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ABSTRACT

Sleep matters for adolescents. It matters foriphland mental health, for success in
the classroom and in extracurricular activities,dafety while driving and for protection
against potential future psychological problems suostance abuse. Although the
recommended nightly amount of sleep for adolesdsriser nine hours, many factors
interact to preclude teens from getting the sléey heed. This study uses a biocultural,
multi-method approach to examine how biologicalfwal, and environmental factors
interact to affect adolescent sleep behavior iokeod of 50 high school freshmen in the
United States. High school is a place where adel@s learn social and academic skills
that will carry them into adult life, but it alseqvides a space where they are socialized
into “how to sleep.” By exploring sleep and rethteehaviors, including ways to cope
with inadequate sleep, in a group of teens who dérer 15 years old and evenly
divided between White and Hispanic and male andfemparticipants, this research
explores how sleep is embedded within webs of iddi&i, household-level, school-
specific and societal factors. Beyond examining ldvice about sleep and teens’
experience of sleep behavior is internalized andcehed by adolescents, special
attention is paid to the relationships betweenguaabktechnology use and sleep, and also

to the relationships among sleep and food and ioaffatake.
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CHAPTER 1: INTRODUCTION

Sleep is a paradoxical element of health. Typjcdtlere is no immutable advice on how
to sleep “better.” On the rare occasion when dsaddress sleep they, might offer,
“Get the sleep you need.” But how much does aeraye adult” need? Six hours?
Seven? Ten? Among teenagers, this becomes everambiguous. Lay ideas about
sleep requirements abound and often conflict vadearchers’ findings that teens should
be sleeping more than 9 hours per night (Carskati®g). “Be able to wake without an
alarm in the morning” is good advice for gettingegdate sleep, but this is likely to
require going to bed at a time when many othemgthare happening, including engaging
in activities outside the home like sports or otteareation, completing schoolwork,
eating dinner, watching TV, communicating with fris or simply talking with your
family. In order to investigate this paradox ofahsleep fits — or does not fit — into the
lives of everyday Americans, and how people thipéu it, | sought out perhaps the

most sleep-deprived group in the United Statesuidher study: high school students.

Inadequate sleep has serious, if not always wdidligaed, short and long-term
consequences for everyone who sleeps too littéole@scents, who are still actively
developing in physical, mental and emotional realmsvever, are at increased risk for
poor sleep and its associated consequences. Theseelat life stage balances puberty
and mental and emotional growth, which are fa¢éieby sleep, with a strong desire to

capitalize on new activities and social relatiopshiwhich often preclude sleep. With the
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recent rapid rise of portable, on-demand commuioicand entertainment technology,
teens have multiple ways beyond the phone to cormatenwith friends, and they can
interact (for example, playing a video game toggthaeen if they are in separate physical
locations. The proliferation of cell phones alseams that adolescents may communicate
with friends in their rooms rather than using ag®phone that may be more easily
monitored by parents. All of these technologicatelopments have a potentially
negative impact on sleep time and sleep qualityreyteens, at a time when they need
more sleep due to the maturational changes affgttieir bodies and brainable 1,

below, presents some of the major consequencesidéquate sleep for adolescents.
These consequences will be discussed in furthail @etChapter 2 and in the

Conclusion. They are introduced here to indich&e turrent sleep literature recognizes a
variety of negative outcomes associated with inadexsleep ranging from poorer
memory for new information to potential death i&ttention or sleep occurs at the wrong

moment, such as when driving.
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Table 1: Short and long term consequences of inadegte sleep

Short-term consequences Long-term consequences
Higher depression, anxiety, lower| Psychological problems,
self-esteem especially more anxiety,

depression
Links to substance abuse Links to substance abuse
Poorer self-regulation and impulse Potential for increased BM
control

Poorer memory for new tasks or | Potential for re-wired
information, poorer performance orbrains/prefrontal cortex

tasks, poorer grades effects
Trouble concentrating/paying Setting up poor sleep
attention patterns for the future

Increased chance of getting sick

Injury or death from drowsy
driving/falling asleep at the wheel

To date, few anthropological studies have focusesdl®eep behavior in general, and none
have focused on sleep behavior in adolescentsrder to investigate how adolescents
balance their need for sleep with their desireadigipate in social and other activities, |
conducted a study from a biocultural persepctikecentral element of biocultural
anthropology thinking is the interrelationships agdiological, cultural and
environmental factors in human lives. Although thare earlier expressions of this
biocultural paradigm, notably work by Wiley (1992nd McElroy (1990), a particularly
comprehensive explanation of how anthropologistg awenduct a biocultural study
comes from Thomas’ (1998) introductory chaptethia bookBuilding a New Biocultural
SynthesisIn this work, he suggests that in order to undacstacal social relations and
their impact on health, it is important to investig both the historical and political-
economic context of a research site. Beyond thigiew, researchers must also be

attuned to local environmental conditions that psteor constrain actions (and
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subsequently, health) among individuals. Finallgerlaying history, political economy
and the local environment, the researcher showkkirgate the kinds of biological and
cultural adjustments individuals are making to lamanditions, including an examination
of the effectiveness of these adjustments, tha@rtsnd long-term consequences, and
their potential position in a feedback loop, afiiegtthe local biology, culture and

environment.

