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Abstract

Strong evidence demonstrates that significant nusnifeadolescents are experiencing severe
sleep deprivation. An increased physiological needleep and a reduction of hours of sleep as
they grow older, coupled with a delay in their bgical clock, makes teenagers more awake in
the evening and less awake in the morning. Bemmended that a plan to increase the
awareness of Memphis City School educators, paemistudents to healthy sleep needs and
habits be developed and implemented. It is alsomenended that a feasibility study be
conducted to determine the potential costs andfiteié piloting a school start time of between
8 - 8:40 a.m. for select Memphis City middle anghhschools.

l. Introduction and Methodology

At the request of the Hyde Family Foundation, theniyphis Shelby Crime Commission agreed
on May 20, 2002 to review the literature pertainioghe relationship between school start time
and student success. The primary purpose of thewas to determine the efficacy of delaying
the school start time for Memphis City middle amghhschools in an effort to improve student
success. A secondary objective is to examinedlagionship, if any, between middle and high
school start time and the rate of juvenile crimd aictimization.

The staff of the Crime Commission conducted a $eaf@vailable literature on the subject.
Specifically, reports documenting the experiendestiwer school districts that changed the start
time of their schools were examined for their ontes and for their relevancy to forming an
opinion regarding the benefits a delay of schaaitsime might have for Memphis City middle
and high school students. In addition, literatlmeumenting the nature of adolescent sleep
patterns and habits and the interaction betweap glatterns and habits and school performance
were reviewed for the insight they offered conaegrthe nature of the issues involved.

Related Research

Recognition of the uniqueness of adolescent sledpnms and habits and the relevancy of this
distinctiveness to school performance is a relatimew development. The physiological need
adolescents have to have more sleep and the &dh#ir biological clock is delayed is well
documented by rigorously controlled studies ambisconsidered a controversial subject among
sleep researchers or educators. There is, howepaucity of studies conducted to assess the
impact changing school start times has on improsingent academic performance and/or
impacting the development or reduction of antisomialelinquent behavior or juvenile
victimization. In addition, reports of school dist experiences in implementing changes is
primarily in the form of anecdotal reports ratheart in any controlled, generalizable form.

The most notable research in the field has beedumiad by Mary A. Carskadon, PhD, Director
of the Chronobiology/Sleep Research Laboratory, BrBdley Hospital and a professor in the
Department of Psychiatry and Human Behavior at Brémiversity School of Medicine in
Providence, Rhode Island and Kyla Wahlstrom, PhEso&iate Director and Research Associate
at the Center for Applied Research and Educatimnptovement (CAREI) at the University of
Minnesota in Minneapolis. While Carskadon has eotrated on studying the actual sleep
patterns of adolescents, Wahlstrom has been thepyiinvestigator for a series of studies



documenting the impact changing school start tiasedn students, parents and teachers. The
latest report of Wahlstrom’s findings was publisiedugust 2001.

The definitive summary of existing research abtegs-related issues affecting adolescents, to
date, is théAdolescent Sleep Needs and Patterns Research RembResource Guidaublished
by the National Sleep Foundation in 2000. Carskaglas co-chair and Wahlstrom was a
member of the task force that developed the reppbe.most recent and comprehensive review
of the subject can be found $leep Needs, Patterns, and Difficulties of AdolesceSummary of
a Workshop Published also in 2000, this document presentsisissans of scientists, health
professionals, teachers, school board memberstsaaad young people at a workshop
conducted by the Institute of Medicine and the dlal Research Council at the Forum on
Adolescent of the Board on Children, Youth, Famsileld in late 1999 (Graham, 2000).

Il. Problem Statement

A working group on problem sleepiness, convenetP®i7 by the National Institutes of Health's
National Center on Sleep Disorders Research an@ffiee of Prevention, Education, and
Control, identified adolescents and young aduljesal2 to 25 years, as a population at high risk
for problem sleepiness (NIH, August 1997). Whiie working group identified the injuries and
deaths related to lapses in attention and delagsguabnse times at critical moments, such as
while driving, as being the most troubling consetes of sleepiness, lack of sleep has also
been linked to lack of information processing, meyraeficits, increased irritability, anxiety,
depression, decreased creativity, inability to hawwdmplex tasks, daytime sleepiness, falling
asleep in class, moodiness, hyperactivity, anxaety a lower IQ while in the state of being sleep
deprived (“Center for Applied”).

Several studies indicate that moving school siiawes back one hour may result in happier
students, grade improvement and a reduction inpdiise problems, iliness calls and depression
among students. On the other hand, a later schkembltisne may trigger decreased involvement
in after school activities and after school tutgrinomplicated and/or dysfunctional
transportation of students and difficulties fordgnts with jobs, family responsibilities or those
in athletics. Planning to move school start tiroas result in community discord and teacher
disapproval (McGee, 2002).

lll. Definition of Terms

Biological Clock/Circadian Rhythms Influencing hormones that play a role in sleep and
wakefulness, metabolic rate and body temperatheshiblogical clock or circadian rhythms is a
group of 10,000 cells located within the brainhe hypothalamus (“Teens and Sleep”). Itis an
internal 24 hour clock fundamental to all livingganisms. The first circadian gene was
discovered in a fruit fly in 1971. The discovenyli997 of the first circadian gene in a
mammalian model, a mouse, accelerated researble realm of sleep-related issues. In the
human adult, the biological clock switches the iotaithe "wake" state for about 16 hours a day
and to the "sleep” state for about 8 hours a dag.hiological clock of most adolescents
typically requires 9 to 10 hours of sleep evenyhddrs (“Teens and Sleep”).



