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a b s t r a c t

Objectives: Adolescent sleep is linked to indices of health and well-being, including academic performance, 
physical health, mood, and safety. However, biological, psychological, and social changes make it difficult for 
adolescents to obtain enough quality sleep. As a result, the percentage of adolescents who achieve optimal 
sleep has steadily diminished for decades. Reversing this trajectory requires a multipronged approach and 
involvement from numerous stakeholders, including adolescents themselves. To support this need, the 
National Sleep Foundation sponsored a multidisciplinary Adolescent Sleep Health Conference to identify 
recommendations to improve adolescent sleep health in the United States and beyond.
Methods: The 2022 Adolescent Sleep Health Conference convened 22 experts (educators, administrators, 
parents, advocates, researchers, clinicians, and an adolescent representative) to discuss evidence related to 
adolescent sleep health and its intersections with health, education, athletics, transportation, and the 
workforce. Final recommendations reflect those generated during the Conference and additional post hoc 
recommendations informed by extant literature.
Results: Factors influencing adolescent sleep are present at individual, social, and societal levels. Societal 
factors such as school start times, entering the workforce, driving, and clock changes are linked to ado
lescent sleep. Improving adolescent sleep health involves integrating developmental science, family, and 
educational contexts into sleep health recommendations, implementing healthy school start times and 
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adopting permanent standard time, increasing awareness of the impact on work and driving, and prior
itizing sleep health equity.
Conclusions: Policy changes and prioritization across settings can increase the opportunity and likelihood of 
healthy sleep. Adolescents must be included as contributors to improving sleep health.
© 2026 National Sleep Foundation. Published by ELSEVIER INC. on behalf of National Sleep Foundation. All 

rights are reserved, including those for text and data mining, AI training, and similar technologies.  

Background

Healthy adolescent sleep consists of sufficient sleep duration (8- 
10 hours of sleep each night for most teens),1 good sleep quality,2

consistent sleep schedules,3 satisfying sleep,4 and healthy sleep 
behaviors, including appropriate use of electronic devices.5 These 
indices are collectively referred to as sleep health, a pattern of sleep- 
wakefulness that focuses on promotion and prevention rather than 
disease.4,6,7 Suboptimal sleep health contributes to negative out
comes during adolescence, including poor physical health, low aca
demic achievement, depressed mood, and increased risk for motor 
vehicle crashes.8,9 Moreover, problems with sleep health, such as 
difficulties with sleep initiation and maintenance and insufficient 
duration during childhood and adolescence, predict sleep dis
turbances10 and other downstream negative outcomes for health11

and well-being12 into adulthood (see Shochat et al, Owens et al, and 
Short et al for comprehensive reviews of cross-sectional and pro
spective consequences of poor sleep health).13-15 Overwhelming 
data linking poor adolescent sleep to poor outcomes has made sleep 
health a growing public health concern and a key focus of many 
health initiatives targeting adolescents.16

Insufficient sleep, irregular and inconsistent sleep timing, and 
daytime sleepiness are components of sleep health that are espe
cially salient during adolescence and appear to be getting worse. For 
example, from 1991-2012, U.S. teens showed a steady decline in 
sleep duration.17 This decline has continued due to media use and 
screen time,18 with only 20% of adolescents polled in 2024 indicating 
that they get the recommended amount of sleep each night.19 Bed
times tend to get later at the onset of adolescence and continue to 
delay throughout adolescence, which restricts sleep opportunity.20

Delayed timing combined with early school start times further 
contributes to social jet lag, a chronic misalignment between one’s 
circadian rhythm and external obligations. For example, adolescents 
worldwide wake about 2 hours later on nonschool days.20 Circadian 
misalignment and insufficient sleep then contribute to chronic 
daytime sleepiness. Behavioral indicators of daytime sleepiness, 
such as falling asleep without intending to, have high pre
valence—20%-40% of adolescents worldwide.20 As with other age 
groups, sleep health is unequally distributed in adolescents. Ado
lescents in historically underserved communities are more likely to 
have poor sleep health17 and are at higher risk for associated ne
gative outcomes.21

In principle, improving sleep health during adolescence could 
modify the trajectories of their mental and physical health, well- 
being, and safety. However, interactions among individual, social, 
and societal contexts present unique challenges for this population 
and the need for guidance. To this end, the following is a report of 
the National Sleep Foundation (NSF)’s 2022 Adolescent Sleep Health 
Conference, a meeting that convened a multidisciplinary panel of 
experts to consider a multitude of contextual factors across levels of 
developmental and social influence (policy, educator, family, 
and adolescent behaviors) that can influence adolescent sleep 
health. The purpose of this report is to describe multilevel factors 
contributing to sleep health, and related sleep disorders where ap
plicable, during adolescence, provide recommendations and prac
tical action items to minimize challenges, and promote sleep health 
and sleep health equity in adolescents. For each level of influence on 
adolescent sleep health (individual, community, family, and social, 
and societal), we present contextual factors first, followed by cor
responding recommendations and action items. A complete sum
mary of all recommendations and action items is provided in Table 1.