Biocultural Model
Drawing on Thomas’ description of biocultural sesliand the specific biocultural

models put forth by McElroy (1990) and Gillett-Neg (n.d.), who privilege the overlap
of biological, cultural and environmental variabldsonstructed a biocultural model to
graphically explain the interrelationships amongjdyy, culture, environment, sleep
behavior and coping behaviors that | will explosepart of my comprehensive study of
adolescent sleep. This model, presentdéi@se 1 below, guides me both in the
development of my major research questions, whitifallow the model in this text,

and also in the interpretation of my research figdiin chapters 4 through 7.
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Biology

Sleep Behavior

Coping
Behaviors

Figure 1: Biocultural model for sleep behavior

This model expresses a number of interactionsiidhiay the reality that biological,
cultural and environmental elements all affectgleehaviors, and that inadequate sleep
leads to coping behaviors, which hopefully leadhanges that feed back into sleep
behaviors, improving sleep. However, coping betwayilike sleep behaviors, are
affected by biological, cultural and environmerigadtors, and in order to impact sleep

behaviors, coping behaviors must change some eteshéiology, culture or the
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environment. This might be a short-term changeh st working over the course of
several weeks to alter the body’s biological exgigan of sleep timing by going to bed
the same early hour each night, or incorporatinggalar nap into one’s sleep schedule.
Or it might be a long-term change, like lobbying tbcal school board to consider
altering school start times for high school. Tiyige of change could remove both an
environmental constraint, having to rise at a palér time for school, and also a cultural
one, the perception that first thing in the mornmthe best time for everyone to perform

at their peak (although this is frequently truedtder adults (Vince, 2006)).

Research Questions
In order to explore the links implied by the bidcuél model above, | recruited 51 high

school freshmen to take part in a multi-method ythdt investigated their perceptions

of their own sleep, their sleep patterns, relatqus between their sleep and food intake,
links between their sleep and technology use, apthg strategies used by these teens in
the face of inadequate sleep. My five specific aesle questions to address these areas

are:
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7

+ How do adolescents in this population perceive theown sleep? This includes
an examination of factors that they think affe&itisleep, their perceptions of sleep
need and ideas about sleeping too much and tte &ttd their sources of
information about sleep.

+« What constitutes "normal sleep” in this population of adolescents?

+« What are specific ways in which adolescents copetiinadequate sleep? Do
strategies vary with regard to household compositi, gender, or ethnicity?

« What effect does longer or shorter sleep (as compad to average sleep
length) have on total calories, fat, and caffeine consumednd duration of
physical activity on the next day in this populatia of adolescents?

+« How does late-evening technology use interact witken sleep in this
population of adolescents?

These questions are rooted in biocultural theamg,each contributes to a better
understanding of adolescent sleep and its consegaeMhomas’ (1998) focus on
exploring the physical and social environment lgadsiy questions oteen perceptions
of sleepas well asvhat constitutes normal adolescent sle@efhis population. Both of
these questions explore how cultural ideals ofpsléshaped by the social environment),
and demands placed on teens (by both the physidad@cial environment), interact with
adolescent biology to produce both the teen slepeg, and teens’ perceptions of that
sleep. The question of adolescent perceptionsedf bwn sleep is of primary
importance because teen perceptions are dired#ieceto their normative sleep
behavior. A focus on normal, everyday behaviod amprivileging of individual voices

sets anthropology apart from other disciplines #adly sleep, most notably psychology.
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Embodied sleep
In addition, a primary focus on perceptions of glaad actual sleep allows me to

examine multiple levels of British sociologist Roteleadows’ (2005) typology of
embodied sleep. Before explaining this typologeg, terms “embodiment” and “culture”
both require further explanation. Nancy Kriegeplains that embodiment recognizes
that “we, as humans, are simultaneously socialgsesimd biological organisms”

(Krieger, 2005 p. 350), and that clues to changiogulation patterns of health (in this
case, sleep patterns) are likely to be found “endiinamic social, material and ecological
contexts into which we are born, develop, interat endevour to live meaningful

lives” (ibid.). Biocultural anthropologist William Dressler situatembodiment as a
central concept in biocultural anthropology by agkhow researchers make an “explicit
effort to link collective meaning to individual baior.” He continues, “A biocultural
perspective demands this, because a bioculturappetive is a study of embodiment in a
very specific sense. It is the study of how expergegets written on the body in terms of
measurable physiological, psychological and everphwogical outcomes...and to do
S0 it must trace culture to the individual” (Dressl2005 p. 24). Dressler’s definition of
“culture” is a very cognitive one, focusing on sthperception — essentially, what is in
any individual’s head in a given culture is a mbagersonal model of how their society
works, and “cultural” or shared (consensus) modéhe same. As | explore embodied
sleep in my adolescent population, | will examisvtsleep obtained by these teens
reflects their experience of the intersection @ifrtibviology, cultural ideals transmitted to

them about sleep, and powerful influences from Ila¢tir social and physical
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environments. To explore the abovementioned “caltideals” | use a definition of
culture that includes both internal and externaiednts, following Kelso (2001). Internal
elements include things like ideas, values, expiectsa and beliefs, while external
elements include, for example, objects, institigiand behavior. As culture is
experienced both cognitively (as suggested by Degsand behaviorally, accessing

“cultural ideals” about sleep requires both intews and participant observation.