Sleep Phase Delayt is very difficult to get restful, consolidateteep when the biological clock
is turned on. Conversely, it is difficult to stayake, concentrate and be alert when the
biological clock is shut off. Although most adudtsd children operate on a 24-hour biological
clock, studies show that the biological clock @ thipical adolescent runs much slower, on a
cycle of 26 to 30 hours. The difference in thddmccal clocks is considered to be
developmental and the adolescent is commonly etld as having a natural sleep phase delay.

Dim Light Salivary Melatonin Onset (DLSMO)Since melatonin is a hormone detectable in
plasma and saliva and secreted at night undertdioetrol of the circadian pacemaker, it is
accepted practice among researchers to measuevéte of melatonin in an individual to use as
a circadian phase marker. Taking a sample of dridual’s blood would be intrusive and
difficult to do without disturbing sleep patterriserefore, researchers investigating adolescent
sleep habits use measures of melatonin in the attgogaliva or DLSMO to mark the phase of
the adolescent’s intrinsic circadian timing system.

Adolescent:Research has demonstrated an unexpected chatigefimctioning of the
biological clock as an individual reaches the ptipstage until they reach adulthood. For the
purpose of school planning, adolescents are comgldbose children attending middle or high
school. For the purpose of sleep researchersidividual child is categorized as adolescent
based upon the child exhibiting certain milestohgsical developments signifying that they
have reached Tanner Stages'1-Bhese physical developments include the grovtrody hair
and other physical characteristics thought to §ygmiaturity.

Sleep Debtlost sleep accumulates over time and the greateslgep debt incurred the greater
the negative consequences. Studies suggest thatflaleep incrementally impacts the learning
curve with six hours of sleep completely elimingtam individual's capacity to learn (Graham,
2000).

IV. Discussion

For many years, it was assumed that adolescelytdstep late at night and slept late in the
morning as a result of a desire to strive for iretefence and emulate adult behavior and
activity; an increase in social and entertainmgastunities; and/or school, employment and
athletics demands. Although these factors, andrabcial and environmental pressures,
contribute significantly to the unusual sleep hahitd patterns of most adolescents, recent
studies have demonstrated conclusively that theralao physiological explanations for
adolescent sleep patterns (Carskadon, Acebo, Risbtiay Tate, & Seifer, 1997).

At the workshop on adolescent sleep needs mentiabede, William C. Dement, director of the
Sleep Disorders Center at Stanford University andlair of the meeting, framed the issues by
posing the following four questions: How much sleepadolescents require? What factors
contribute to sleep loss in adolescents? Whath&ednsequences of chronic sleep loss in young
people? What can be done about it? (Graham, 200t).remainder of this White Paper will be
an attempt to answer these four questions.

! puberty is divided into five stages called TarBarges. Tanner Stage One is pre-pubertal and Biegés adult.
Female puberty begins at about age 11, but carefaog ages 9 — 13.



How much sleep do adolescents require?

Whereas the typical adult needs approximately @ushof sleep a night and younger children
have been found to sleep an average of 9 hour@@nanutes and then awake spontaneously,
several studies have confirmed a pattern of yaghhey progress through adolescence,
continuing to get the same amount of sleep bubngdr waking spontaneously. By mid-
puberty, even with 9 hours and 20 minutes of sldagtime drowsiness appeared and seemed to
even worsen (Graham, 2000).

What complicates the question is that while chitdreaching and passing through adolescence
physiologically need more sleep, the fact is thaytare usually getting less sleep as their needs
increase. Several studies conducted by Carskadom tstat the median amount of reported sleep
by 9" to 12" graders is 7.5 hours with a quarter of the stugleyiorting sleeping 6.5 hours or
less (Carskadon, Wolfson, Acebo, Tzischinsky, &&eil998; Carskadon, Harvey, Duke,
Anders, Litt, & Dement, 1980; Carskadon et. al970

Part of the reason for this contradiction can lxtbatted to the sleep phase delay experienced in
adolescence. Evidence in support of this, accgrtbrCarskadon, comes from a correlation of
self reports of pubertal development and circagiaase preference backed up by a correlation
between physical measurements of puberty (usingdratages) and measures of melatonin
secretion indicating the stages of the adolescéndisgical clock taken in repeated studies of
thousands of adolescents participating in contiadleep studies conducted at Stanford Sleep
Camp and in sleep laboratories (Carskadon etl@8). What is of particular interest is that the
tendency for adolescent sleep patterns to be diliayaso reported in South America, Asia,
Australia and Europe (Carskadon, 1999).

An adolescent’s internal drive to stay up late (sbmes as late as 3 a.m.) is seemingly poorly
matched with a need to get up early in the mortango to school. Carskadon’s studies show
that for two-thirds of students bedtime was aftepIm. on school nights while 91 percent rose
at 6:30 a.m. or earlier. Paraphrasing Ronald Bl ,DFéssociate Professor of Psychiatry and
Pediatrics at the University of Pittsburgh MediCainter, it's no use telling them to go to bed at
11 p.m. because their internal clock is showing @&b.m. (1999).

Although the pattern of sleep deprivation appeatset more pronounced in males, Carskadon
concluded that boys and girls, as a group, borddyeing pathologically sleepy by the time they
reached 10 grade (Carskadon et. al., 1998). Even adolesedmisyet enough sleep tend to be
drowsy during the mid-morning due to their interslglep delay (National Sleep Foundation,
August 19, 1999). Over 50 percent of studentsrtdgEng most awake after 3:00 p.m. (New
York United Teachers, 1998).