Methods

To develop relevant recommendations from the Adolescent Sleep 
Health Conference, NSF followed a modified NIH State of the Science 
approach, including: (1) a review of the literature prepared by ex
perts and stakeholders; (2) presentations by these experts and sta
keholders; (3) questions and statements from invited conference 
attendees; (4) discussion and deliberation; and (5) follow-up lit
erature review and synthesis. Specifically, NSF convened 17 experts 
in sleep health and associated areas and 5 stakeholders (Appendix A) 
to partake in the Adolescent Sleep Health Conference. Each speaker 
presented on their area of expertise. Conference participants joined 
moderated breakout sessions on focused topics within two desig
nated discussion periods. All topics, presentations, and breakout 
discussions were recorded and then reviewed and summarized by 
the presenters or manuscript authors (ND and HEG). Manuscript 
authors (ND, HEG, and JD) then completed a targeted, in-depth re
view of the adolescent sleep literature based on the Conference to
pics and discussion and the authors (ND, HEG, and JD) developed 
comprehensive recommendations based on this review. All con
ference participants then had the opportunity to review and com
ment on the manuscript (including recommendations) and co- 

What was known 
− Healthy sleep is essential for adolescents, supporting physical health, academic achievement, positive mood, and safe driving.
− Many adolescents have insufficient and inconsistent sleep and daytime sleepiness. Delayed circadian rhythms in adolescents often 

conflict with school and social scheduling.
− Adolescents in underserved communities are disproportionately more likely to have poor sleep health.
− Improving adolescent sleep likely requires change across multiple levels of influence (individual, societal, and policy).

What this study adds 
− National Sleep Foundation identified current challenges and proposed solutions to improve adolescent sleep health.
− Novel intervention targets (e.g., permanent standard time) and opportunities to bolster established strategies (e.g., delayed school 

start times) are examined within a socioecological context.
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Table 1 
Summary of recommendations and action items by level of influence 

Level Recommendation Action items

Individual
Create daily schedules that intentionally align with 
adolescents’ delayed circadian rhythms by allowing for later 
evening wind-down periods and later morning wake times.

Educate adolescents and parents on the biological shift in adolescent sleep-wake patterns.
Promote healthy scheduling of extracurricular and work activities to optimize adolescents’ 
circadian needs.
Encourage families to set consistent sleep schedules, even on weekends, to minimize sleep 
debt and social jet lag.

Plan for the recommended sleep duration each night to promote 
teens’ general health and wellness (9-11 h for 6- to 13- year-olds, 
8-10 h for teenagers, and 7-9 h for 18- to 25-year- olds1).

Develop educational campaigns emphasizing the importance of sufficient sleep duration for 
adolescent sleep health and specifying the upper ranges for younger adolescents and lower ranges 
for older adolescents/young adults.

Avoid substance use because of the known effects on 
adolescent development and sleep and continue research into 
effective interventions.

Increase awareness of the bidirectional relationship between substance use and poor sleep.
Research the effects of cannabis, nicotine, and multisubstances on circadian functioning and 
sleep; develop and evaluate effective interventions.

Minimize activating technology and screen use at night within 
one hour of target bedtime and throughout the night.

Target risk of rumination at bedtime, which can be exacerbated by social media use and lead 
to poor sleep.
Develop alternative nighttime relaxation activities to replace screen use.

Consider within-group differences across the adolescent age 
span and differing vulnerabilities (e.g., ADHD or ASD 
diagnoses) when researching and promoting adolescent sleep.

Personalize sleep health interventions based on developmental stage and individual needs.
Partner with health professionals to address sleep issues alongside other cognitive and 
emotional challenges.

Community, 
family, 
and 
social

Leverage schools as key sleep influencers, both within schools 
and at a policy level (e.g., see Societal-level recommendations).

Provide guidance to schools on appropriate sleep health recommendations (e.g., like nutrition 
and exercise campaigns).
Revise policies on tardiness and classroom sleepiness to optimize intervention instead of 
disciplinary action.
Make online assignments due no later than 10 PM to minimize late nights.
Consider timing of assignments/tests in the early afternoon or afternoon vs. morning to 
maximize circadian alertness.

Engage healthcare providers in sleep health promotion and 
sleep screening.

Assess sleep health at well checkups, physicals, and dentist visits.
Healthcare providers should address common sleep misconceptions, such as reliance on over- 
the-counter sleep aids and melatonin.

Enhance family education on sleep health and family 
interactions to promote security necessary for sleep.

Educate families on healthy sleep behaviors.
Educate families about recognizing atypical sleep behaviors (e.g., snoring, waking up tired).
Educate families about screen use and healthy screen strategies, for example, tech-free zones, 
device curfews, or reducing (rather than eliminating) evening screen time.
Consider how family dynamics, including mismatches between adolescent and parental sleep 
patterns, may contribute to sleep issues.
Consider sleep promotion as an opportunity to enhance warm and moderately structured 
parenting styles to strengthen parent-adolescent relationships and ultimately enhance 
adolescent emotional security.

Societal
Implement appropriate school start times in middle and high 
schools (8:30 or later); Identify appropriate elementary start 
times.