Returning to Meadows’ (2005) typology of embodséekp, | investigate how teens
embody normative and pragmatic sleep by 1) askilojeascents what affects their sleep
2) asking them what advice they get from multigarses orhow to slee@nd 3)
conducting participant observation to see how fEeptions match up with behavior.
Normative embodimeimcludes opinions and perceptions of how to “sleep healthy
way,” while pragmatic embodimemxpresses an idea of what is “normal” for sleep in
relation to one’s social roleAsking teens about their physical, mental and evnali
experiences of sleeping too much and too little alsables examination of the
experiential embodimemtf sleep in this population, which Meadows defiass
encompassing feelings related to sleEgploring what constitutes normal sleep in this
population illuminates the intersectionw$ceral embodimenthich is the biological
body’s contribution to sleep, as well@sgmatic embodimenivhere teens seek to

“sleep like a teenager.”
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Coping with inadequate sleep
Turning once more to Thomas (1998), his emphasilsiangical and cultural

adjustments also leads to my questions aboping behaviors that teens engage in when
they judge their sleep to be inadequatel also a specific potential coping behavior
suggested in the recent literatureesasuming additional food or beverages, or altering
physical activity in order to compensate for inadatg sleep the night beforg&upta et

al., 2002; Landolt et al., 2004; McLellan et aD08; Van Cauter and Knutson, 2008). In
addition to being directly driven by bioculturakthry, the question of coping behaviors is
also important to begin to document how teen clsoicay have long-term effects on the
biological, cultural and environmental variableattBhape their sleep, as seen in the
model above. Examining coping behaviors, speclfidabw adolescents determine if
their sleep is inadequate enough to require berawibange, also emphasizes the
negotiatedhature of sleep in adolescent/hen to sleep, and how much to sleep are
often negotiated within the self, based on phydicadiness, the availability of engaging
activities, and environmental cues such as darkriRekationships also influence sleep —
and in the case of teenagers still living at hoitis,clear that parents and adolescents
participate in a process of negotiating teen slEeqally, investigating the specific

coping behavior of increasing food intake proviteth a point of comparison between
this study and other studies concerned with effetctteep on body mass index (BMI)
(Knutson and Lauderdale, 2007; Taheri et al., 2084J also allows me to utilize my
human biology training to investigate the rangaddlescent biological experience with

regard to food intake and sleep, and explore hasealelements link to the local context.
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This focus on the range of adolescent experierardieswhy | chose to sample on
ethnicity. In the local context, ethnicity is atpotial source of population variation in

both sleep and food intake.

Institutional impacts
Kelso (2001), laying down the main characteristitbiocultural anthropology in a web

essay, echoes Thomas’ contention that elementdtofe affect biology, but also
introduces a new element — tension between techimalochange and established
institutions. He asserts that in our current énapid technological change, culture may
not only assist humans in adapting to changingrenmental conditions, but also hinder
us as well. Kelso explains “Whereas technologimabvation is the ultimate source of
cultural novelty and as such often the source sriughtion, social institutions and
ideologies serve to integrate and to maintain store stability within cultural
systems.”(Kelso, 2001, Section 5, Paragraph 6) |&\#tability may be beneficial,
conflict arises when social institutions and idgi¢s get too far out of touch with current
realities. This is exactly what has happened sl#lep timing in the United States.
Recommendations for everyone to get a solid eightshof sleep per night, with children
generally advised to get more, are tied to a Fordshour work-week paradigm that
presumes a 9 to 5 job for a husband whose incomdfisient to support an entire
family. While this reality may have been prevalenthe early to mid-twentieth century,
today’s post-Fordist era, as described by Harv8g9l includes flexible, decentralized

labor. This leads to an increase in part-time wart work by contractors, and also
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encourages more employment of women in these r&esn since Harvey’s description
of flexible accumulation in the late 1980’s, Amamcwork schedules have become even
more disassociated from a “typical” 9 to 5, 40-haarkweek, thanks to technological
advances that make constant connection with th&plemwe possible. With these new
flexible and “always-on” work arrangements, reaBtof time use do not match well with
the Fordist-inspired sleep schedule of the preveras Instead, flexible work and 24-
hour leisure timing demand a more flexible sledmesdale, but especially for teens,
school schedules and ideas of “ideal sleep” infbeeiby the past make “flexible sleep”
an unrealizable goal. As Kelso concludes, “Bel@tated long ago become the criteria
we use to make everyday decisions in the pres&ets¢, 2001, Section 5, Paragraph 7).
Kelso’'s examination of the tension between the hypwe technological change and the
stability of social institutions leads to my finalsearch question about ttetationship
between late-evening teen technology use and,slMegh examines how the 24/7
availability of communication and entertainmeng(ttechnology environment”) may
conflict with an established school schedule satinger a different social-economic

system than the current one.

