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“If  you knew that in your child's school there 
was a toxic substance that reduced the 

capacity to learn, increased chances of  a car 
crash and made it likely that 20 years from 
now he would be obese and suffer from 

hypertension, you'd do everything possible to 
get rid of  that substance and not worry about 

cost.  Early start times are toxic.”
Dr. Judith Owens 

Director of  Sleep Medicine 
Boston Children's Hospital



• Licensed psychologist from Temple University 

• Board certified in behavioral sleep medicine

• Work at University of  Delaware – college student 
sleep disorders, especially insomnia, and everything 
else

• My Sleep disorder

• My passion is sleep, and here’s a the worst kept secret 
in my field:  high schoolers have a terrible set up for 
sleep…

What about me?



What if….

• Your students could change one thing in one hour a 
day and… 
• Become better athletes, musicians, or just be funnier?

• Become less depressed, less anxious and have fewer thoughts 
of  suicide?

• Decrease their likelihood of  concussions and car accidents?



Adolescent Sleep Needs

10         9         8          7         6         5         4           

How many hours of  sleep do you think are optimal 
for adolescents and young adults?

8.5 – 9.25 hours
Only about 9% of  adolescents 

get at least 8 ½ hours of  sleep each night.
On average, most teens sleep 6.75 hours 

on school nights 

(Carskadon et al., 1980; National Sleep Foundation, 2009)



History of  High School Start Times 
in US

• Prior to the 1990s, most high schools started 
between 8:15 and 9:00 a.m. 

• Early 1990s, school districts around the country 
experienced financial constraints while 
simultaneously experiencing growing student 
populations.



History of  High School Start Times 
in US

• PA Public School Code of  1949, “School Boards may 
set the time the start and end times of  each session 
day, but if  the board does not a set a different time, 
the school day is statutorily mandated to start at 
9AM and end at 4PM”

• The assumption that older students could handle the 
earliest start times was made without consulting the  
science available at the time.



History of  High School Start Times 
in US

• High School Sleep is a Social Justice Issue 

• The more economically disadvantaged a students is, 
the more disproportionate the sleep loss they incur 

• In addition, when their schools start later, they have 
disproportionately greater gains.

• Gains for academics (from GPA to SAT) are mild, 
other than for the students with lower socio-
economic status.



First, why does sleep matter?
What worsens when young adults aren’t getting enough sleep?

• Worsened thinking skills – cognition

• Worsened academic performance and GPA
• Worsened emotional control 

• Worsened motor skills – think: driving a car 
• Worsened perceptive skills 
• Worsened ability to make good decisions, reasoning

• Worsened ability to learn, and make memories of  new 
information

• Worsened ability to do simple arithmetic
• Worsened ability to fight off  colds – the immune system 

weakens



Why does sleep matter?
• On the other hand, some things get better with less sleep! 

What are they?
• Increased ability to gain weight without trying
• More impulsivity
• More toxins in the brain
• More accidents and errors 
• More prone to depression
• Metabolic and endocrine problems (think: diabetes)
• Increase the risk for dementia
• Increased likelihood of  heart disease
• Increase the risk of  multiple types of  cancer



Specifically Adolescents
• Irritability / Behavior Problems (Beebe, 2011; Sadeh et al., 2002; Stein et al., 

2001)

• Depression / Suicidal Ideation (Buysse et al., 2008; Clarke et al., 2015; Liu 2004; 
Roberts & Doung, 2014; Silverstein, 2013)

• Substance Use (Bootzin & Stevens, 2005)

• Poor Decision making and risk taking (Baum et al., 2014; Venkatraman et 

al., 2007)

• Compromised School Achievement (Eide & Showalter, 2012; Wahlstrom, 
1999, 2002)

• Tardiness & Missed School (Owens et al, 2010)

• Poor Concentration / Memory Retention (Baum et al., 2014; Lufi et 
al., 2011; Wolfson & Carskadon, 1998)

• “It takes a sleepy student 5 hours to complete 3 hours of  
homework.” Judith Owens, MD



How Does Your Brain Experience 
limited sleep?



What about the Brain?
• Anger!
• Sleep loss primes us 

to focus on negative 
experiences, 
misinterpret facial 
expressions and 
pick fights

• This happens 
because sleep debt 
cuts the connection 
between your 
amygdala and your 
medial prefrontal 
cortex



What about the Brain?
Donuts!  Bacon!  
• Sleep loss corresponds with 

decreased activity in the frontal 
lobes, which controls decision 
making

• AND more activity in the 
amygdala – a key player in fear 
detection

• Put together, these changes 
create a brain mechanism that 
dulls judgement and ratchets 
up desire which can lead to 
hunger



What about the Brain?
Risky Decisions
• In a study, when sleep 

deprived people prepared to 
risk their money they 
expected to win more than 
those who weren’t sleep 
deprived.

• When they lost their money, 
their brains had a diminished 
reaction (in the anterior 
insula) to losing compared to 
those who had slept well



Why is this happening?



Adult Human Biological Clock
(Smolensky and Lamberg, 2000)



Human Biological Clock: 
Adult vs. Adolescent

Adolescent  melatonin 
secretion stops           09:00

22:30    Adolescent melatonin 
secretion starts



To put it in perspective…
• Your son or daughter waking up at 6:45 am is about the 

same as you or I waking up to go to work at about

• 5:15 am  (two hours and fifteen minutes before our 
melatonin production ends)

• Also: you can then go to bed more easily that night than 
your son or daughter. 