Educate parents, teachers, and administrators on the benefits of later school start times for 
adolescent health and academic performance.
Engage school boards and policymakers to support 8:30 AM or later start times.
Fund and support studies exploring the impact of start times on younger students, 
particularly in marginalized communities.
Overcome barriers to implementation: develop informational campaigns addressing common 
concerns, work with legislators to propose policies mandating later school start times at the 
state and federal levels, and identify funding sources and strategic partnerships to offset 
potential initial costs of changing school schedules.

Adopt permanent standard time. Advance policy efforts for promoting permanent standard time through advocacy and education.
Continue to strengthen the evidence-base for the benefits of permanent standard time for 
adolescents.

Promote sleep’s role in adolescents’ work performance and 
driving safety with uniform regulations for work times.

Partner with businesses to create workplace policies that prioritize sleep health (e.g., avoiding 
late-night shifts for teens).
Develop employer-led sleep education programs to enhance teen worker productivity and 
safety.
Collaborate with insurance companies to offer premium reductions or rewards for teens who 
participate in sleep improvement programs.
Integrate drowsy driving prevention into driver’s education programs.
Strengthen graduated licensing laws to limit late-night driving and increase awareness of 
sleep-related driving risks.

Advance sleep health equity. Develop community-based, culturally responsive sleep health interventions.
Provide multilingual resources and culturally relevant sleep education materials.
Support community-driven initiatives that improve overall well-being, such as safe housing 
and mental health services, which indirectly impact sleep health.
Target school districts in low-income areas for early implementation of sleep-focused policies.
Offer free or low-cost sleep health workshops and resources in schools and community centers.
Vulnerable adolescents interface with multiple systems (e.g., juvenile justice system; 
alternative schools; substance use treatment facilities). Residential facilities can modify the 
environment to reduce harm to sleep and could potentially optimize sleep health.

(continued on next page) 
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author the manuscript. The manuscript was then revised based on 
feedback and circulated for final approval. The listed co-authors 
responded to the initial inquiry and agreed to review, comment, and 
co-author the manuscript. Except where noted, cited studies and 
literature include adolescents, broadly defined, 10-24 years of age. 
The starting age is consistent with the beginning of puberty for 
many children, while the upper limit reflects an expanded, modern 
view between adolescence and young adulthood.22 The literature 
informed recommendations are focused on adolescents who are still 
living at home and attending elementary, middle, or high school.

Contextual factors and recommendations for adolescent sleep 
health

Individual contextual factors

Developmental considerations
Adolescents are a heterogeneous group, with the period of 

“functional adolescence” spanning ages 10-24 years old.22 This de
velopmental period encompasses significant physiological and psy
chosocial developments that can differ depending on the stage of 
adolescence. For instance, the experiences of a 10-year-old are vastly 
different from those of a 20-year-old. During adolescence, pubertal 
changes affect the circadian rhythm, making it easier for teens to 
stay up late and harder for them to wake up early.23 This delayed 
circadian clock in adolescence often conflicts with societal sche
dules, such as school start times, athletics, and work commitments, 
which are typically aligned with an “adult” circadian schedule.24 This 
“perfect storm” leads to delayed bedtimes and irregular sleep timing 
(akin to chronic jet lag), and in turn, persistent sleep debt among 
adolescents.25

In addition to the physiological changes in adolescence, psy
chosocial changes occur with the onset of puberty. In particular 
during this period of development, adolescents become more sen
sitive to status and respect and averse to embarrassment, humilia
tion, or disrespect.26 Relatedly, adolescents desire to be valued 
socially, contribute or “matter” in a larger sense, and seek meaning 
and purpose.27 This heightened sensitivity to status is related to 
adolescent sleep health through two mechanisms. First, failure to 
honor this sensitivity to status and respect can sabotage behavioral 
health interventions,28 such as those targeting sleep. For example, 
sleep advice interpreted as lecturing or nagging could diminish au
tonomy and the need for adolescents to feel competent. Second, this 
increased sensitivity also makes adolescents more vulnerable to the 
negative effects of social comparisons prevalent in social media, 
which can impact sleep quality.29 In fact, a separate NSF expert panel 
reached consensus that both general screen use and the content of 
screen use (e.g., through social media) before sleep impairs sleep 
health in adolescents.5 Bedtime emerges as a particularly vulnerable 
period, where adolescents who can otherwise distract themselves 
during the day may struggle with negative thoughts and worries at 
night, hindering their ability to fall asleep. Interventions are needed 
to mitigate this negative cognitive activity at night, such as avoiding 

triggering and activating content through reduced screen use (e.g., 
especially more interactive use such as social media).5,30

Barriers to effectively implementing interventions at the in
dividual level can derive from a lack of youth engagement and rules 
and mandates that limit adolescent autonomy. During adolescence, 
the need for autonomy increases, as well as the need for adaptive 
approaches from parents and larger institutions.31 Lack of student 
engagement and partnership can occur because of a disconnect 
between the mission of an organization (e.g., schools) and student 
interests, developmentally inappropriate communication to youth, 
lack of community-building within adolescent communities, lack of 
consideration of the adolescent perspectives on sleep health, and a 
lack of democratic decision-making related to sleep health. Thus, 
family and community efforts to effect sustainable sleep health 
changes during the adolescent stage of development likely re
quire more collaboration and engagement than in younger stages of 
development.32