Sleep is a paradoxical health behavior becausegutito action advice on “sleeping
better” ideally requires changing the individualigrent sleep behaviors. Sleep
behaviors, however, are shaped not only by indalidhoice, but also by institutions that
may not reflect present-day realities of econorygteams, by social interactions, and by

communication and entertainment technologies. Qlgh this sense of the dual
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“individual influence” and “cultural influence” ipresent in sleepers of all ages, it may be
magnified in adolescents because of their speaifilogical differences with regard to
sleep, as well as their legal requirement to belksd in high school, an institution where
scheduling has definitely diverged from current\iexlge about the best schedules to
encourage adolescent alertness and learning (Hatbsén 2005; Wolfson et al., 2007).
This dissertation, by exploring teen perceptionsleép, actual sleep behaviors, teen
technology use, and ways of coping with inadeqakgtep in a sample of 51 adolescents
seeks to describe how biological, cultural and mrental realities intersect to produce

the sleep we see in teenagers today.

Outline of the Dissertation
Following this introduction to my biocultural modahd research questiorf@3hapter

Two reviews the relevant literature that contextualites study, beginning with an
examination of the biological and social conseqesraf inadequate sleep that may

especially affect adolescents.

Conducting a study that captured data on sleeprmpaitsleep perceptions, food intake
and activity for at least 40 (the initial recruitnigyoal) §'-grade adolescents over the
course of more than one year, from October 200¢ateember 2007, required a
comprehensive multi-method research design, ddtail€hapter Three. Main methods
included interviews, participant observation, stterm sleep diaries completed upon

awakening, and prospective food, activity and tedbgy diaries kept concurrently with
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the sleep diaries for short (3-day) periods ataughtee time points across the school
year. Teens also completed several brief quesiogson topics such as sleep behaviors

and perceptions, and technology use.

Chapter Four begins by describing a typical day at the higrosthwhich was my
primary site for contact with my teen participanihis chapter addresses the question,
“How do adolescents in this population perceive theown sleep?” This includes an
examination of factors that they think affect th&aep, as well as their perceptions of
how much sleep they need. In addition, | expleen$’ ideas about sleeping too much
and too little, and their sources of informatiomabsleep, both who (or what) the
sources are, and the kind of information they piteub teens. | examine how adolescent
sleep relates to the emerging “sleep industrialgler;y” going beyond the experience of
any individual teen to address the commodificatbaleep in society at large, and then

conclude with teen perception of sleep need angassibility of sleeping “too much.”

Chapter Five asks How does late-evening technology use affect teeeegb in this
population of adolescents?”This question addresses the technology use thatsad
the free time of many teens, and its effects oepslerhis examination of technology
relates to an exploration by my participants of thiee girls obtain less sleep than boys,
because many teens in this sample think that ggtidess sleep partially because they

stay up later on their cell phones.
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As mentioned above, the academic home of sleefestigitypically a department of
psychology, psychiatry or medicine, and these pisas often focus on sleep disorders
in preference to characterizing “normal” sleeporgran anthropological perspective,
however, what is normative in a population or dunel is often the most interesting.
Chapter Six presents data on total sleep time (the lengthvad from reported lights out
to reported last awakening) and other sleep varsatal answer,What constitutes
"normal sleep” in this population of adolescents?” | present mean sleep values for
adolescents in this population for weeknights, veaeknights and summer nights. To
contextualize this sleep data, | explore how ad@ets conceptualize the effects of “too
little sleep” on their physiology, mental abilitieand emotional lives. After discussing
teen perceptions of what it is like to sleep “tityd” and how it affects them, | return to
the sleep dairy data to examine two possible wegss may change their behavior to
cope with too little sleep — namely, napping andnding their sleep timing (altering
bedtimes or wake times). This analysis begins swanthe questions\What are

specific ways in which adolescents cope with inadegte sleep? And do strategies

vary with regard to household composition, gendemr ethnicity?

Following this exploration of teen coping, | contexmy examination of sleep diaries to
elucidate any differences in sleep that mat beedlto ethnicity, gender or activity level
in this population. Although some investigatorsénasked how sleep may differ by

gender (Vallido et al., 2009), few have addresskdie differences (especially between

White and Hispanic individuals, although see aeseoff articles by Roberts and
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colleagues (2004; 2006; 2000) for some work in #nea) and also differences in activity

level (Brand et al., 2010) as factors that mayratewith sleep.

Chapter Sevenexaminesoping with sleep losdy altering food consumption
(including fat consumption, used here as a proxyjtmk food” consumption, and
caffeine consumption) or activity levels. Prioninwestigating the sleep-food and sleep-
activity relationships, Chapter Seven presents fotake and activity parameters for the
entire sample, and then takes an in-depth lookwatss of caffeine among the top 10
and bottom 10 caffeine consumers in the sampldowiag this, the overall food and
activity data are divided by ethnicity, gender, actlvity level to see how food intake
varies across these groups. |then use a stadéaration approach to explore the food
intake and activity patterns of teens who havetslaep standard deviation longer than
normal (comparing to the mean sleep time for a wiggk or weekend night) or who
have slept one standard deviation less than noithake data answer the question,
“What effect does longer or shorter sleep (as comped to a teen’s average sleep
length) have on total calories, fat, and caffeineansumed, and duration of physical

activity on the next day in this population of adokscents?

