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Fixing school time

New research shows that high school 
students benefi t in many ways from 
later start times.

By Kyla L. Wahlstrom
It all began with a phone call 20 years ago to the Center for 

Applied Research and Educational Improvement (CAREI) at the 
University of Minnesota in August 1996. The superintendent of 
Minnesota’s Edina School District was reaching out to CAREI, 
seeking to discover if the new change in the start time of their high 
school — from 7:20 a.m. to 8:30 a.m. — would have any effect. I took 
that call. When I learned the reason for the change — namely, that 
the district’s later start time purported to address developmental 
changes in the teenage brain related to sleep — I was skeptical. As 
a former teacher, school principal, and district offi ce administrator 
in special education, I thought I had heard it all when it came to 
explaining teenage behavior. This association between brain devel-
opment and teenagers was new to me.
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The evidence shows that the later the start time, the greater 
the academic benefits.
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consequences. From the early 1990s to now, the 
medical research findings about the sleep needs of 
teens became a significant body of knowledge (Car-
skadon, Acebo, & Jenni, 2004; Jenni, Achermann, & 
Carskadon, 2005).

From a slow start to a movement
High schools across the United States began grap-

pling with the possibility of changing start times one 
school and district at a time. In the early 2000s, few 
schools had made the shift. Those that did were not 
inclined to be studied. Many believed that a public 
examination of the change would be fraught with 
politics, and they feared the change would be found 
to have no benefits (Wahlstrom, 1999). 

Nevertheless, from 2000 to 2010, more than 400 
superintendents and principals contacted me for in-
formation and guidance. They had questions about 
a later start time’s effect on grades and sports and on 
how to solve transportation issues. This was a time of 
cautious inquiry, with school leaders wondering how 
their school boards or community would react. Ad-
ministrators needed factual information from both 
the medical and education research worlds about 
brain development and how the two sources of in-
formation intersect. 

By 2005, more than 250 high schools in the United 
States had made the shift to a later start time, ac-
cording to early data collected by the National Sleep 
Foundation. Early research from 1996 through 2002 
revealed that absences, tardiness, and sleepiness in 
school had significantly declined with later start 
times and that students’ moods and feelings of ef-
ficacy had improved (Wahlstrom, 2002). It still re-
mained unclear, however, how the change in time 
affected grades. No Child Left Behind provided an 
impetus for collecting achievement data and measur-
ing effects over time.

During this time, the Centers for Disease Control 
and Prevention (CDC) was monitoring the mount-
ing research evidence of the role of sleep in teens’ 
mental and physical health and began voicing con-
cerns for the health of sleep-deprived teens. In 2010, 
they issued a call for a larger study to be conducted 
over several years on the outcomes for high schools 
that moved to later start times.

I was awarded that grant to study the outcomes over 
three years in high schools in several locations across 
the United States. Even though hundreds of schools 
changed to a later start time, only a few were willing to 
participate in data collection with students and parents 
and then engage in the resulting public scrutiny from 
the findings. Then as now, the politics of managing a 
community’s perception of the change is more than 
most superintendents want to deal with. 

But as we started our yearlong study, the evidence 
began piling up. Our research team found amazing 
changes were happening. Students were now awake 
the first hour of class, the principal reported fewer 
disciplinary incidents in the halls and lunchroom, 
and students reported less depression and feelings of 
greater efficacy. Over 92% of the parents said their 
kids were “easier to live with.”

As the early findings from Edina were being re-
ported, the Minneapolis Public Schools superinten-
dent and school board decided a year later, in 1997, 
that they, too, would change the start times of their 
seven comprehensive high schools from 7:20 a.m. to 
8:40 a.m. This change affected 52,000 K-12 students. 
The multitiered busing schedule moved elementary 
students to the earliest times, with high school and 
middle school students shifting to the later times. 
The outcomes for the Minneapolis students were 
similar to those for Edina, although the settings — 
urban as opposed to suburban — couldn’t have been 
more different. 

The medical research behind the change
What we know about human development and, 

most recently, about the maturation of the teenage 
brain lends credence to the fact that “it’s 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 de-
lay in the circadian rhythms for teenagers is directly 
related to hormonal changes during puberty. Most 
teens experience this so-called sleep phase shift only 
during adolescence; the shift will disappear as teens 
enter their 20s.

