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Suicide is the second-leading cause of death in all age groups from ages 10-34.1 Identifying
risk factors for suicide in these age groups—especially those that may be amenable to
intervention—may represent an opportunity to reduce the societal impact of suicides. Sleep
disruption (variously defined, including just being awake at night?) has emerged as a key
risk factor for suicide, associated with a 2- to 3-fold increase in risk.3 Clarifying this
relationship and identifying potential points of intervention may serve to reduce this risk.

The study by Carbone and Casement? presents compelling data that sleep disorders in
children, adolescents, and young adults are associated with increased risk of suicidal
ideation and attempts, based on data extracted from the Health Care Cost Utilization
Project’s Nationwide Emergency Department Sample (N = 65,230,478). They found that
youths with a sleep disorder were three times as likely to have an emergency department
encounter related to suicide ideation. In addition, they found that when psychiatric disorders
were comorbid with sleep disorders, the probability of suicide ideation was nearly 50%
higher than those with the psychiatric condition alone.

These findings highlight the important role of sleep disorders in children, adolescents, and
emerging adults. It is possible that addressing sleep disorders in this population could
profoundly impact health and well-being. Regarding the work in the study by Carbone

and Casement,* addressing these conditions may represent an intervention opportunity for
reductions in suicide risk. Despite the significant impact of sleep disorders in the Carbone
and Casement study,? less than 1% of youths admitted to emergency rooms had a history of
a diagnosed sleep disorder. This is much lower than available population estimates.

Ohayon and Guilleminault reviewed epidemiological surveys of sleep disorders over a 20-
year period and found there was not even one survey that had adolescent sleep problems as a
focus.® Despite consistent calls for additional epidemiological research to better understand
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the prevalence rate of sleep disorders in adolescents, there remains a relatively small body
of literature. The American Academy of Pediatrics estimates that sleep problems affect
40% of adolescents.® Overall, studies with adolescents report a high occurrence of irregular
sleep—wake patterns, insomnia, sleepiness, and difficulty staying asleep.”:8 Recent research
has highlighted that many adolescents do not have adequate total sleep time, and nearly
one-fourth reports sleeping 6 hours or less per night.® Further, there are disparities in sleep
duration across grade levels, with high school seniors (12th graders) having the lowest
proportion of adequate sleepers and freshman (9th graders) having the highest.1°

Biological changes that occur in teens (endogenous circadian processes and sleep
homeostatic factors), in tandem with social and environmental factors (eg, evening
technology use, early school start times, sports/extracurricular activities, etc), drives later
bedtimes and short sleep.11 An ever-growing body of literature on insufficient sleep has
shown it to adversely impact a myriad of key adolescent outcomes, including academic
performance, school attendance, cognitive processing, sustained attention and alertness,
learning, memory, risk-taking behavior, and mental/physical health.12 In a study with almost
30,000 high school students, the authors found that for each hour of lost sleep, there was

a 38% relative increase in feeling sad or hopeless, and a 58% increase in teen suicide
attempts.13 School start times are a major limiting factor on wake times during the school
week, and early school start time is recognized by the American Academy of Pediatrics as
a modifiable factor that is a key contributor to adolescents’ insufficient sleep and circadian
sleep disruption.” In a study of a representative sample of 46,537 high school students at
166 different high schools across the state of Colorado, the authors found that schools with
late start times (=8:30 AM) saw 32.2% of students sleeping 8 hours per night or more,
relative to 23.2% in schools with very early start times (< 8:00 AM). It will be important
for implementation science research to better define and communicate best time change
management practices.14

Although community prevalence rates suggest that there is an epidemic of sleepy teens
facing significant consequences for untreated sleep disorders, those numbers do not match
the number of adolescents who are actively receiving treatment in clinical settings. Sleep
problems (including those that do not rise to the level of a clinical disorder) have

become ubiquitous and often do not come to the attention of healthcare providers. In a
survey of approximately 150,000 children seen by primary care physicians, only 3.7%
had a sleep disorder diagnosis compared with a much higher prevalence rate estimated in
epidemiological studies.1® Additional research has shown that in many cases, parents do
not raise concerns about sleep with their child’s physician.16 In comparison to the spectrum
of sleep care that is available for adults, nationwide there are few pediatric sleep clinics
which furthers compounds the rates of identification and treatment of sleep disorders in
adolescents.