Neurodevelopmental and -biological considerations
Adolescent development also brings about other challenges that 

interface with sleep problems at an individual level. For example, 
neurodevelopmental disorders, such as learning disorders, 
Attention-Deficit/Hyperactivity Disorder (ADHD), and Autism 
Spectrum Disorders (ASD) can exacerbate sleep problems. Similar to 
adults, adolescents show demonstrable deterioration in vigilance, 
memory, and mood as sleep duration decreases.33 For adolescents 
with ADHD, sleep difficulties are commonplace and ADHD or asso
ciated sequelae may make them more susceptible to sleep loss.34

Even when adolescents with ADHD are not sleep-deprived per se, 
their daily waking behaviors are consistent with a functionally 
sleep-deprived brain state.35 Moreover, sleep loss may impact ado
lescent brain function more severely in youth with more advanced 
ADHD symptoms.36 Conversely, sleep that contains adequate slow- 
wave and REM sleep can benefit memory and other waking beha
viors in children with ADHD.37 Sleep disturbances are also com
monplace in adolescents with ASD, manifesting as delayed sleep 
onset, reduced sleep duration, and frequent awakenings.38 Non
pharmacological interventions, including psychobehavioral strate
gies, physical activity programs, and somatosensory approaches, 
show potential for improving sleep outcomes in this population.38

Thus, sleep impacts, and is impacted by, neurodevelopmental dis
orders. Moreover, normative sleep changes during adolescence could 
impact the trajectory and severity of neurodevelopmental dis
orders.39

Substance use also increases during adolescence. As with neu
rodevelopmental disorders, there is a bidirectional relationship be
tween substance use and sleep problems. Experimental and 
prospective studies indicate that alcohol, caffeine, and nicotine dis
rupt sleep, while the effects of cannabis on sleep are less well-un
derstood.40,41 Alcohol and caffeine also disrupt circadian rhythms, 
most consistently resulting in circadian delays.42-44 On the other 
hand, sleep and circadian characteristics predict risk for use and 
problems with alcohol, cannabis, and nicotine/tobacco.45-49 Patterns 
of sleep and circadian risk factors vary by substance type, as well as 

Table 1 (continued)   

Level Recommendation Action items

Engage youth and student stakeholders across all sleep health 
initiatives.

Engage youth in the design and implementation of sleep health initiatives (e.g., invite to 
board meetings, hearings, and have student advisory councils) and provide leadership 
training for students interested in advocating for better sleep policies.
Foster peer-led sleep advocacy programs to increase adolescent engagement.
Consider adolescents’ priorities in sleep messaging campaigns (e.g., performance 
outcomes, mood).
Partner with influencers and youth organizations to spread awareness on platforms popular 
among adolescents.
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the developmental stage (middle/high school age vs. post high 
school age), and sex/gender of the adolescent.46 A range of me
chanisms are plausible for explaining sleep and circadian-related 
risk for substance use in adolescents.50-53 These include: (1) a po
sitive reinforcement pathway, whereby changes in sleep timing or 
circadian misalignment increase reward-seeking or sensitivity to 
substances, and (2) a negative reinforcement pathway, where in
sufficient sleep or insomnia leads adolescents to use substances to 
cope with sleep difficulties or anxiety.45 Although sleep/circadian- 
focused interventions show promise for preventing or reducing 
substance use by adolescents because they have less associated 
stigma than traditional drug and alcohol prevention/treatment, 
more research is needed to establish their effectiveness.54-56

Individual-level recommendations and action items

1. Create daily schedules that intentionally align with adolescents’ 
delayed circadian rhythms by allowing for later evening wind- 
down periods and later morning wake times.

2. Plan for the recommended sleep duration each night to promote 
teens’ general health and wellness (9-11 hours for 6- to 13-year- 
olds, 8-10 hours for teenagers, and 7-9 hours for 18- to 25-year- 
olds1).

3. Avoid substance use because of the known effects on adolescent 
development and sleep and continue research into effective in
terventions.

4. Minimize activating technology and screen use at night starting 
within 1 hour of target bedtime and continuing through the 
night.

5. Consider within-group differences across the adolescent age span 
and differing vulnerabilities (e.g., ADHD or ASD diagnoses) when 
researching and promoting adolescent sleep.

Rationale for accommodating both the shifting timing of adolescent 
circadian clocks and their sleep needs

Supporting adolescent sleep health requires both education and 
intentional planning to address two key factors: the biological shift 
in circadian timing that occurs during adolescence and the in
creasing social and academic demands that compete with sleep. 
Adolescents need sufficient opportunities to meet their age-appro
priate sleep requirements: 9-11 hours for 6- to 13-year-olds, 8- 
10 hours for teenagers, and 7-9 hours for 18- to 25-year-olds.1

Both adolescents and parents need to be educated about the 
natural delay in sleep-wake patterns during adolescence, which 
makes it harder for them to fall asleep early at night and wake up 
early in the morning feeling alert. Beyond increasing awareness, 
concrete steps are needed to adjust schedules and priorities. For 
example, evening commitments such as after-school work, extra
curricular activities, and homework may push bedtime later than is 
healthy, reducing total sleep time. Likewise, early morning activities 
before school can cut into the natural sleep period.