The problem is significantly compounded for thetwasjority of youth who do not get enough
sleep in the first place. Teenagers given six siofisleep a night are considered as sleepy as
untreated patients with narcolepsy, a disease ctaesized by severe sleepiness (“Teens and
Sleep”, 2002). Expecting adolescents to atterwdaid in the early morning hours is akin to
asking an adult to perform in the middle of thehmigCarskadon has been quoted as saying that,
"many teens are so sleepy that they are operatitegkind of twilight zone.” (Hellmich, 2000).



The sleep adolescents are losing accumulates ioaverésulting in a sleep debt. "Daily loss of
sleep accumulates in a linear fashion.” (Grahar@p20The greater the sleep debt, the greater
the negative consequences. An individual who nelyigets six hours of sleep or less per night
is functioning just like someone who stayed up d8rk straight after getting eight hours of sleep
on a regular basis.

In an attempt to payback their accumulated slebp, delolescents typically "sleep in" on
weekends, further complicating the problem. "Delgyweekend bedtimes and rising times for
several hours can disrupt the normal sleep cyclehnthe way jet lag can affect long-distance
travelers.” (Graham, 2000). The biological closkeset by 30 to 40 minutes of bright light. If
an individual keeps changing the time at which theywke, their biological clock continues to
try to readjust in response to their daily timdidt exposure to daylight. Irregular sleep patsern
resulting from switching around wake up times byrenthhan a one to two hour difference
wreaks havoc on adults and adolescents alike.

Clearly, adolescents typically require 8.5 — 10rsaf sleep every 24 hours. Additionally, the
hours of sleep that best fit their delayed biolagjdock are approximately after 11 p.m. to 8
a.m. Furthermore, making up for lost sleep on aleggasis by recouping more than two hours
of sleep per night on weekends, instead of malkimps better, in fact, exacerbates the problem.

What factors contribute to sleep loss in adolescest?

In addition to the physiological changes in sleatiggns explained above, a number adolescent

behavioral and psychological patterns appear téribere to significant sleep loss. These

include:
Reduced parental involvement in their children&egl schedules as children reach
adolescence. Fewer children in early teens repatttheir parents still set their bedtimes
and most said that they require an alarm clockparant to wake them up rather than
waking themselves spontaneously as they did auager age (Carskadon, 1999).
Increased social opportunities and academic demamdisiccess in the bedroom to
computers, televisions and telephones. Theserfaate thought to contribute to a delay of
and a reduction in sleep (Carskadon).
Employment has been found to be connected to lia#times and shorter sleep times among
adolescents. A survey in the late 80s showedtathirds of high school students had jobs
with nearly 30% working 20 or more hours a weekode working 20 hours or more
reported later bedtimes, shorter sleep periodseritequent oversleeping and arriving late at
school and more frequent episodes of falling asleejghool (Carskadon).
The rates of caffeine consumption by adolescent$a form of heavily caffeinated sodas
and coffee, have increased dramatically. Estimetdst 153 billion ounces a year, young
people appear to be using caffeine to compensateddequate sleep which may have the
adverse effect of keeping them awake when theyldhmuiasleep (Graham, 2000).
Depression, and substance abuse in the form oft¢ohzse, can each be both a symptom and
a cause of sleep deprivation. Teenagers who gresiked have disturbed sleep and
insomnia. Smoking has increased significantly agneenagers and those who smoke have
increased problems falling asleep, staying asleepgased incidence of depression and
minor accidents, and higher consumption of cafféia@ nonsmokers (Graham).



What are the consequences of chronic sleep lossymung people?

Although a direct connection between sleep lossparaa school performance has not been
conclusively drawn by any widely accepted studwdogrades and poor school performance
seem to be associated with poor sleep in adolescéfigh school students describing
themselves as having academic problems or whoaanéng C’s or below report getting less
sleep, going to bed later and having more irregslzep schedules than their peers reporting
higher grades.

It has been suggested that a direct link betweadegrand sleep deprivation would be hard to
demonstrate for several reasons. First, a smalbrty of students are able to function well even
with short amounts of sleep. Second, grades alonet capture the cognitive and behavioral
changes teens exhibit in laboratory settings whewg are subjected to sleep deprivation. The
changes observed are thought to affect performaweethe long-term. Third, grades connote
different performance levels in different schodtdcts and even at different schools in the same
district. To establish a direct link between chealeep loss and school performance would
require an investigation of actual academic peréorce over time in conjunction with a
monitoring of student sleep patterns. This stualy ot been done.

There has also not been any investigation regattimgnpact chronic sleep loss has on teen
antisocial or delinquent behavior or juvenile vigization. Again, the assumption is that the
negative behaviors documented as being associatiedaep loss contribute to increased rates
of high risk and illegal behaviors. In additiofthaugh no studies have evaluated the impact
later school start time has on delinquency or mi#ation rates, the assumption is that since teen
crime and victimization rates are highest in therafchool hours when students arrive home
before their parents are home from work that rateisld decrease as students leave school later
and arrive home to parents that are already hoome Wwork. Less time unsupervised would
provide fewer opportunities for trouble (Thinkquégernational Challenge, 1999).

The negative consequences of poor sleep in adolissiteat have been demonstrated include:

. Sleepiness, manifested in difficulty getting uptione for school and in falling asleep in
school, is the most direct consequence of adoléstesp loss. Sleepiness contributes to
conflict with parents, poor self-esteem and a gfri@mdency toward brief mental lapses
(Dahl, 1999).

Tiredness results in changes in motivation, difficinitiating behaviors, difficulty in

making long term or abstract goals and a decreasisistence in working toward achieving
any goals (Dahl).