Crowley et al., Dev Psychobiol, 2011



In summary, Adolescent sleep is different

• Change in phase-dependent sensitivity to light 
exposure - And later melatonin secretion 

• Diminished amplitude of  the melatonin rhythm 
• Longer longer internal day length
• Bedtime becomes later
• Rise time becomes earlier (school dependent) 
• Total sleep time is reduced
• Chronic insufficient sleep affects morning alertness 

most, especially when waking before the body 
expects



What happens 
when Later Start 
Times are Used? 
-Athletics
-Auto Accidents



Sleep and Sports
68% fewer sports injuries among teens 

with more sleep than their peers
“We were surprised to find that sleep played such an 

important role in athletic injury.” (Milewski interview)



Sleep and Sports

• PA district that moved to later start times noted a 30% 
reduction in concussions for all students compared to 
the last year with early start times.  

• In the second year with later start times, the 30% 
reduction in concussions continued



Sleep and Sports - Anecdotal

• The year Wilton, CT switched to later high school 
start time, the district won several state 
championships

• In Los Angeles, a formal complaint was filed 
against a school with new later start times citing 
the additional sleep as an unfair advantage against 
teams with early start times. 



Auto Accidents: Kentucky
• Fayette County, Kentucky, two-year study, 1998

• Auto accident rates decreased by 16.5% when high school 
start time went from 7:30 am to 8:30 am.

• Auto accidents of  teens in the rest of  state increased
7.8%

• A comparable decrease of  24.3%
(Danner and Phillips, 2008)



Auto Accidents: Minnesota
In 2005 the Mahtomedi School District moved start times 
from 7:30 am to 8:00 am

During that school year, auto accidents among 16-18year olds 
in the district decreased by 65%

(Wahlstrom et al, 2014 – UMN CAREI Studies)



Auto Accidents: Wyoming
In 2012 the Jackson Hole School District moved start times 
from 7:35 am to 8:55 am.

During that school year, auto accidents among 16-18 year olds in 
the district decreased by 70%

(Wahlstrom et al, 2014 – UMN CAREI Studies)



Experiences of  
other districts

What happens when 
schools begin later start 

times?



In 1997…
Minneapolis Public School District’s 7 high schools 
changed from: 

7:15 am - 1:45 pm school days 

to

8:40 am - 3:20 pm school days

(Affecting 18,000 students)



In a study 4 years later:
“Contrary to the fears and expectations that a later start 
would result in students staying awake an hour later on
school nights… 

Minneapolis high school students get five more hours 
of  sleep per week than their peers [with early 
school start times].”

(Wahlstrom, 2003)



Benefits of  Later Start Times
In Minneapolis (statistically measured):

• Increased total sleep

• Increased attendance

• Reduced tardiness

• Reduction in dropout rates

• Less depression

• Fewer disciplinary referrals

• Less sleeping in class

• Homework completed in less time due to alertness & 
efficiency

Despite earlier concerns of  busing, 
athletics, child care:
92% of  parents preferred later 
times after one year



Benefits of  Later Start Times
Anecdotal and Survey Reports from Minneapolis
• According to the faculty and staff:

• Fewer students falling asleep in class
• Students more alert during first two periods
• Improved student behavior
• Quieter hallways

• According to the students:
• Learning was ‘easier’

(Wahlstrom, 2003)



Benefits of  Later Start Times
University of  Minnesota Study, 2014

● Dr. Kyla Wahlstrom, Center for Applied Research and 
Educational Improvement (CAREI)

● First long-term study measuring impact of  later start times of  
high school on academic achievement

● Edina, suburban district and Minneapolis Public Schools

● Studied work, sleep, and school habits of  12,000 secondary 
students, over 3,000 teachers, and interview data from 750 
parents for 5 years (1997-2001)



Benefits of  Later Start Times 
CAREI 2nd Study (2014)

● First study to examine multiple schools across U.S.

● Eight public high schools, three states (Colorado, Wyoming, 
Minnesota)

● 9,000 students

● Three-year study funded by CDC

● Switching to later start time confirmed previous study results.

● Also found less caffeine consumption.



Excuse 1: Rising Early Teaches Teens 
Responsibility

● Teen brains are still developing.  The developing front cortex is 
responsible for judgment and reasoning.

● Asking teenagers to deprive themselves of  sleep to “prepare” 
for the real world is like asking toddler to skip their naps to 
prepare for 5th grade.

● 30% of  adults leave their house for work after 8 AM according 
to the Census Bureau.

● Duke University banned all classes before 8:30 AM in 2009.

● At Texas A & M, only 5% of  all class sections begin at 8 AM.



Excuse 2: Later Start Times will lead to later Bed 
Times

● Out of  the 11 studies published on this issue as of  May 2016, 
weekday bedtimes stayed the same in 11 studies and in 2 studies 
students reported slightly earlier bedtimes.

● At the same time, students are using the extra time in the 
morning to sleep, which means that delayed school start 
times accomplish the goal of  increasing sleep duration for 
adolescents.

● In fact, researchers have determined that, as opposed to 
parenting methods, academic workload, and extracurricular 
activities, school start time has the single largest effect on 
how long adolescents sleep each night.



So what do the experts say?
School should start after 8:30 am for 6th

through 12th grades.
- National Sleep Foundation, 2009

- Arne Duncan, US Secretary of  Education, 2013 

- American Academy of  Pediatrics, 2014

- American Medical Association, 2016

- Center for Disease Control, 2016
- And many more





Sleep well!
Brad Wolgast, PhD, CBSM

University of  Delaware

bradw505@gmail.com