The Conclusionreturns to themes introduced in the Introductiott @hapter Two,
especially focusing on the short and long term equences of inadequate sleep for

adolescent health and development.
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Appendix A provides a table of all methods used in this neseavith appropriate
descriptions and citationAppendix B illustrates relationships between body mass
index (BMI) and total sleep time in my sample toypde a point of comparison with
recent research literature that often does not uneastual food intake, but instead uses

a proxy of body mass index (BMI) to compare to gldarations.
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CHAPTER 2: THEORY AND BACKGROUND

To organize and present the literature that seasdkle basis for this research, | return to
the biocultural model depicted Figure 1. This model posits connections and interplay
among biological, cultural and environmental fastthrat directly affect adolescent sleep
behavior. Adolescent sleep behavior, if it resitsyadequate sleep, then leads to
coping behaviors related to sleep. These copihgwers are also affected by biological,
cultural and environmental influences, and copialgaviors utilized by adolescents feed
back into teen sleep behavior. The aim of thisefigtion is to integrate biology, culture
and environmental influences on sleep behaviorantmgle, multi-faceted picture of
adolescent sleep behavior and coping behaviorectlatsleep, but the existing literature
most often presents only a small part of this petun the pages that follow, | will

briefly explore what is known about:

1) The biology of sleep behavior, specifically:
» The biology of adolescent sleep, situated withiarger literature of adolescent
physical and mental development.
* The negative consequences (biological, psycholbgié other), both short and
long-term, for adolescents who obtain inadequageps!
» Short term coping behaviors to address inadeqlete,sand how these are
situated in a biological, cultural and environmégtantext in the United States

(U.S.)
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* The impact of short sleep on food intake, caffeimake, and physical activity

levels

2) Relationships between culture and sleep behaspecifically:
* Theories advanced by anthropologists and socidlbglsout sleep in Western
society
* Theories of time famine and the economic and soedllty of flexible
accumulation that directly affect sleep

* What is known about “the culture of adolescentsiee the U.S.

3) Environmental influences on sleep behavior, i$jgady:
» Sleep constraints imposed by high school

» The omnipresent technology environment and itsceffa sleep

History of sleep studies
Recorded theories about why humans sleep may tedttzack to the Greeks. In th8 5

century B.C, Alcmaeon believed that sleep occuwken blood filled the brain vessels,
with individuals waking up when the blood drainextk out. Plato (427 — 347 B.C.) and
Artistotle (384 - 322 B.C.) posited that “vaporsrfr food decomposing in the stomach
rose to the brain to cause sleep” (Dement and VaugtB99 p. 29). Although likely
based on sound observations (the tendency of ohais to fall asleep after a large meal)

this theory was ultimately proven anatomically irmpible Though it is certain that
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people speculated about sleep and its functiovedeet the third century B.C. and the
Renaissancethe next advancement noted by historians of sle@mce occurred in
1729, when the French astronomer De Marian obsehatdhe leaves of his mimosa
plant followed a light/dark cycle, folding up whérbecame dark and opening when the
sun rose. He confirmed that even when the mima@saplaced in a darkened cupboard,
it still followed this cycle (Klein, 2007). This sttovery began the science of
chronobiology and paved the way for discoveriesuaibite cyclical nature of sleep and

other biological processes.

Jumping ahead to the early 1950’s, scientistsy theiosity piqued by evidence of
recordable electrical activity in the brain, becanterested in exploring brain activity
during sleep (For example, see Aserinsky and Kkitni953). The ability to record the
sleeping brain’s activity enabled them to makerfiees about the existence of different
stages of sleep that humans and many other anpaséed through during the night
(Kleitman, 1960), from very light sleep to rapideesnovement (REM) sleep, to deeper,
more restorative stage 3 and 4 sleep (Dement anghéam, 1999). As sleep science
progressed from the early recording of the eleatctivity of the brain during sleep,

guestions about sleep physiology became more spzedaalthough even into the early

1 And in fact, historian A. Roger Ekirch has writteriascinating book entitled “At Day’s Close: Night
Times Past” that discusses attitudes about nighbahaviors at night from Roman times all the way
through approximately 1900, with a focus on theliemodern” era between 1600 and 1800. Though
sleep does play a part in his discussion, it ismtgaangential to his exposition of night, with tArception
of the reality of segmented sleep, which will bgatissed below in the section “evolutionary
underpinnings.”
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1980’s pioneers of sleep research were still phisigsinformation on the basic rest-

activity cycle (Kleitman, 1982).