Teens need about 9.25 hours of sleep each night, 
a difficult amount to obtain when the brain doesn’t 
enter sleep mode until about 10:45 p.m. and when 
students must awaken early for a school day that be-
gins before 8:30 a.m. Medical research has shown 
dramatic negative effects of sleep deprivation, espe-
cially in people who are chronically sleep-deprived. 
Depression, obesity, substance use and abuse, and 
increased car crashes are just some of the serious 

There was no negative effect 
to the sports program or to 
the number of wins a school 
experienced after changing to a 
later start time.
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FIGURE 1.  
Percentage of students sleeping at least eight hours on school nights by school start time

Source: Wahlstrom et al., 2014.
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time of 8:55 a.m. Examining grades earned before 
and after the time change, we found:

• Statistically signifi cant increases in the 
1st-period grade point average in one or more 
core courses of English, math, social studies, 
and science in three districts with start times 
from 8:00-8:35 a.m.

• Signifi cant increases in grade point average in 
all 1st-period core courses for all semesters 
in all grades in Jackson Hole High School in 
Wyoming, with a start time of 8:55 a.m.

The evidence shows that the later the start time, 
the greater the academic benefi ts.

Health and activities outcomes
A seminal analysis of the data from the national 

Youth Risk Behavior Survey revealed that eight or 
more hours of sleep appear to be a tipping point in the 
at-risk behaviors of teenagers (McKnight-Eily et al., 
2011). Cigarette, alcohol, and marijuana use declined 
by 8% to 14% when teens slept eight or more hours 
each night, with depression and sexual activity also 
declining by 9% to 11%. Thus, the closer a school’s 
start time comes to enabling eight or more hours of 
sleep each school night, the greater the reduction in 
risky teen behaviors. Figure 1 shows the percentage 
of high school students in our study who slept at least 
eight hours on school nights by school start time.

In our study, we found the same patterns of ben-
efi t for the health of teens with a later start time. 

A look at eight schools with later start times
Eight high schools in fi ve school districts in three 

states — Minnesota, Colorado, and Wyoming — 
agreed to participate in the CDC-funded study, 
which I conducted from 2010 to 2013 (Wahlstrom 
et al., 2014). The start times of the high schools ranged 
from 8:00 a.m. to 8:55 a.m. We surveyed more than 
9,000 students in grades 9-12 on their sleep habits, 
mood, study habits, substance use, and cocurricular 
activities. We also looked at academic variables, such 
as grades earned, attendance, tardiness, and stan-
dardized test results. 

The eight high schools had a range of demo-
graphic characteristics, raising confi dence that the 
outcomes aren’t associated with a particular group 
of students. Percentages of students of color in the 
schools ranged from 10% to 40%, the free and re-
duced-price lunch rate ranged from 10% to 34%, 
and graduation rates ranged from 81% to 97%.

Academic outcomes
The analysis involved examining student data by 

school and grade level before and after the time 
change. We found signifi cant decreases in absences 
and tardiness in all grades 9-12 in the school dis-
tricts that had instituted the latest school start times 
of 8:35 and 8:55 a.m. — in one district, there was a 
66% drop in tardiness. 

An interesting difference emerged when we com-
pared the outcomes of schools starting at 8:00-8:30 
a.m. with those of the school with the latest start 

The closer a 
school’s start 
time comes 
to enabling 
eight or 
more hours 
of sleep 
each school 
night, the 
greater the 
reduction in 
risky teen 
behaviors.
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Among the 9,395 students in our study, those who 
slept eight or more hours each night were signifi-
cantly less likely to:

• Report symptoms of depression;
• Fall asleep in class;
• Drink caffeinated beverages;
• Have a phone or computer in their bedroom; 

and
• Do dangerous things without thinking.

The good news is that students who participate in 
clubs, sports, or other organized activities are signifi-
cantly less likely to use tobacco, alcohol, and other 
drugs, drink soda or energy drinks, or report depres-
sion. On the flipside, we also found that students who 
participate in clubs or other organized activities or 
work at a job for pay are significantly more likely to 
get insufficient sleep (fewer than eight hours a night). 
Further, the more days each week that students spend 
practicing or doing sports before school, the lower the 
self-reported grades. Thus, given what we now know, 
creating a balance between students’ sleep needs and 
their interests outside of school is important. 

