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Introduction 

There is over 25 years of research and ample evidence demonstrating that starting school later in the 

day for high schoolers (and even middle schoolers) has the potential to substantially improve school 

performance (Hamilton Project, 2011), yet most high schools are still starting first period before 8:00 

a.m. Although most people have some familiarity with the medical research that outlines a shift in 

adolescents’ sleep/wake cycle, and the educational research that demonstrates the benefits of a later 

start time, this research brief is intended to define the full extent of the problem and provide a thorough 

review of the negative impact of sleep deprivation on the developing minds and bodies of adolescents. 

Shifting to a later high school start time is complex because of many interrelated factors such as 

transportation, family schedules, childcare and athletics, however an effective change process begins 

with an in-depth understanding of the identified problem, local data regarding the impact of the 

problem, and research and best practice regarding how other districts have successfully navigated such 

a change in policy. 

During adolescence, bedtime shifts to later in the evening as a result of biological maturation and an 

increase in academic workload, athletics and social activities. Despite a later bedtime, adolescents often 

must wake up even earlier than they did during childhood due to early school start times, which very 

often results in sleep deprivation (Hasler & Clark, 2013). Different amounts of sleep are needed, on 

average, during different stages of life, with younger people requiring more sleep than adults. The usual 

recommendation for preschool children is 11 to 12 hours, school-age children 10 hours and teenagers 

8.5 to 9.5 hours per night (Carroll, 2016). According to the National Sleep Foundation, only 14% of 

adolescents get the recommended number of hours of sleep per night. Approximately 70% of 

adolescents get less than eight hours of sleep on a typical weeknight (Boergers, 2015). This is a very 

concerning statistic given the wide range of negative consequences of sleep deprivation, especially 

during adolescence. 

 

The Science of Circadian Rhythms 

Human sleep and wake phases are matched to the dark and light periods of each day. Sleep-wake timing 

is influenced primarily by circadian rhythms, but is also impacted by scheduling influences including the 

start of the school day (Hasler & Clark, 2013). Research highlights the relative importance of circadian 

rhythms (this is the most influential aspect of sleep) to adolescent functioning (Short, Gradisar, Lack & 

Wright, 2013). During this stage of development, adolescents appear to become resistant to the 

homeostatic sleep drive that accumulates with time spent awake (Hasler & Clark, 2013). It’s clearly a 

matter of biology, not choice, that teenagers are unable to fall asleep before about 10:45 p.m. and that 

their brains remain in sleep mode until about 8 a.m. This delay in circadian rhythms is directly related to 

hormonal changes during puberty (Wahlstrom, 2017).  



Studies similar to these have been conducted in other countries, such as Italy, Brazil and Israel, and the 

findings have been consistent with those from the United States. The sleep phase shift that occurs in 

teenagers’ neurological systems is not culturally based; it is a phenomenon of human development 

(Wahlstrom, 2003). 

The effect that circadian rhythm has on sleep quality is likely to result from adolescents trying to initiate 

and maintain sleep according to socially-conventional sleep/wake times (in order to rise for school) and 

not according to their own biologically-driven sleep wake pattern (Short et al, 2013). Circadian 

misalignment, defined as, “a mismatch between the sleep-wake schedule and the internal circadian 

timing,” is most often thought of as being caused by night shift work or jet lag, but it also occurs when 

school schedules are mismatched with students’ circadian timing (Hasler & Clark, 2013). Because teens 

need to get up at a fixed time for school, sleep may be truncated (Short et al, 2013). 

 

Defining the problem 

High school students often start earlier in the day so that the same buses can be used to transport 

elementary students. Older students are transported first so younger students do not have to walk to 

school or wait for the bus when it may be dark. In addition, early start times are believed to be 

advantageous for high schoolers who have after school activities or who may work after school 

(Hamilton Project, 2011). Early school start times conflict with adolescents’ night owl tendencies, 

leading to circadian misalignment, sleep disturbance, and sleep loss on weekdays. As a result, teens 

typically try to make up for lost sleep by sleeping much later on the weekends; however, this only 

further dysregulates the circadian rhythm. This phenomenon of “weekend delays” typically increases in 

older adolescents (Hasler & Clark, 2013). 

The impact of a later school start time only begins to be significant around age 13, and continues to 

increase all the way through the rest of high school (Edwards, 2012). The timing of sleep continues to 

delay until around the age of 20, when it stops delaying and begins to advance (Hasler & Clark, 2013). 