The field of clinical sleep medicine has a responsibility to investigate the discrepancy
between the prevalence rates of sleep disorders in adolescents and the rates of identification,
referral, treatment, and adherence to treatment. It is critical to identify the barriers that
impact the likelihood of referrals from primary care and other specialty medical disciplines,
and the rate of referrals from schools and other settings that successfully result in the
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adolescent presenting for care at a pediatric sleep clinic. It is also essential that the

clinical sleep field begins to look toward other sources of referral. School administrators,
teachers, and staff are very aware of the learning, behavior, and mental health problems

of their students. Schools have potential to become a key place where most of this
population has the best chance of being identified as having a potential sleep disorder.
Perhaps improving awareness and education around sleep disorders in schools, leveraging
school-based stakeholders (eg, teachers, counselors), and developing school-to-clinic referral
pathways can begin to reduce the burden of sleep disorders on adolescents which Carbone
and Casement? show includes suicide—the second leading cause of death in this age group.

Funding
Suzanne B. Gorovoy is supported by a diversity supplement on FAIN# R0O1DA051321. Michael A. Grandner is
supported by FAIN# RO1DA051321.

References

1. Heron M Deaths: leading causes for 2019. Natl Vital Stat Rep. 2021;70(9):1-114.

2. Tubbs AS, Fernandez FX, Grandner MA, Perlis ML, Klerman EB. The mind after midnight:
nocturnal wakefulness, behavioral dysregulation, and psychopathology. Front Netw Physiol.
2022;1:830338. [PubMed: 35538929]

3. Liu RT, Steele SJ, Hamilton JL, et al. Sleep and suicide: a systematic review and meta-analysis of
longitudinal studies. Clin Psychol Rev. 2020;81:101895. [PubMed: 32801085]

4. Carbone JT, Casement MD. Sleep disorders and relative risk of suicidal ideation and
suicide attempts in youth presenting to emergency departments. Sleep Health. 2023. 10.1016/
j.sleh.2023.05.014 S2352-7218(23)00115-8. Advance online publication.

5. Ohayon MM, Roberts RE, Zulley J, Smirne S, Priest RG. Prevalence and patterns of problematic
sleep among older adolescents. J Am Acad Child Adolesc Psychiatry. 2000;39(12):1549-1556.
[PubMed: 11128333]

6. Paruthi S, Brooks LJ, D’Ambrosio C, et al. Consensus statement of the American Academy of Sleep
Medicine on the recommended amount of sleep for healthy children: methodology and discussion. J
Clin Sleep Med. 2016;12(11):1549-1561. [PubMed: 27707447]

7. de Zambotti M, Goldstone A, Colrain IM, Baker FC. Insomnia disorder in adolescence: diagnosis,
impact, and treatment. Sleep Med Rev. 2018;39:12-24. [PubMed: 28974427]

8. Tonon AC, Constantino DB, Amando GR, et al. Sleep disturbances, circadian activity, and nocturnal
light exposure characterize high risk for and current depression in adolescence. Sleep. 2022;45:7.

9. Goldstone A, Javitz HS, Claudatos SA, et al. Sleep disturbance predicts depression symptoms in
early adolescence: initial findings from the adolescent brain cognitive development study. J Adolesc
Health. 2020;66(5):567-574. [PubMed: 32046896]

10. Neuroth LM, Ma M, Brooks-Russell A, Zhu M. The relationship of school start times, sleep
duration and mental health among a representative sample of high school students in Colorado,
2019. Int J Environ Res Public Health. 2021;18(11):5708. 10.3390/ijerph18115708 [PubMed:
34073415]

11. Owens J, Adolescent Sleep Working Group; Committee on Adolescence. Insufficient
sleep in adolescents and young adults: an update on causes and consequences. Pediatrics.
2014;134(3):921-€932. [PubMed: 25157012]

12. Shochat T, Cohen-Zion M, Tzischinsky O. Functional consequences of inadequate sleep in
adolescents: a systematic review. Sleep Med Rev. 2014;18(1):75-87. [PubMed: 23806891]

13. Winsler A, Deutsch A, Vorona RD, Payne PA, Szklo-Coxe M. Sleepless in Fairfax: the difference
one more hour of sleep can make for teen hopelessness, suicidal ideation, and substance use. J
Youth Adolesc. 2015;44(2):362-378. [PubMed: 25178930]

Sleep Health. Author manuscript; available in PMC 2024 December 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnue Joyiny

1duosnue Joyiny

Gorovoy et al. Page 4

14. Ziporyn TD, Owens JA, Wahlstrom KL, et al. Adolescent sleep health and school start times:
setting the research agenda for California and beyond. A research summit summary. Sleep Health.
2022;8(1):11-22. [PubMed: 34991996]

15. Meltzer LJ, Johnson C, Crosette J, Ramos M, Mindell JA. Prevalence of diagnosed sleep disorders
in pediatric primary care practices. Pediatrics. 2010;125(6):e1410-e1418. [PubMed: 20457689]

16. Blunden S, Lushington K, Lorenzen B, et al. Are sleep problems under-recognised in general
practice? Arch Dis Child. 2004;89(8):708-712. [PubMed: 15269066]

Sleep Health. Author manuscript; available in PMC 2024 December 01.



	References