Negative moods, such as anger, sadness and féahility, moodiness and low tolerance

for frustration are the most frequently describbdracteristics of sleep-deprived adolescents
(Dahl). Sleepy youth have difficulty controllinggir emotions and behavior and are more
likely to appear unfocused, silly, impulsive or skdas been suggested that the behavior of
a sleep-deprived adolescent resembles behavior coanemonly associated with Attention
Deficit Hyperactivity Disorder (National Sleep Falation, 2000).

Increased likelihood of stimulant use, particulaniyhe form of caffeine and nicotine use has
been associated with lack of sleep in adolescahtsehol and similar substances have also
been implicated (National Sleep Foundation).



Increased risk of injuries and death is highly agged with sleep deprivation. One study
found that drivers age 25 or younger cause 55%lbind asleep crashes. In addition,
adolescents with insufficient sleep who consumeaeveall amounts of alcohol are at even
greater risk because sleep loss has been shoveigiaién the effects of alcohol (National
Sleep Foundation).

What can be done about it?

There are two most commonly offered recommendatisn® what can be done to use the
information that is known about adolescent sledpepas and habits to help teenagers be better,
happier and more successful students. The ficetmenendation is education. The second is
setting the start times of middle and high schémlsetter match the delayed biological clock
and unique sleep patterns of teenagers.

The vast majority of Americans have poor knowledegarding sleep. The National Sleep
Foundation’s 199®@mnibus Sleep in Ameri¢®oll found that 83 percent of 1,014 adults
surveyed failed the Sleep IQ test (National Sleepnigation, 1999). There are significant
resources available at libraries, bookstores anth@mternet to help educate parents, educators
and adolescents about the importance and stepstakén to assure healthy sleep habits. Many
school districts have posted on their websites fisardly guides explaining the relationship
between school performance and sufficient sleep stggestions for parents and students as to
what they can do to help their children or themsglget regular and adequate sleep. Many
publications accessible for free over the inteoitdr self administered questionnaires designed
to help the user assess their sleep habits and @@eldtake steps to modify them if necessary.

It is highly recommended that, with or without anoge in school start times, a comprehensive
plan to educate teachers, parents and studerite gdeep needs of all youth be developed and
implemented. The conclusive research demonstrétmgeed for good sleep habits, coupled
with the widespread practice of poor sleep hahitg, minimum, warrants a comprehensive plan
that would include: health classes offering a gigant focus on the importance of good sleep
habits; training for educators and counselors tp tieem recognize signs of chronic loss of sleep
in students and teach them how to communicate patknts and students the importance of
receiving adequate sleep; a systematic districewpoblic education campaign at the outset of
each school year communicating to parents and stsitlee importance and what they can do to
assure good sleep (Hellmich, 2000).

The recommendation regarding moving school staxgiis a bit more complicated, lacking in
clearly demonstrable results and more fraught wattroversy. Although a number of school
districts have changed the start times of theiosls) few have done so in an effort to impact
academic performance or public safety and evenrfeaee documented the impact of making
the change. However, two have been completedpbiiem being a follow-up done in
Minneapolis to examine the effects of the staretithange; it will be discussed below.

The findings below illustrate how Minneapolis’s sohstart time change affected various
aspects of both the school district and studemés abmparing information obtained three years
before the time change to three years after the tinange.



Minneapolis, MN (Wahlstrom, 2002)

In 1997, Minneapolis’s seven comprehensive higlosishchanged their start time from 7:15am
to 8:40am. Using six years worth of data—threayéafore the time change and three years
after, researchers used attendance, tardinessigthrates of continuous enrollmént
graduation rates, longitudinal data from a quesi@ore, and qualitative data from focus groups
to examine the impact of the start time changetodents.

Enroliment
During the period under examination, researcharaddhat the number of students who
stayed in the same district or school for two aargencreased, while the number of students
who moved from one school to another or moved thaut of a school district declined
steadily.
Researchers expected to find the percentage afrsismidontinuously enrolled to be higher for
those in grades 11 and 12; however, they foundditet the start time was changed, the number
of students enrolled in grades 9 and 10 experieacgdtistically significant increase as well.

Attendance
Students in grades 9 — 11 who were continuouslgliedlr for two or more years “had
consistently high rates of attendance, between &38®5%” (Wahlstrom, 2002, p.8).
Attendance for continuously enrolled seniors ranfgech 89% - 93%.

Overall, attendance rates for continuously enradiedients in grades 9 — 12 was not

significantly different between the years that pied and followed the later school start time.

The average attendance for students in grade 9wehenot continuously enrolled for two
consecutive years during the years preceding e ¢thange was 72%; after the time
change, the rate rose to a highly significant leveb%.
For non-continuously enrolled students in gradearid 11, their combined pre-time change
attendance rate averaged 73.7% and moved to 7#tBfdlee time change with those in
grade 11 experiencing the larger gains.
Researchers suggest that the importance of theaserin attendance for non-continuously
enrolled students is that it may be one way toptra those students who otherwise might not
have finished high school.

In terms of ethnic groups, attendance after theghan start time improved for Hispanic,
Black, White, and Asian students in grades 9 —Adr. American Indian students, after the
start time change, attendance improved during gr@dend 10, but decreased slightly in
grade 11. In grade 12, attendance rates werathe for students in all ethnic groups both
before and after the start time change.