Evolutionary underpinnings

Some of the main questions still explored by skemgarchers today are evolutionary
ones, including “Why do we sleep” and “What is #reestral pattern for human sleep?”
Examination of these questions reflects an abiditegest in human behavior and what
shapes it, including evolution. Darwin’s theoryd&fscent with modification , through
the action of natural selection and other evolw@igrforces (Darwin, 1958 [1859]; Mayr,
2001) applies as well to sleep as it does to atbestellations of behavior that shape
what it is to be human. Two theories of why huméand other animals) sleep are
presented below, followed by evidence for the amakpattern of human sleep. Two
additional theories of the function of human slé®gt articulate with adolescent

development will be presented later in this chapter

The main functional answer to “why do we sleep’tdigered thus far seems to be a
connection between sleep and learning, specificaélynory consolidation (Curcio et al.,
2006; Gais et al., 2002; Mednick et al., 2003; Wagat al., 2001), where subjects (adults
and adolescents) who slept after learning factasks performed more accurately in
experiments that asked them to recall those fageidorm those tasks again. Contrary
to this focus on sleep for learning and memory obdation, however, Siegel (2009),

based on analysis of data on sleep across spagesmmals, proposed that sleep is best
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seen as a state of “adaptive inactivity,” a var@rdormant states found throughout the
plant and animal kingdoms. This hypothesis andgaming/memory hypothesis
described above are not necessarily mutually exaudn fact, though Siegel’s idea of
sleep as a state of adaptive inactivity is a migasiew among sleep researchers, he
focuses on the fact that mammals sleep for veryadéde amounts of time, and the length
of their sleep does not seem related to body neasgpt weakly among herbivores
(Siegel, 2009) or basal metabolic rate. Therefaggarsimonious explanation for sleep’s
function may be that it began as adaptive inagtidkeeping when it was not ecologically
beneficial to forage, mate, or engage in othewvdies. After a sleep pattern was
established, it then took on additional functio@®(ld and Lewontin, 1979), such as
memory consolidation. The main drawback to thi$ gbunified theory, however, is that
of perhaps 4,000 mammalian species, only 60 to¥8 had their sleep tested in any way
(Siegel, 2009), leaving much unknown about slegpénanimal kingdom and across

broader phylogenetic divisions.

As for the ancestral pattern of sleep, based dm listorical documents from the early
modern period in Europe and America (1600-1800)r@Bk 2005) and late twentieth-
century lab research (Wehr, 1992), it seems thaistaep pattern may be biphasic. This
means that prior to widespread artificial lightiagd in modern times when artificial
light is removed experimentally, humans sleep lioeé to five hours, wake for one to
three hours, and then sleep again until dawn. paitern is far removed from what we

see in the West today, where sleep is typicallysobdated into one uninterrupted block.



35

If individuals deviate from that pattern, theiregbeis deemed “disordered.” | speak only
to Western patterns here, because there is a ddgtiblished literature documenting
sleep patterns and timing across much of the nost&keworld. Anecdotal evidence
suggests, however, that modern sleep patternsacanrding to environmental and social
variables, with some populations sleeping in a &ghmanner while others sleep in a
more consolidated way, often shifting sleep timimgnatch natural light cycles. This
type of biphasic sleep pattern documented by Elkarah Wehr would have held
evolutionary advantages, however, as not everyangdwake in the night at the same
time. While there might have been times when mldtindividuals were awake and
even active, such a sleep pattern allows for watokfs throughout the night without

specifically designating a sentry.

The biology of adolescent sleep behavior

Adolescent sleep biology in the context of adolgsdevelopment
Although sleep science began in earnest in the’498B0the mid-1970’s researchers

began to study adolescent sleep, primarily focusmgow adolescent biology differed
from that of adults, and how this affected thezeg (Carskadon et al., 1980). By the
1990’s, adolescent sleep attracted even more iattesd scientists began to discover that
the adolescent brain was still developing, and stextp interacted with this maturation

process (Dahl and Lewin, 2002).
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Adolescents’ biological uniqueness with regardi¢e;s and arousal is still an area of
active investigation. Researchers have definegkthiological elements that directly
affect sleep: circadian rhythms, homeostatic stiege, and autonomic nervous system
balance (Hirshkowitz, 2004). Biologically, adoleats demonstrate different circadian
rhythms than adults, with circadian clocks thabfaphase-delay. That is, they want to
stay up later and get up later (Dahl and Lewin,220@Ithough adolescent sleep has not
been studied in all parts of the world, study resstitbm the United States, Western
Europe, and parts of Asia (specifically Japan, pfieiwan and Hong Kong) support
this adolescent sleep pattern as predominant sttile&Vesternized nations (Carskadon et
al., 1993; Multiple Authors, 2007; Park et al., 200ynjala et al., 1993; Yang et al.,
2005). Adolescents also have an altered homeostatp drive (Jenni et al., 2005).
Despite physical fatigue, adolescent brains mayantmunicate a demand for sleep.
Hirshkowitz’ third element, autonomic nervous systealance, is also problematic in
teens, because behaviors such as anxious wormtigrecaffeine consumption near

bedtime can keep adolescents awake.

