232-7. Epub 2014 Dec 22.

28. Hartstein LE, Behn CD, Akacem LD, Stack N, Wright KP Jr,
LeBourgeois MK. High sensitivity of melatonin suppression
response to evening light in preschool-aged children.

J Pineal Res 2022;72(2):e12780. Epub 2022 Jan 8. Erratum in:
J Pineal Res 2023;75(3):12903.

29. Hale L, Kirschen GW, LeBourgeois MK, Gradisar M, Garrison MM,
Montgomery-Downs H, et al. Youth screen media habits and
sleep: sleep-friendly screen behavior recommendations for
clinicians, educators, and parents. Child Adolesc Psychiatr
Clin N Am 2018;27(2):229-45.

30. Hall WA, Nethery E. What does sleep hygiene have to offer
children’s sleep problems? Paediatr Respir Rev 2019;31:64-74.
Epub 2018 Nov 9.

31. Yan T, Goldman RD. Melatonin for children with autism
spectrum disorder. Can Fam Physician 2020;66:183-5.

Can Fam Physician 2024;70:388-90.
DOI: 10.46747 [cfp.7006388

Child Health Update is produced by the Pediatric Research
in Emergency Therapeutics (PRETx) program (http://www.
pretx.org) at the BC Children’s Hospital in Vancouver, BC.
Kyle Gomes is a member and Dr Goldman is Director of
the PRETx program. The mission of the PRETx program is to
promote child health through evidence-based research in
therapeutics in pediatric emergency medicine.

Do you have questions about the effects of drugs,
chemicals, radiation, or infections in children? We invite you
to submit them to the PRETx program by fax at 604 875-
2414; they will be addressed in future Child Health Updates.
Published Child Health Updates are available on the
Canadian Family Physician website (https://www.cfp.ca).
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