Grades Earned
Overall, the grades earned by students in the §@ars following the change in start time,
when compared to grades earned in the three yezgsdging the change in start time,
showed a slight improvement, but not a statistycsihnificant improvement. “Students’

2«A numerical measure that tracks the frequencywihich students stay in a given school or stapiwithe high
schools in the district, as opposed to transferinitg and out of a school or the district multifilmes” (RJ4.6).



self-report from a written survey on their gradamed corroborate this finding”

(Wahlistrom, 2002, p.11).
Researchers found grades to be a difficult meti@kamining the start time change because
they encountered the issues of fair comparisoninvitie grade data: differing course names
from school to school, schedule differences (rimdster v. semester; length of class periods),
data entry (misspelled name, incorrect birth dakejgdent transience (a student changing schools
during the school year), and missing data. Intamdiissues such as variability in teacher
perception, varying grading policies, and potergralde inflation made using grades as a
measure by which to judge the efficacy of a changehool start times very difficult.

Sleep Habits
In December 1997, a sleep habits survey was givarsample of Minneapolis students in
grades 9 — 12 (start time: 8:40am) and to a sanf@&udents in a demographically similar urban
school district (start time: 7:30am). The survegswe-administered to Minneapolis students in
2001 (start time: 8:40am).
Students in Minneapolis slept an hour longer eaghtrihan their peers who started school at
7:30am because of the later start time.
When comparing Minneapolis students in 1997 toghin2001, no significant change was
found; students were continuing to go to sleepwakie up at the same times. This finding
is likely contributed to the impact the studeniieadian rhythms and similar weekend
schedules (social life, work, family time).
This data is important because many parents anthaldrators were afraid that with a later start
time, students would stay up an hour later eachtnitn Minneapolis, this was not found to be
the case.

Transportation
Minneapolis did not experience an increase in partation costs when switching to a later
start time; “the only changes made were the tirhestises used the routes” (Wahlstrom,
2002, p.19).

New England

During the 2002-2003 school year, researchers coedpgavo urban, public middle schools from
New England to one another; “School L delayed thtirt time from 7:15am to 8:37am while
School E remained at 7:15am” (Baroni, Naku, SpagldGavin, Finalbourgo, LeBourgeois, &
Wolfson, 2004, p.A396). A sample df and &' grade students from each school were assessed
at two points during the year (spring and fall)ngsihe Adolescent Sleep Hygiene Scale, the
Sleep Habits Questionnaire, and self reported gré8aroni et. al.).

During the fall assessment, it was found that sitslat School L woke up 60 minutes later,
received 50 minutes more sleep, and left for schbobst 1.5 hours later on school mornings
than students at School E (Baroni et. al., 200Apwever, between schools, there were no
“differences for sleep hygiene practices, schoghhbedtimes, weekend sleep variables, self-
reported sleep need, and sleep wake behavior pnsbi@Baroni et. al., p.A397). Similar
findings were reported during the spring assessment



The researchers found differences in self-repagtades as well. In the fall, female students at
School L reported higher grades than females a@d# in the spring, 8graders at School L
reported higher grades thafi raders at School E (Baroni et. al., 2004). Thowgpearchers
were concerned that 28% of all students surveyeorted getting less than 7.5 hours of sleep
each night, overall, their study confirmed pricsearch by showing that the sleep patterns of
middle school students improves with a delayed alcbiart time (Baroni et. al.).

Prior to the comparison study done using beforeadisd time change information from just the
Minneapolis school district, a study, also donaNghlstrom, compared the Minneapolis school
district (after making the time change) to a destaf comparable size that had not switched to a
later school start time. While the study resutisattibed earlier are more comprehensive
concerning what changes occurred after changimagater start time, the study below is still
relevant and worth examining.

Beginning with the 1997-98 school year, the Minr@apSchool District changed the start time
of its seven high schools from 7:15 a.m. to 8:40.a&and dismissal from 1:45 to 3:30 p.m. and
asked the Center for Applied Research (CAREI) atGbllege of Education and Human
Development at the University of Minnesota to easdtthe impact of the later start time on
students, staff, families and community membernse Miinneapolis SchoolStart Time Study,
published in November, 1998, and tehool Start Time Study Technical Report, Volume |l
Analysis of Student Survey Dapaiblished in August 2001, are the results of tegtiest
(Wahlstrom, Wrobel & Kubow, 1998; “Center for Apgdi”, 2001). Wahlstrom gathered data
from students, teachers, parents, building anda@leoffice administrators, educational assistants
and support staff through individual in-person #gldphone interviews, written surveys, focus
groups and a review of documents. She took afsgchtandom sample in three Minneapolis
high schools and a middle school and compared mésdo samples taken from a high school
and middle school in a comparable urban schodlictistalled District B.

In the first study, Wahlstrom concluded that altlogsome difficulties with transportation and
after school athletics arose, the overall impressias that there were clear positives. The
average score on the Depression Scale was signtlfidawer for Minneapolis students and the
number of days home sick over a two-week periodsigisficantly lower. There were lower
levels of sleepiness, falling asleep, arriving |&eling tired and absenteeism reported. Students
reported higher grades than the students in Dif€ticThere was no statistically significant
difference in the amount of time students spemixinacurricular activities and a majority of
teachers reported that the change in school statthiad a positive impact on their personal
schedule before school.