Across adolescence, young people undergo manyajewehtal changes, and it is now
known that sleep plays an integral part in thispss. Recent research has found that
brain development continues during puberty and beéydlelson, 2004). Specifically,
adolescents are still experiencing the developraedtrefinement of brain functions
associated with impulse control, sensation seednthaffective control (Dahl, 2004).

Although the exact functions of sleep in this psscare still unknown, sleep appears to
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be particularly important during periods of braiatoration. Across species, maturing
individuals require more sleep than fully mature®Dahl, 1999). A review by Dang-
Vu and colleagues (2006) summarizes the major teng-effects of sleep on brain
development demonstrated in rats and cats. Sesteidies support the finding that rats
chemically deprived of REM sleep show depressioadasts. The cerebral cortex and
brainstem were also smaller in these sleep-depratsd In studies of young cats
involving REM-sleep deprivation’s effect on the dping visual system, researchers
found that sleep-deprived cats had smaller cefle@ated with their visual systems, and
much slower responses to visual stimuli. Finatlya study where researchers either
allowed cats to sleep or kept them awake durirtgcatiperiods following modifications
to their visual systems (including covering one Byeextended periods), researchers
found that the cats who obtained additional non-Rif#¢p showed improved cortical

remodeling in response to the visual system matibos.

Another hypothesis of why we sleep includes a “aeal pruning” hypothesis, suggested
by Crick and Mitchison (1983) as a function of REMep, and later refined by Tononi
and Cirelli (2006), given improved knowledge ofeglearchitecture, to occur during
slow-wave sleep. The thesis of both papers isdleap removes unnecessary
connections from the brain in order make room fiigonal information. Though
technology is not yet advanced enough to monitoh slhange at the neuronal level, the
later paper provides specific details about howwahdn such pruning might take place,

encouraging the formal testing of this hypothedikis hypothesis may be particularly
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critical in adolescent development, as recent rekeshows that growth in the prefrontal
cortex, peaking just before puberty and followedalperiod of neuronal pruning during

adolescence, is a key mechanism of adolescent deaglopment (Giedd et al., 2009)

This pruning and myelination (the wrapping of whitatter around neuronal connections
to strengthen them) occurs to a large degree ipriéfeontal cortex, which controls the
majority of executive functioning, including conitiaf attention, arousal and goal-
directed behaviors (Dahl, 1996). In imaging stadadolescents seem to engage fewer
prefrontal regulatory processes than adults whekingalecisions, leaving them more
prone to risk taking in some situations (Dahl, 20@8separate line of research has
shown that “the sleep pattern associated with adetece — that is, lower quantity and
quality of sleep — is associated with less redgtiof reward-related brain systems”

(Holm et al., 2009 p. 330). The data collectedh®se authors is consistent with pubertal
adolescents requiring more “exciting” rewards tdahdahe neuronal activation they
would experience with a less exciting reward befarkerty, and lack of sleep
exacerbates this relationship. Therefore, theolgiobl and developmental changes
associated with puberty and adolescence tend toresopore sleep, but the social
characteristics of adolescence (more time spesdral pursuits) tend to restrict sleep,

with potentially negative consequences for tegatagking.
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Short and long-term consequences of inadequate stemdolescents
Given that adolescence is still a time of activ@mdevelopment, what might be the

consequences associated with inadequate sleegdhisnife stage? Longitudinal
studies are rare, but a few described below pravisight on the potential future
negative consequences of adolescent sleep depnrvdetter known are the short-term
consequences of inadequate sleep that plague edotesand adults alike. Among the
most common findings are relationships betweendqadte sleep and higher depression
and anxiety, and lower self-esteem. Fredriksencatidagues (2004) tracked
relationships among sleep patterns, depressivetsynsp self-esteem and academic
performance across middle schodf (68" grades) in a cohort of 2000+ students in
Chicago. They found that sleep declined acrosdegravith a steeper decline for girls
(who started out sleeping slightly more) than bo$tudents who reported less sleep in
the 8" grade showed lower initial self-esteem and acad@eiformance, and higher
levels of depressive symptoms. As they followeskéhyoung teens across middle
school, researchers documented that as sleep @otieed for individual teens, so did
self-esteem measures, while the sleepier teensédgipn measures rose. According to
Roberts and colleagues find that across multipldiss, “adolescents with disturbed
sleep report more depression, anxiety, irritahiligarfulness, anger, tenseness, emotional
instability, inattention and conduct problems” (Rdi et al., 2002 p. 562). Of course,
research has also clearly expressed that poor slagmlso be a symptom of or

exacerbating factor for disorders such as depnmessid anxiety, and not necessarily a
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cause of them; all of the psychiatric issues meetioabove are complex and require

careful analysis to tease apart how various fadtdiisence one another.