Education should also emphasize the value of maintaining con
sistent sleep schedules, even on weekends. Although sleeping in may 
seem like a way to compensate for lost sleep during the week, it 
often leads to social jet lag, making it harder to wake up and function 
during the week.

Rationale for avoiding substance use and continue research into 
effective interventions

Transitioning into adolescence is also associated with increased 
substance use, which both influences sleep and is influenced by 
sleep. The effects of multisubstance use and individual differences 
(age, biological sex, gender identity, race, and ethnic identity) on 
sleep need to be better understood to guide interventions on the link 
between sleep and substance use.

Rationale for minimizing activating screen use before, during, and after 
bedtime

The NSF expert consensus panel on screen use found that the 
content of screen-based activities can particularly impair adolescent 
sleep health. Because adolescents are vulnerable to rumination and 
heightened sensitivity to social media, limiting screen use before, 
during, and after bedtime is recommended.57 Adolescents may 
benefit from interventions such as savoring, which is the practice of 
reflecting on positive memories or emotions to mitigate heightened 
vigilance.58

Rationale for considering within-group differences and differing 
vulnerabilities

As adolescents are a heterogeneous group, promoting sleep 
health will likely vary by age and by level of vulnerability to sleep 
disruptions (e.g., ADHD or ASD diagnoses).36 Enhancing sleep health 
in adolescents will require consideration of relevant developmental 
processes (e.g., puberty) and social contexts (e.g., peers, school) to 
optimize sleep in order to meet the recommended sleep duration 
guidelines. Partnerships between sleep specialists and adolescent 
providers can help to facilitate novel approaches to accommodate 
idiographic presentations.

Community, family, and social contextual factors

Teachers and school administrators
Educators who interact with adolescents in their day-to-day lives 

also can influence adolescents’ sleep health. Inadequate sleep fre
quently interfaces with the school system and can be obvious to 
teachers (e.g., falling asleep in class). Tardiness and sleeping in 
school can signal problems with sleep and commonly result in dis
ciplinary actions (e.g., removal from class); but these incidents may 
be opportunities to start conversations, investigate sleep habits and 
environments, and offer different sleep health strategies. Parents 
often look to the education system for answers, and educators may 
be among the first sources of information about the impact of poor 
sleep on children. Educators favor dissemination of sleep informa
tion to school communities.59 However, unlike curricula or programs 
supporting nutrition or exercise, often there is little guidance and 
limited time for schools to help students and families achieve better 
sleep health.

Family context
The family influence on adolescent sleep health can occur 

through a few mechanisms. First, the physical presence of parents 
and siblings can have unintended effects that disrupt sleep. These 
include differing bed and wake times across family members,60

ambient noise (e.g., other family members snoring), nighttime habits 
that can interfere with sleep, and the possibility that family mem
bers’ presence may also serve as zeitgebers (cues that entrain bio
logical rhythms).61 Next, the presence of family members can also 
influence interpersonal and emotional security, which, in turn, af
fects sleep.62 For example, parental support is linked to longer sleep 
duration in adolescents, while abusive and chaotic households can 
dampen emotional security that is necessary for sleep health.63,64

Emotional insecurity mediates associations between family risk (i.e., 
marital conflict) and children’s sleep problems65; it is possible that 
emotional insecurity functions similarly for adolescent youth. Since 
family members’ sleep behaviors are influenced by emotional bonds 
and the shared living space, good sleep health and predominately 
healthy relationships among family members could facilitate good 
adolescent sleep.66 On the other hand, insufficient sleep, irregular 
sleep patterns, or sleep disorders (e.g., shift work, apnea) in even one 
family member can negatively impact an adolescent’s sleep.
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Community, family, and other social-level recommendations and action 
items

1. Leverage schools as key sleep influencers, both within schools 
and at a policy level (e.g., see Societal-level recommendations).

2. Engage healthcare providers in sleep health promotion and sleep 
screening.

3. Enhance family education on sleep health and family interactions 
to promote security necessary for sleep.

Rationale for utilizing school and healthcare systems as primary sources 
of information and intervention

In addition to directly increasing opportunity for more sleep with 
later start times, the school system has an indirect influence by being a 
source of guidance for students and families. Most youth interact with 
the school system more than any other institution. Moreover, as with 
other health behaviors (e.g., obesity and fitness), the school setting can 
be an effective catalyst for change.67,68 Educators need guidance on 
sharing information about sleep health and could follow effective 
models for sharing information about nutrition and exercise. Another 
target for sleep health interventions in the school system includes tar
diness and sleepiness as a potential point of intervention for healthy 
sleep vs. as a disciplinary issue. For example, daytime sleepiness could 
serve as a catalyst for initiating a discussion with parents about sleep 
health education instead of as a behavioral disciplinary problem. 
Handouts and infographics could be useful for framing tardiness as a 
typical developmental issue rather than self-discipline issue. Also, as
signments could be timed to maximize circadian alertness later in the 
day, homework load could be modified to leave enough opportunities 
for sleep (e.g., more active and interactive learning in classroom instead 
of at home), and online submission deadlines could be earlier in the 
evening. Lastly, pediatricians and dentists are other community provi
ders with frequent contact with adolescents and families. These pro
fessionals can promote healthy sleep practices and screen for sleep- 
disordered breathing as well as other sleep issues in youth and address 
common sleep misperceptions (e.g., the use of over-the-counter sleep 
aids and melatonin).