On the downside, there were students asking txtxgsed from class before the end of the
school day to get to an athletic event on timejestis late to school due to transportation
problems stemming from buses being late in the mgrbecause the schools were now in the
second tier of bus delivery and more impacted affitrdelays, and 68 percent of teachers
disagreed with the statement that the later scinoel had a positive impact on their personal
schedule after school. In fact, many teachersrtegdnaving to drive in heavier traffic both to
and from school with the start time change (Wabfstet. al., 1998).
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Wabhlistrom'’s follow up last year found that studentthe Minneapolis schools were getting
more sleep. They were not going to bed any lai@n the students in District B and were
continuing to have the same weekend "oversleepémpat even though they were able to sleep
an hour later in the morning. Minneapolis studeatstinued to report no restrictions in their
extracurricular activities, sports and after schemaployment. Although Minneapolis students
continued to get higher grades, Wahlstrom cautidghatlit was impossible to directly attribute
that to the change in school start time. Wahlstnaade not attempt in any of the evaluations of
the change of school start times in Minneapolisvaluate the impact the change had on
adolescent anti-social or delinquent behavior @iegtent victimization rates.

A number of other school districts, in the procelssonsidering whether to change the start
times of their schools, have surveyed teachergnpgand community members as to their
opinion about the value of making the change. Nhagh school teachers surveyed said the
optimal time to start school is 8:00 a.m. Almoétpercent have said that a 3:00 dismissal would
not have a negative impact on activities. A tetaphsurvey of 765 parents concluded that most
parents prefer a time of 8:00 a.m. (Graham, 2000).

Recently, the school district in Bristol, Tennesdeeeloped a proposal and conducted a
comprehensive community preparation in the expiectatf changing high school start times.
The result was a 4 inch thick report containing 83fponses to the plan with 82% (686)
opposing. The Bristol school system decided téetdie plan until there was clearer evidence
that changing the school times would result in iowed school performance (McGee, 2002).

Among the recommendations made by Wahlstrom aret®ik that an extensive period of
investigation and planning precede a school disréecision to alter school start times. A
feasibility study examining a number of variablpedfic to each district and sometimes to each
school must be conducted. These variables maydackwvaluation of current sleep patterns and
habits of students; the establishment of a basefiséudent sleep habits and performance;
consideration of school athletics and other aftéosl activities schedules; the ability of
students to access tutoring or meet with teachefied and after school; the ability of parents to
meet with teachers before and after school; thigyabf students to make doctor and dentist
appointments; the transportation schedules of¢hed district; family patterns that may entail
older children providing transportation and/or bsitiing for younger children in the family;
businesses in the community that rely on studemi@yees and students who maintain after
school employment; the costs involved in adjustragsportation and other schedules; teacher
and other schools staff's personal schedules;$betischools for community activities; school
food services, and safety issues related to daydigt darkness (National Sleep Foundation,
2000).

In addition, a significant period of public educetiis mandatory. There are a wide range of
possibilities to consider. It is recommended #ibstakeholders be involved in a review of
relevant data and be included in a debate of tksible options (see Appendix 1). Besides the
various possible times that could be set for scetat time, changing school start time may be
coupled with block scheduling to offer a later stame without impacting after school
schedules, or, as Wahistrom has recommended, aitezrstart times such as "zero hour"
courses and late afternoon courses may be congdifi€enter for Applied”, 2001).
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Public Safety

In all of the studies relating to a switch to lasehool start times, none have addressed the issue
of crime or public safety in the hours followingetbend of the school day, namely, the hours of
3pm to 5pm. It was decided that an examinatiguagnile crime statistics for the metropolitan
areas that moved to a later start time should bderimken to determine if there were any
changes in crime levels before and after the staet change, however, attempts to obtain
juvenile crime information from the Tulsa, Minne#ippand Milwaukee police departments and
juvenile courts were unsuccessful. That said,xaménation of crime statistics from Memphis
will be undertaken to see if there are any sintiksior differences in the overall level of crime.
For a listing of school districts that have, widl,lor have considered switching to a later start
time for some or all of their schools, please gg®eadix Il.

According to data supplied to the Tennessee Buddalmvestigation by the Shelby County
Sheriff's Office and the Memphis Police Departmejtyeniles under 18 were most often
involved in offenses between noon and 2:59pm Tuesd@riday during the 2005/2006 school
year. On Mondays, juveniles were involved in naftnses between 3pm and 5:59pm, whereas
Tuesday — Thursday saw the majority of juvenilensies sometime between noon and 2:59pm.
Chart 1, below, illustrates the above findings.

Chart 1
Number of Incidents Involving Juveniles in Memphisand Shelby County August 2005-May 2006
Time of Day
Day 6:00am-8:59am| 9:00am-11:59am 12:00n-2:59pim 3:00pm-535@ | 6:00pm-8:59pm|  Total
Monday 115 185 267 314 223 1104
Tuesday 143 200 307 300 225 1175
Wednesday 168 203 387 312 249 1319
Thursday 146 193 388 298 243 1268
Friday 128 220 341 297 201 1187
Total 700 1001 1690 1521 1141 6053

To more closely determine when juvenile offendirgsweccurring, the hours between noon and
5:59pm were broken down into individual time fram&nce the hours were individually
examined, it was found that juvenile incidents, May— Friday, most frequently occurred
during 2pm and 2:59pm, with 3pm-3:59pm being the neost active block of time for all days
of the week. This finding is significant becauskals in Memphis and Shelby all let out
between 2pm and 3pm, thereby illustrating thatrduthe 2005/2006 school year juveniles were
most “active” during after-school hours. Chart®ws that juveniles are most involved in
negative behaviors in the one to two hours immedidollowing the end of the school day, not
during the school day.
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Chart 2

Number of Incidents Involving Juveniles in Memphisand Shelby County August 2005-May 2006

Time of Day

Day 12:00n-12:59pn] 1:00pm-1:59pn] 2:00pm-2:59pm 3:00pm-3:$® (4:00pm-4:59pm| 5:00pm-5:59pm Total
Monday 67 52 148 137 88 89 581
Tuesday 60 52 195 112 92 96 607
Wednesday 83 63 241 134 96 82 699
Thursday 89 64 235 128 76 94 686
Friday 70 54 217 124 84 89 638
Total 369 285 1036 635 436 450 3211

SOURCE: Tennessee CrimeOnline, November 26, 2007

To further depict what is happening locally, threds that the juveniles were admitted to

Juvenile Court, according to court intake logsZ006 and 2007, were examined. During a 24-

hour time period for both 2006 and 2007, it wasiibthat the greatest number of juveniles were
admitted into the court between 9am and 9pm. @dniles admitted between 9am and 9pm, the

data shows that the admittance of juveniles inteedile Court was highest between 4pm and
7pm for both years. See graph 1.