Therefore, there would be no disruption to the sleep/wake cycle of elementary students by assigning 

the earliest start time to this age group. 

 

Negative Consequences of Sleep Deprivation for Adolescents 

ACADEMIC COMPLICATIONS 

Attempting to sleep or be active at times incompatible with the circadian clock may have direct effects 

on adolescents’ cognitive processes, physical health and mental health (Hasler & Clark, 2013). Not 

getting enough sleep often leads to cognitive impairments such as difficulty focusing and learning new 

academic material, impaired memory and decreased daytime alertness (Wahlstrom, 2003). Without 

getting enough sleep, teenagers are “losing the ability not only to solidify information but to transform 

and restructure it, extracting inferences and insights into problems,” according to a sleep researcher and 

assistant professor of psychology at the University of Notre Dame (Hoffman, 2013). This is precisely the 

higher order thinking we are striving to help our students achieve.  



INCREASE IN HIGH-RISK BEHAVIORS 

Research shows a correlation between sleep and high-risk behaviors. Adolescents getting fewer than 

eight hours sleep during the week are more likely to engage in high-risk behaviors such as smoking, 

drinking alcohol, using drugs and engaging in sexual activity (Center for Research, Regional Education 

and Outreach, 2014). The consequences of insufficient sleep may include a negative impact on the 

control of behavior, emotions and attention which can be associated with high-risk behaviors 

(McKnight-Eily, Eaton, Lowry, Croft, Presley-Cantrell & Perry, 2011). 

IMPACT ON MOOD 

The Journal of Adolescence published a study of 15,000 adolescents which found that later bedtimes 

were related to a higher risk of depression and suicidal ideation (Hasler & Clark, 2013). Researchers have 

also identified a relationship between adolescents’ sleep and their own sense of their emotional state, 

mood, and the ability to regulate and control their emotions (Center for Research, Regional Education 

and Outreach, 2014). These teens report being less alert, less efficient, more helpless, more forgetful 

and exhausted. They also reported increased feelings of tension, anger and anxiety. They had more 

feelings of being on-edge, nervous and restless when sleep-restricted (Baum, Desai, Field, Miller, Rausch 

& Beebe, 2014). These symptoms are also corroborated by parent report (Center for Research, Regional 

Education and Outreach, 2014). 

POORER PHYSICAL HEALTH 

Incidents of obesity are higher among adolescents who get insufficient sleep. “For each hour of lost 

sleep, the odds of obesity increased by 80%” (Center for Research, Regional Education and Outreach, 

2014). In one study, athletes who got fewer than eight hours of sleep during the week were 1.7 times 

more likely to suffer an injury than those who got more than eight hours of sleep. There are also 

potential physical ramifications of being sleep deprived that have been documented in the literature, 

including gastro-intestinal disturbance and adverse cardiovascular and metabolic effects, namely obesity 

(Hasler & Clark, 2013). 

INCREASE IN RISK OF CAR ACCIDENTS 

Car accidents are the greatest cause of accident death in teens. According to the National Highway 

Traffic Safety Administration, more than 2,700 teens are killed in car crashes every year. During 2006, a 

teen died in a traffic crash an average of once every hour on weekends and nearly once every two hours 

during the week (Wahlstrom, 2017). A person who is sleep-deprived has reduced reaction times, slower 

eye movements, and decreased ability to make quick decisions. Sleep deprived teens are not only a 

danger to themselves, but to everyone else on the roads as well.  

In a study of driving records of 17-24 year olds, young people who reported the least sleep were 21% 

more likely to have been involved in a car accident than those who reported the most sleep (Center for 

Research, Regional Education and Outreach, 2014). According to another study, the risk intensifies when 

insufficient sleep and substance abuse are combined. Together, they had a synergistic influence on 

cognitive abilities (concentration, vigilance, alertness) and coordination, leading to an even higher risk of 

accidents (McKnight-Eily et al, 2011). 

 



The Medical Field Takes a Stand 

Researchers have been studying the impact of later school start times on adolescents since the 1990s, 

but schools have been very slow to respond to the compelling findings. From 2000 to 2010, more than 

400 superintendents and principals reached out to leading researcher Dr. Kyla Wahlstrom at the 

University of Minnesota to ask questions and begin looking into later start times for their high schools. 

By 2005, approximately 250 high schools in the United States had made the shift to a later start time, 

according to data collected by the National Sleep Foundation (Wahlstrom, 2017).  