Rationale for engaging healthcare providers and families in promoting 
sleep health

Families need more education on adolescent sleep behaviors and 
when to seek medical attention. Snoring, waking up tired, or “growing 
pains” should be understood as atypical and as potential opportunities to 
prevent future sleep disorders. Families and providers should also con
sider the family context for adolescent sleep health and how parental 
sleep history and mismatches between adolescent and parent sleep 
timing and needs may contribute to sleep issues. Effective and sustain
able sleep health promotion efforts at the household level (i.e., reduced 
screen time) that are culturally sensitive are also needed. For example, 
there is consensus that screen use, and screen content (including in
teractivity, engaging features of social media, and emotionally stimu
lating images) in particular, impairs sleep among adolescents.5 A focus 
on reducing evening screen time (before, during, and after bedtime), as 
opposed to eliminating screen time, could be an effective strategy for 
adolescents.57 Finally, regardless of the target behavior (e.g., reducing 
screen time, encouraging consistent sleep timing), interventions and 
sleep promotion programs are an opportunity to increase emotional 
security (warmth and moderate structure) that is necessary for good 
sleep.32

Societal contextual factors

School start times
The impact of school start times on adolescent sleep is well-docu

mented69 and has gained significant attention in public policy. In na
tionally representative samples of various neighborhood and family 

context determinants, school start times have the largest effect on 
adolescent sleep, as indicated by time in bed.70 While about 70% of teens 
report needing to be present for the start of school prior to 8:30 AM,16,19

age-appropriate school start times (8:30 AM or later) facilitate sleep 
opportunities that align better with the natural biological shifts to
ward delayed sleep and wake times during adolescence.71

Results from numerous studies demonstrate favorable outcomes 
associated with later start times, including increased morning sleep, 
which is better suited to teens’ circadian rhythm.72-74 In an NSF 
study of American teens, students who start school at 8:30 AM or 
later said they are more satisfied with the amount of sleep they get 
on school nights, as compared with students who start school before 
8:30 AM.19 In the same study, students who start school before 8:30 
AM had higher levels of depressive symptoms than teens who start 
school later. However, delaying high school start times to align 
better with adolescent sleep (e.g., shifting from 7:30 AM to 8:30 AM 
start) can be challenging for communities to implement, beginning 
with insufficient knowledge among stakeholders (parents, students, 
teachers, community leaders, and professionals) about sleep during 
adolescence. Other challenges include resistance to change, initial 
implementation costs, and concerns about accommodating other 
school activities (sports, extracurriculars, etc.). Compelling evidence 
demonstrates that barriers such as costs and negative community 
impacts can be overcome. For example, one economic simulation 
suggests that delaying school start times could contribute $83 billion 
to the U.S. economy within a decade due to decreased car accidents 
and increased human capital.75 More sleep could also lead to higher 
academic performance, which results in better contributions to the 
economy via higher-paying jobs.75 High school athletics is a com
monly cited barrier, but in one case example, a 30-minute delayed 
school start in one large school district only led to a 15-minute delay 
in practices and games, and most of the stakeholders (especially 
students) were ultimately satisfied with the changes.76 In this same 
district, delayed start time also paralleled a reduction in sports-re
lated concussions despite high rates of participation. Delayed school 
start times can also positively influence sleep in other stakeholders. 
Delayed start times led to 20+ more minutes of sleep for high school 
teachers in one district77 and in another district, more parents re
ported sufficient sleep after start time delays.78

Permanent standard time and daylight-saving time
As with early school start times, daylight-saving time (DST) is 

harmful to adolescent sleep, during the “spring forward” adjust
ment, throughout the entire period in DST, and during periods of 
permanent daylight-saving time. Delayed exposure to sunlight, a 
powerful zeitgeber, risks further exacerbating the misalignment 
between adolescents’ internal clock and the light-dark cycle.79,80 For 
example, adolescents living in permanent DST in the Russian Fed
eration had more social jet lag and higher rates of poor mood during 
winter.81 The yearly transition to DST is also associated with sleep 
loss (∼32 minutes on weeknights) and decreased cognitive perfor
mance.82 It is unlikely that sleep and performance recover during 
the DST period. For example, before adopting daylight-saving time 
statewide, adolescents in DST regions of Indiana had poorer SAT 
scores compared with adolescents in permanent standard time re
gions of the same state.83 Many studies also show an increase in 
vehicle and pedestrian accidents following the transition to DST 
(e.g.,84). The extent to which adolescents specifically contribute to 
the higher accident rates is unknown, but given that they are prone 
to more sleepiness85 and sleep loss82 following the shift to DST, it is 
reasonable to expect that accident rates also rise for adolescents.