When schools have a later start time, which en-
ables students to obtain eight or more hours of sleep, 
students are more likely to reap the benefits — un-
less they wake up often during the night to engage 
with social media. Students who reported more bed-
room distractions were significantly more likely to 
get insufficient (fewer than eight hours) of sleep on 
school nights. In our study, we found that 87.6% of 
those surveyed kept a cell phone in their bedroom, 
which could easily wake them with a beep when mes-
sages come through. Thus, a later start time isn’t in 
itself the panacea for reducing sleep deprivation in 
teenagers.

Car crash data
Car accidents are the greatest cause of accident 

death in teens; more than 2,700 teens are killed in 
car crashes each year. According to National High-
way Traffic Safety Administration data (n.d.), 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. Sleep deprivation is linked 
with car crashes for all drivers and is a particular 

Physician support for later start times
The American Academy of Pediatrics

The American Academy of Pediatrics (AAP) recommends middle 
and high schools delay the start of class to 8:30 a.m. 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 start times 
that allow students to receive 8.5 to 9.5 hours of sleep a night. In 
most cases, this will mean a school start time of 8:30 a.m. or later, 
though schools should also consider average commuting times and 
other local factors. 

“The AAP is making a definitive and powerful statement about the 
importance of sleep to the health, safety, performance and well-
being of our nation’s youth,” said pediatrician Judith Owens, M.D., 
lead author of AAP’s policy statement.

“By advocating for later school start times for middle and high 
school students, the AAP is both promoting the compelling 
scientific evidence that supports school start time delay as an 
important public health measure, and providing support and 
encouragement to those school districts around the country 
contemplating that change.”

Source: Let them sleep: AAP recommends delaying start times of middle and 

high schools to combat teen sleep deprivation. http://bit.ly/AAPsleep

The American Medical Association

The American Medical Association (AMA) adopted a policy to 
encourage reasonable school start times that allow students to get 
sufficient sleep. The new policy specifically calls on school districts 
across the United States to implement middle and high school start 
times no earlier than 8:30 a.m. 

“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,” said AMA Board Member William 
E. Kobler, M.D. “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 potential negative consequences,” 
said Dr. Kobler.

Source: AMA supports delayed school start times to improve adolescent 

wellness. http://bit.ly/AMAsleep

When schools have a later start 
time, students are more likely to 
reap the benefits — unless they 
wake up often during the night to 
engage with social media.
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paralyze decision making. Our investigation found 
that some of those concerns have a real basis and are 
best addressed before the time change, whereas other 
concerns never materialized.

Here are some issues that need attention:

• Athletic schedules that may result in a student 
athlete missing part of a class at the end of the 
day.

• Because of a rearranged bus schedule, younger 
children may have to take an earlier bus to 
school when it may still be dark.

• Arranging child care for younger children 
before and after school may be more difficult.

• Parents’ work schedules may not easily align 
with the new start time.

• The later start time may coincide with local 
rush-hour traffic, creating the need to discuss 
with the local traffic safety officials how traffic 
flow can be improved.

Here are some common worries that never mate-
rialized in the districts we studied:

• The later start time may result in less partici-
pation in sports and fewer games won.

• Because they get up later in the morning, teens 
may choose to stay up later at night.

• Participation in after-school activities may 
decline.

• Students might have difficulty arriving on time 
to after-school employment. 

• Transportation costs may increase.

Transportation — the timing and cost — is usually 
the biggest hurdle. Creative alternatives for student 
transportation are usually the best way to address 
the problem. Some districts shifted to multiage bus-
ing, while others moved to a wheel-and-spoke busing 
pattern. Also, concerns about sports can unnecessar-
ily derail the discussion. In the schools we studied, 
there was no negative effect to the sports program 
or to the number of wins a school experienced after 
changing to a later start time. Child care before and 
after school is an issue that supportive alternatives 
can help resolve, such as providing more options for 
fee-based care at each elementary school. Ultimately, 
involving and educating all members of the commu-
nity are essential for successful change. 

Where policy and research intersect 
The body of evidence concerning the academic 

benefits of a later start time for high school students is 
compelling. Also, the medical research into the func-
tion of the brain in memory, learning, and cognition 
is robust, while the link between sleep and mental 

problem for teenagers, who are inexperienced driv-
ers. A person who is sleep-deprived has reduced re-
action times, slower eye movements, and decreased 
ability to make quick decisions. In fact, a person with 
fewer than four hours of sleep has the same driving 
characteristics as someone who is legally drunk with 
a blood alcohol content of .08%. Sleep-deprived teen 
drivers are not only a danger to themselves but also 
a danger to anyone who shares the road with them. 