As more and more evidence continues to be published in academic journals, The American Academy of 

Pediatrics (2014) and The American Medical Association (2016) both released position statements 

urging schools to move to later start times for middle and high school students. The statements are as 

follows: 

The American Academy of Pediatrics (AAP) 

“The American Academy of Pediatrics (AAP) recommends middle and high schools delay the start of 

class to 8:30 am or later. Doing so will align school schedules to the biological sleep rhythms of 

adolescents, whose sleep-wake cycles begin to shift up to two hours later at the start of puberty. The 

AAP urges middle and high schools to aim for later start times that allow students to receive 8.5 to 9.5 

hours of sleep per night.” 

Source: https://www.aap.org/en-us/about-the-aap/aap-press-room/pages/let-them-sleep-aap-

recommends-delaying-start-times-of-middle-and-high-schools-to-combat-teen-sleep-deprivation.aspx 

The American Medical Association (AMA) 

“Sleep deprivation is a growing public health issue affecting our nation’s adolescents, putting them at 

risk for mental, physical and emotional distress and disorders. Scientific evidence strongly suggests that 

allowing adolescents more time for sleep at the appropriate hours results in improvements in health, 

academic performance, behavior and general well-being. We believe delaying school start times will 

help ensure middle and high school students get enough sleep, and that it will improve the overall 

mental and physical health of our nation’s young people. While implementing a delayed school start 

time can be an emotional and potentially stressful issue for school districts, families, and members of 

the community, the health benefits for adolescents far outweigh any potentially negative 

consequences.” 

Source: https://www.ama-assn.org/ama-supports-delayed-school-start-times-improve-adolescent-

wellness 

 

Next Steps and Conclusion 

The serious issue of sleep deprivation for adolescent students in this country coincides with a 

developmental period of rapid growth when psychopathology can emerge for the first time and remain 

for a lifetime. Adolescence is a time of insecurity, self-discovery and tremendous social and academic 

pressures during which even healthy adolescents show increased emotional reactivity. In the adolescent 

https://www.aap.org/en-us/about-the-aap/aap-press-room/pages/let-them-sleep-aap-recommends-delaying-start-times-of-middle-and-high-schools-to-combat-teen-sleep-deprivation.aspx
https://www.aap.org/en-us/about-the-aap/aap-press-room/pages/let-them-sleep-aap-recommends-delaying-start-times-of-middle-and-high-schools-to-combat-teen-sleep-deprivation.aspx
https://www.ama-assn.org/ama-supports-delayed-school-start-times-improve-adolescent-wellness
https://www.ama-assn.org/ama-supports-delayed-school-start-times-improve-adolescent-wellness


brain, the prefrontal-subcortical circuits that regulate emotion are rapidly developing, and sleep 

researchers have hypothesized that continually not getting enough sleep can alter that development 

which could have lifelong consequences (Baum et al, 2014). The Brookings Institute (2011) conducted a 

cost/benefit analysis for schools and communities regarding the impact of a later school start time. They 

estimated that the cost to communities (transportation costs) was quite low in comparison to the short- 

and long-term financial benefits to society (higher achievement scores translating into higher earning 

potential). They estimate a 9:1 benefit to cost ratio (Boergers, 2015). 

Dr. Elizabeth Miller, chief of adolescent medicine at Children’s Hospital of Pittsburgh, states that, “Even 

schools with limited resources can make this one policy change with what appears to be many benefits 

for their students” (Hoffman, 2014). Hundreds of schools across the U.S. have made a change, so many 

case studies exist and creative solutions can be borrowed and implemented. Schools and districts 

considering a change in start time must engage a wide array of stakeholders in the discussion. Some of 

the essential players are administrators, teachers, parents, and students. In addition, health care 

providers such as pediatricians, community activity directors such as parks and recreation leaders, and 

public safety officials are important to have at the table (Wahlstrom, 2017). The more information that 

is shared and discussed, the better informed the school and community will be and the more effective 

and creative solutions will be generated and implemented. 

There are a handful of schools in the Capital District who have moved to later start times, and CASDA 

has been conducting phone interviews to learn more about the obstacles they have faced and how they 

have overcome them. CASDA is also compiling any data these schools have been collecting which 

demonstrate the impact of the change. If your school or district is considering a later start time for high 

school and/or middle school, CASDA is available as a resource to share an in depth review of the 

research, national and local case studies, and to connect you with others who can share their process, 

lessons learned, creative solutions and outcomes with you. 
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