Workforce
Adolescence often coincides with entering the workforce. In fact, 

adolescents and young adults comprise 13% of the workforce.86

Employment is associated with many positive outcomes such as 
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increased autonomy and skills.87,88 However, entering the workforce 
also introduces additional demands on time that could conflict with 
an adolescent’s circadian clock to disrupt sleep. Policies on the 
number of hours permissible and when adolescents can work vary 
state-to-state and by industry, which can lead to disparate levels of 
protection.89,90 Even as labor laws aim to protect against work-re
lated injuries, these injuries are common among adolescents, where 
insufficient sleep further contributes to their risk for occupational 
injury.91 Employment also potentially impacts sleep health by re
ducing the number of hours available for sleep.92,93

Transportation and traffic safety
In the United States, with adolescence comes the introduction of 

driving privileges, which brings about additional crash and injury 
risk to teens. Insufficient sleep increases the risk of unsafe driving 
behaviors and crashes that can impact teen drivers and others on the 
road. Motor vehicle crashes are the leading cause of death for ado
lescents of driving age94 and 16- to 17-year-olds are more likely to 
have car crashes than 30- to 50-year-old drivers.95 In fact, population 
data from NSF found that approximately 1 in 6 teen drivers, those 
who have gotten their license within 2 years, have driven while so 
tired that they had a hard time keeping their eyes open.9 Circadian 
factors coupled with school commuting play a large role in teen 
crashes, with about half of crashes occurring in early morning hours 
or late at night.96 When asked, most teens said school and work 
demands were the main reasons they do not get the sleep they need 
to drive alert.9 These demands limit sleep opportunity that is ne
cessary for alert driving, as teens ages 14-17 years require 8-10 hours 
of sleep per night.1 Early school start times are another factor con
tributing to reduced sleep opportunity that indirectly affects driving. 
In fact, crash rates declined by more than 16% after one county de
layed school start times.97 Notably, it is important to understand 
other contributors to teen driving crashes, since a large proportion 
occurs on weekends, possibly due to increased likelihood of pas
sengers and nighttime driving, which both significantly increase 
crash risk in teens.98

Inequity in sleep
Sleep health issues become more prevalent across all youth 

during adolescence; however, research across all age groups shows 
that the degree of sleep health disruptions is not equal across race, 
ethnicity, and social status.99-101 For example, low socioeconomic 
status (SES) is linked to later bedtimes, less sleep, and more irregular 
sleep patterns among young adolescent youth.102 Low neighborhood 
safety is also linked to components of poor sleep health.103 Black 
youth have shorter sleep durations, more napping, and more sleep 
fragmentation compared with White youth and Hispanic youth have 
shorter sleep compared with non-Hispanic youth.104 In short, racial, 
ethnic, and SES disparities in sleep health are well-documented.104

Improving disparities likely requires change to top-down, “up
stream” policy-level strategies (e.g., later school start times, com
munity-based interventions).104 However, the impact of policy-level 
interventions on vulnerable groups is largely unknown. For example, 
two recent meta-analyses of school start times and sleep have had 
insufficient data to examine outcomes by race, ethnicity, and income 
or SES.105,106 Two studies with a diverse cohort of teens found that 
later start times were associated with better sleep health, though 
typical weekday sleep duration still fell short of 8 hours per 
night.107,108 It is also important to evaluate the potential for differ
ential benefits of later school start times. For example, in a study of 
school start times and mental health, only students from high SES 
backgrounds had a reduction in depression symptoms following the 
implementation of later start time.109 Thus, in addition to im
plementing later start times, other social, community, and individual 
strategies to address poor sleep health across disadvantaged youth 
should also be considered.

To that end, stress is a notable contributor to sleep health dis
parities in adolescence. The frequency and intensity of stress ado
lescents experience is not the same across groups and can contribute 
to different levels of sleep disruption. For example, Black youth and 
youth from low SES families have more stress and stressful life 
events.110 Moreover, exposure to race-related discrimination, one 
salient source of stress, is linked to adverse health outcomes111 and 
poor sleep.112 Achieving adolescent sleep health equity likely re
quires addressing three unique sources of stress-related inequity.113

First, community and family resources are strongly predictive of better 
outcomes and lower stress. Lower parental income, wealth, and re
sources are associated with more adolescent stress.114 Adolescents 
with lower community or family financial support have greater ex
posure to violence and historical trauma.115 Second, institutions and 
systems such as schools, health care, and child protective and juve
nile justice systems can mitigate or exacerbate stress.116,117 For ex
ample, juvenile detention facilities often maintain a “24-hour” day 
with lights on during the sleep period and restricted exposure to 
natural light, which is incompatible with adolescent sleep biology.118

Marginalized youth are also over-represented in these institutional 
sources of stress and dysregulation.119,120 Finally, bias, stigma, and 
discrimination from educators,121 healthcare professionals,122 and 
other authorities123 contribute to differential treatment that in
creases stress and the associated likelihood of sleep problems among 
marginalized youth.124

Societal-level recommendations and action items

1. Implement appropriate school start times in middle and high 
schools (8:30 or later); Identify appropriate elementary start 
times.

2. Adopt permanent standard time.
3. Promote sleep’s role in adolescents’ work performance and 

driving safety with uniform regulations for work times.
4. Advance sleep health equity.
5. Engage youth and student stakeholders across all sleep health 

initiatives.

Rationale for implementing healthy adolescent school start times
Recommendations to start middle and high school at 8:30 or 

later are supported by a large literature.71 Recommendations are less 
clear for elementary schools and additional studies with student 
populations from low SES families and marginalized groups are 
necessary. To ensure equitable implementation across communities, 
state and federal legislation may be required. California125 is a recent 
example of legislature that requires later start times at the state 
level. Concerted effort is also required to address barriers to later 
school start time implementation, including increasing stakeholder 
knowledge about sleep health in adolescence and targeting concerns 
about initial costs, effects on other school meal programs and other 
activities, and general resistance to change.