Graph 1
Number of Juveniles Admitted to Shelby County Juven ile Court: 9am - 9pm
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Also, as can be seen in graph one, the times meshiles committed crimes do not completely
overlap with the times most juveniles were admitteduvenile Court. First, it must be

remembered that the data provided does not captary offense or every juvenile. For

instance, the figures reflected in charts one amdinclude only Group A offenses (i.e. robbery

or burglary), but do not include Group B offensashsas disorderly conduct or criminal

trespass. In addition, status offerfsésr instance, truancy, are not reflected in ti flgures,

3 Violation of an offense that an adult would notdeained for (personal communication, B. Powetlyémber 16,

2007).
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but juveniles who commit such an offense can bectsd in the Juvenile Court intake figures.
Also, the figures in charts one and two reflect wha incident occurred and who the victim
believes the suspect(s) is, not if the suspectagtslly arrested.

Additionally, it may be speculated that the diffece in volume, according to time, between
intake and law enforcement data, is due in pathiédime it takes an officer to complete the
necessary paperwork and transport the juvenilevenile Court. Based on the above
information, it can be intimated that delaying #uhool start time may impact the number of
juveniles who commit and are later booked intodtreenile Court.

To view how many juveniles were admitted to Juseeiburt for a 24-hour period in 2006 and
2007 as well as how many juveniles were admittedypnth in 2006 and 2007, please see
appendix llI.

V. Conclusion

Participants in the workshop at therum on Adolescenamncluded that, "(I)ater school starting
times are not a panacea for adolescent sleep pnebleor do they work well for all students or
all school districts.” (Graham, 2000). Considerihg strong scientific evidence linking chronic
sleep deprivation to a wide range of dysfunctidrediaviors that intuitively and anecdotally are
linked to school performance and potential antelomi delinquent behavior and juvenile
victimization, the feasibility of changing the gtimes in Memphis City Schools and the
potential benefits for middle and high school stideertainly warrants further investigation.

Many of the school districts around the countrysidering making a change in their school start
times include students performing at higher letieésn Memphis City School students. The
potential may exist for greater gains in the Cityi@mphis. On the other hand, a thorough
evaluation of the monetary costs and the attitedasakeholders are required to know if
changing the start time for Memphis City middle dagh schools would be a good strategy to
improve student performance and reduce crime alwigdency and juvenile victimization.

In light of the large size of the district, it mighe valuable to conduct a feasibility study
considering whether to pilot several different tinl@nges in different schools, including the
option of alternative start times. A first stepths regard may be to analyze the performance of
students in Memphis City middle schools that areaaly starting at 8:30 a.m. (A. Maceo
Walker, Avon, Craigmont Middle, Hickory Ridge Midgland 8:15 a.m. (Ida B. Wells

Academy) as compared to students attending comlgaratdle schools with earlier start times
in the city.

Currently, a bill proposed by Rep. Zoe Lofgrenjtéed theZ's to A’'s Act(see Appendix Ill) is

in the Committee on Education and the WorkforcthenU.S. House of Representatives. If
passed, this legislation would provide grants dfmore than $25,000 to local educational
agencies that agree to begin school for secondadgists after 9 a.m. If awarded, the secondary
schools served by the agency would have two yedredin classes after 9:00 a.m. It is curious
as to why the bill calls for a start time after@#&m. when most literature is suggesting that the
optimal start time is between 8 — 8:40 a.m., howeMemphis City Schools may want to
consider monitoring the progress of this legistatidhe bill may change to include an earlier
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start time before it is passed, or if passed Wwieh3:00 a.m. start time, it may still be an
interesting option to try for one or two schoolghe district.

Clearly, the decision as to whether to delay the sime for Memphis City middle and high
schools require long term planning and extensigseaerch. In the interim, it is highly
recommended that a plan for education be develapddmplemented throughout the district.
Using resources available for free (see Appendixdivthe internet makes this a relatively
inexpensive undertaking that may produce positselts and that would, in any case, be
important to developing any long term goals invetyactual changes in scheduling.
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Appendix |

Steps for School Districts Considering a Change iSchool Start Time

1.) Convene study group of educators, parents, studadtsommunity members to study issue.
2.) Develop written statement of analysis and reasoftingxploring delayed start times for

middle and high schools.

3.) Develop preliminary delineation of issues and comee(positive considerations versus

negative considerations)

Instructional issues/consequences

Consequences for other school levels includingngnextended day, extracurricular
activities

High school class schedules for students and tesiche
Employee group discussions

Extracurricular and remediation activities
Employment opportunities

Interscholastic sports schedules

Transportation

Facility/field use

Consequences for families

Consequences for neighborhood businesses

Safety issues

Food service

Fiscal impacts

4.) Develop Task Forces to investigate important issues

5.
6.)
7))
8.)
9)
10.)
11.)
12)

13
14.)
15.)
16.)