Our study collected car crash data from the three 
states’ departments of public safety. We examined 
crash data for September through May for teens in 
the schools before and after the time change was 
initiated. After the change to a later start time, the 
number of car crashes in the five districts studied 
decreased by 13%. Reductions ranged from 6% to 
70%, with the greatest reduction seen in the first 
year of the change in Jackson Hole, Wyo., which had 
the latest start time of 8:55 a.m. Given this compel-
ling information, it’s no wonder that the CDC, the 
American Medical Association, and the American 
Academy of Pediatrics have all issued policy state-
ments that endorse a high school start time of no 
earlier than 8:30 a.m. 

Some recommendations 
Given what we’ve learned from our research, we 

have a few recommendations for schools and districts 
considering changing their high school start times.

Go for the latest start time.
Research findings suggest that districts that make a 

modest move to a later start time  for example, from 
7:25 a.m. to 7:55 a.m. or from 7:35 a.m. to 8:05 a.m.  
experience modest benefits but also experience the 
same amount of community disruption as districts 
that make the change to start at 8:30 or later. In other 
words, the benefits are proportional to the amount 
of time change. Thus, when district leaders discuss 
whether to implement a later high school start time, 
they should select the maximum change possible. 
To make the change in stages or as a pilot will only 
lengthen the time, by years, that the community will 
have to deal with the disruption. 

The first year of a districtwide change will be an ad-
justment for everyone. However, once new routines 
have been in place for a year, districts that have made 
the shift have not voted to return the high school to 
the earlier start times.

Some concerns are real; others just imagined.
In every community, people expressed concerns 

about the possible negative effects of implementing 
a later start time in their schools. These issues can 
often polarize the views of community members and 

When 
district 
leaders 
discuss 
whether to 
implement 
a later high 
school start 
time, they 
should 
select the 
maximum 
change 
possible.
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Teens face an incredibly challenging world. To-
gether, school leaders and parents have the responsi-
bility to create the best possible conditions for them 
in which to grow and thrive. Implementing later high 
school start times is a signifi cant change that posi-
tively affects their health, safety, and learning. If we 
have that will, we can fi nd the way.  K
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health is unequivocal. Finally, we can’t ignore recent 
studies on the decrease in car crashes involving teens 
with greater amounts of sleep. Implementing a later 
high school start time acknowledges the vital rela-
tionship between school policies and the research 
on human development. Rarely do those two worlds 
intersect so directly. 

Next steps
Schools and districts that are considering changing 

the start time of a high school must engage a wide 
range of stakeholders in the discussion. Administra-
tors and teachers need to discuss how the sleep needs 
of students intersect with school activities, such as 
the timing of homework assignments. Parents need 
to become better informed about the importance 
of sleep and how to support good sleep hygiene 
at home, including removing technology devices 
from their child’s bedroom at bedtime. Finally, the 
most successful transitions to a later start time have 
brought into the process community health care pro-
viders, such as pediatricians; community activities 
directors, such as parks and recreation leaders; and 
public safety offi cials.

It’s taken 20 years for schools across the United 
States to fully engage in the movement to change high 
school start times. Education decision makers have 
begun to realize that teens aren’t lazy and that they 
are, instead, in a unique time in their development 
where they need substantial amounts of sleep. That 
recognition is driving the changes in start times (see 
www.startschoollater.net/) that we’re now seeing in 44 
U.S. states and in hundreds of schools and districts. 

FIGURE 2.  
Suggested bedtimes for middle and high school students*

WAKE-UP TIME BEDTIMES BY AGE RANGE

10-13 14-17 18-19

4:30 am 6:30 pm 7:30 pm   8:30 pm

4:45 am 6:45 pm 7:45 pm   8:45 pm

5:00 am 7:00 pm 8:00 pm   9:00 pm

5:15 am 7:15 pm 8:15 pm   9:15 pm

5:30 am 7:30 pm 8:30 pm   9:30 pm

5:45 am 7:45 pm 8:45 pm   9:45 pm

6:00 am 8:00 pm 9:00 pm 10:00 pm

6:15 am 8:15 pm 9:15 pm 10:15 pm

6:30 am 8:30 pm 9:30 pm 10:30 pm

6:45 am 8:45 pm 9:45 pm 10:45 pm

* Based on average hours of sleep per night recommended by the National Sleep Foundation, 2015.
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