Rationale for adopting permanent standard time
Beyond school start time, advocacy for permanent standard time 

is particularly critical for adolescents. Given the overwhelming evi
dence that DST is harmful for sleep and associated with detrimental 
outcomes across all ages, the position of the National Sleep 
Foundation,126 is to adopt permanent standard time.

Rationale for emphasizing the benefits of work performance and driving 
safety with healthy sleep

Entering the workforce introduces opportunities for increased 
risk associated with poor sleep but also introduces opportunities for 
societal interventions. Encouraging collaboration between parents, 
employers, and insurers can address sleep-related challenges im
pacting performance and safety on the job. This can include joint 
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initiatives, resource-sharing, and coordinated efforts to promote 
better sleep health. For example, teen workers and their employers 
can benefit from programs highlighting the connection between 
adequate sleep and enhanced performance.

In the context of driving, insurers can play a pivotal role by of
fering reduced premiums or rewards for participating in sleep health 
promotion programs, incentivizing getting enough sleep to drive 
alert.9 On the other hand, the risks associated with drowsy driving 
need to be elevated. Many teen crashes happen at night, and as such, 
there is some success with graduated licensing programs that re
strict late-night driving. However, there are many exceptions, in
cluding for school. A collaborative, multistakeholder approach is 
necessary to address sleep-related issues with both adolescent work 
and driving activities.

Rationale for advancing adolescent sleep health equity
To promote sleep health equity across adolescents, societal and 

contextual environments must be addressed.127 Later school start 
times are one policy/community-level change that could reduce 
inequity.125 Other action items include creating community-based 
culturally responsive interventions to promote healthy sleep, en
suring interventions are implemented in historically underserved or 
marginalized adolescent groups. Furthermore, sleep disparities can 
be addressed by mitigating systemic contributions to higher stress in 
adolescents who come from historically marginalized communities. 
For instance, policies and programs that invest in communities re
duce inequity in communities (i.e., SNAP [Supplemental Nutrition 
Assistance Program]) and could reduce financial burden and sub
sequent stress on teens to help improve sleep.113 Vulnerable ado
lescents also interface with multiple systems (e.g., juvenile justice 
system, alternative schools, and substance use treatment facilities). 
Residential facilities can modify the environment to reduce harm to 
sleep and could potentially optimize sleep health. These examples 
highlight ways that higher-level policy decisions can have down
stream effects on children’s health and promote sleep health equity.

Rationale for involving youth and student stakeholders in all initiatives
The need to involve youth and student stakeholders is essential. 

Youth and student stakeholders are critical to sleep health research 
and promotion.128 Lack of engagement in sleep health promotion 
efforts can occur when student interests are not prioritized.129 But a 
sense of urgency and connectedness to healthy sleep among ado
lescents may be possible by establishing and engaging peer groups 
or youth committees and reaching students where they are (e.g., 
social media) to illustrate the costs and benefits of sleep health. 
There is already evidence that students are invested in obtaining 
more sleep and would like a role in their day-to-day scheduling. For 
example, high school student-led efforts to delay high school start 
times in one district were successful130 and their approach is con
sistent with a developmental approach that prioritizes adolescent 
autonomy and self-determination.28

Limitations and future directions

Many experts and stakeholders convened at the NSF Adolescent 
Sleep Health Conference and represented diverse perspectives and 
expertise on adolescent sleep health. The format was intentional and 
led to discussion and consideration of lesser-known challenges that 
limit opportunities for optimal sleep health in adolescents and op
portunities for sleep health promotions across various institutions 
that adolescents encounter. Continued involvement of experts and 
stakeholders will help identify new areas for promotional efforts. For 
example, the physical environment including bedrooms, housing, 
neighborhoods, and built environment all impact adolescent sleep 
health.131 Mitigating the negative impact of environments not con
ducive to sleep should be explored. Individual health behaviors, such 

as exercise and nutrition, were also not discussed at the Conference 
and are not explicitly included in these recommendations but cer
tainly impact sleep health and sleep-related behaviors. Lastly, al
though one adolescent stakeholder participated in the Conference 
and reviewed and approved the recommendations, more adolescent 
representation is optimal. Future initiatives should prioritize 
broader inclusion of adolescent stakeholders.

Conclusions

The NSF’s Adolescent Sleep Health Conference convened multiple 
key stakeholders across disciplines to consider contextual factors 
across levels of developmental and social influence that can impact 
adolescent sleep health. Several opportunities for sleep health pro
motion were identified across individual (i.e., targeting rumination 
and respecting need to be valued), social (i.e., consider family con
text and schools as a source of guidance), and societal levels (i.e., 
policies on school start times) that could improve sleep health 
among adolescents. The collective input from educators, sleep ex
perts, policy experts, youth, and physicians during this conference 
bolsters the underlying messaging: reversing the trajectory of sub
optimal sleep health will require multistakeholder approaches, with 
the adolescent as the prominent stakeholder.
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