Research (establishing baselines, review experiehcther schools, compare differences
existing between Memphis City middle schools cutyenperating with different start
times)

Scheduling

Before and after school activities

Transportation

Public engagement (parents, teachers, studends,saftool program providers, employers)

Survey various stakeholder groups.

Review research & survey results.

Review and analyze transportation, scheduling d@herstudies.

Develop options.

Identify and analyze implementation issues and egusnces (listed above) for each option.
Develop action plan for each option (timeline, @sgibilities, costs).

Provide interim report to School Board.

Engage community in discussion of options.

Hold information sessions for the public at eadmost/school level
Conduct assemblies for students and staff at hdas
Meet with parent, teachers, student and relevamnwanity groups

Select option(s).

Develop evaluation plan(s) for each option chosen.
Develop implementation schedule(s) for each optinosen.
School Board action.
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17.)) Implement option(s).
Announce decision/notify families
Develop calendars/notify families
Develop master schedules
Develop interscholastic sports schedules/notifyilies
Develop extracurricular schedules/notify families
Adjust bus routes/notify families
Families adjust schedules
18.) Evaluate
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Appendix Il

Start Time Change Approved:

1.) Minneapolis, MN. When: 1997-1998 school year.

2.) Tulsa, OK. When: 2005-2006 school year.

3.) Arlington, VA. When: 2001-2002 school year.

4.) Milwaukee, WI. When: 2005-2006 school year.

5.) West Des Moines, IA. When: 2006-2007 school year.
6.) South Burlington, VT. When: 2006-2007 school year.
7.) Racine, WI. When: 2006-2007 school year.

8.) Lee County, FL. When: 2006-2007 school year.

9.) Johnston County, NC. When: 2007-2008 school year.
10.) North St. Paul-Maplewood-Oakdale, MN. When: 20082 school year.
11.) Roanoke, VA. When: 2008-2009 school year.

12.) San Diego, CA. When: 2008-2009 school year.

Start Time Change Discussed:

1.) Pinellas County, FL.

2.) Fairfield, CT.

3.) Boston, MA. (individual schools; in Boston, a schoan change the start time if 75% of
the faculty agrees to it).

4.) Seattle, WA.

5.) St. Petersburg, FL.

6.) Issaquah, WA.

7.) Princeton Junction, NJ.

8.) Clark County, NV.
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Appendix 11l
H.R.1313/ Z's to A’s Act
Sponsor:Rep. Zoe Lofgren (CA-16)

Summary: Authorizes the Secretary of Education to providgamt of no more than $25,000 to
each local educational agency that agrees to lsetiool for secondary students after nine
o’clock in the morning.

Actions:
3/29/2001: Introduced; Referred to the House Cotemibn Education and the Workforce.
6/20/2001: Referred to the Subcommittee on Educdieform.

Committee/Subcommittee:
House Education and the Workforce
Subcommittee on Education Reform

Cosponsors:

Rep. John J. LaFalce (NY-29) — 5/2/2001
Rep. Cynthia A. McKinney (GA-4) — 4/24/2001
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Appendix 11l

Juveniles Admitted to Juvenile Court Detention Cengr, According to Month

, in 2006 and 2007

Month
Year January | February | March April May June July August [September | October | November| December] TOTAL
2006 908 744 909 884 891 559 672 770 937 860 774 708 9,616
2007 729 566 762 801 915 572 521 715 822 827 734 654 8,618

SOURCE: Juvenile Court of Memphis and Shelby Coutpe 2008

Juveniles Admitted to Juvenile Court Detention
Center, According to Hour, in 2006 and 2007

Year
Time 2006 2007
12 AM 314 412
1AM 336 358
2 AM 308 306
3 AM 271 229
4 AM 206 170
5AM 153 109
6 AM 96 78
7 AM 65 55
8 AM 139 77
9 AM 593 242
10 AM 317 351
11 AM 407 382
12 PM 419 448
1PM 505 503
2 PM 550 521
3 PM 508 438
4 PM 740 632
5PM 679 589
6 PM 583 538
7 PM 576 506
8 PM 565 480
9 PM 506 437
10 PM 459 432
11 PM 321 325
TOTAL| 9,616 8,618

SOURCE: Juvenile Court of Memphis and She
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Appendix IV

Sleep Education Resources

American Academy of Sleep Medicine
Westbrook Corporate Center, Suite 920
Weschester, IL 60154

708-492-0930

708-492-0943 (fax)

www.aasmnet.org

New York State United Teachers

Division of Research and Educational Services
159 Wolf Road

Box 15008

Albany, NY 12212-5008

800-342-9810

518-459-5400

518-454-6450 (fax)

http://www.nysut.org

National Center on Sleep Disorders Research
NI/NHLBI/NCSDR

Two Rockledge Centre Suite 10038

6701 Rockledge MSC 7920

Bethesda, MD 20892-79

301-435-0193 (0199)

301-480-3451 (fax)

www.nhlbi.nih.gov/about/ncsdr

Board on Childrenith and Families
The Natioraldémies
500 Fifth Street, NW
Washington, DC 20001
202-334-1935
202-334-3584 fax)
http://www.bocyf.org

Center for Applied Research and Educational Improese
Uriiyed Minnesota
360 Educational Services Building
56 East River Road
Minneapolis, MN 55455-0208
612-624-0300
612-625-3086 (fax)
http://cehd.umn.edu/CAREl/default.html

Natleaip Foundation
1522 K Street, NW
Suite 500
Washington, DC 20005
202-347-3471
202-347-3472 (fax)

www.sleepfoundation.org

www.sleephomepages.org
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