In addition to these psychological problems, chzonadequate sleep has also been
linked with substance abuse. Roane and Taylor8R@@rformed cross-sectional
analysis on archival data from the National Longjiibal Study of Adolescent Health
(Add Health), examining variables related to slgeychological problems and
substance abuse. They found that their insomriarsus, who indicated they had
trouble falling asleep or staying asleep everyalagimost every day over the past 12
months, were more likely than non-insomniacs t@regalcohol use, marijuana use and
the use of drugs other than marijuana as well ag mepressive symptoms, thoughts of
suicide, and suicide attempts. Mednick and colleag2010), also initially analyzing
Add Health data and then following up with a sulzfestudents, use social network
analysis to trace the spread of both poor sleeeighg <= 7 hours per night) and
marijuana use (using at least once per month).y Thend that if a friend slept <=7
hours, it increased the likelihood that the pefseimg studied (ego) slept <=7 hours by
11%. If a friend used marijuana, it increased egjk&dihood of marijuana use by 110%.
Finally, the likelihood that ego used drugs inceshBy 19% when a friend slept <=7
hours. These authors’ mediation analysis showad20% of this drug-use effect
resulted from the spread of sleep behavior frompmrson to another. Mednick et al.’s
results also showed that adolescents who were e¢easitally located in the social

networks they analyzed were not only the most erftial, but also at highest risk for
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poor health outcomes with regard to sleep and dseg Although this study is the first of

its kind, it is clearly an important area requiriiogther research.

Other negative effects of sleep loss may not l@rasatic as psychological problems or
substance abuse, but they directly impact teenstaaay functioning. Adolescents
suffering from inadequate sleep have been obs@ovddmonstrate less control over their
mood, reacting in a more extreme way to humorausfrating or sad situations.
Impulse control is also impaired by inadequates(@ahl and Lewin, 2002). According
to Dahl, well-respected researcher in the areditd and adolescent development and
sleep,
“Human sleep deprivation impairs PFC [prefrontatew] functions, resulting in
less executive control. This translates into desedajoal directed behaviors and
diminished cognitive modulation of drives, impulsesl emotions. The highest
or most complex level of waking integration, sushsanultaneous cognitive,
emotional, and social challenges, appears to bt sensitive to sleep
deprivation effects.” (Dahl, 1996 p. 16)
One very real consequence of sleep loss for teaydom lower grades. The ability to
concentrate and pay attention are adversely atfdnteoor sleep (Dahl and Lewin,
2002; Roberts et al., 2002), as are performanceadaus types of tasks, including those
that simulate academic situations (Curcio et 806 Sadeh et al., 2003). These
difficulties may translate directly into poor grader teens who sleep too little. Wolfson

and Carskadon (1998), in a survey study of more 80 Rhode Island high school

students, found that adolescents who describedsiless as struggling or failing in
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school (earning C’s, D’s and F’s) obtained aboub#Butes less sleep and went to bed

40 minutes later than A and B students.

Other short-term consequences of inadequate dlieepite rarer, but still important are
increased risk of illness (Irwin, 2002; Lange et 2003), injury or death, particularly
from motor vehicle crashes (Dahl, 2008). Lange @sittagues found that among two
groups given a Hepatitis A vaccine, those who stepinally following the vaccination
had antibody titers that were nearly twice as Higheeks later as those in the group that
stayed awake overnight following vaccination (Laegeal., 2003). Irwin reported that
experimentally induced partial sleep loss negatiedlected immune factors such as
interleukin-2 and natural killer cell productiomwin, 2002). Dahl asserted, in a review
of adolescent developmental and neurobehaviorakgsees that impact driving, that
sleep deprivation “(e.g., 18—24 hours of continuaagefulness) creates impairments in
attention, reaction time, and judgment at leveds #ie comparable to being legally
intoxicated with alcohol.” In addition, he pointtsgrowing evidence that “the majority
of drowsy-driving—related crashes are caused hxedsiwho are aged < 25 years” (Dahl,

2008 p. S282).

All of these short-term effects of sleep loss argcal, because as teenagers move
through their adolescent years, they generallypdiess and less. Wolfson and

Carskadon (1998), in the study described aboveyrdented a drop in self-reported total
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sleep times (both weekday and weekend) of 40-5Qitesnacross ages 13 to 19. This

was due to later bedtimes for older teens, whdle time remained relatively consistent.

Evidence for long-term consequences of inadequedp $or adolescents
Several researchers have addressed the relatisrigttypeen inadequate sleep in

adolescence (specifically insomnia) and the devetoy of psychological problems,
especially depression, later in life. Roberts eoidbagues (2008) surveyed over 4000
youth aged 11 to 17 about their sleep and follougavith over 3000 of them 1 year
later. Multivariate analysis revealed that chrangomnia increased subsequent risk for
somatic health problems, interpersonal problemd psychological problems, including
depression. Roane and Taylor (2008), examiningfdata Add Health in 1994 and 1995
and following up with more than 3500 young adults @ years later (2000-2001), found
that after controlling for gender and baseline dspion, adolescent insomnia was a

significant risk factor for young adult depress({odds ratio 2.3).

Substance abuse has also been linked to sleeeprsiglarlier in life. Wong and
colleagues have conducted a series of studieschiltiren at risk for alcohol and other
substance abuse problems (because of paternabéro)) starting at age 3-5 and
continuing to the present, when these young advitsiged 18-20. Controlling for
parental alcoholism, they found that maternal repof child overtiredness at age 3-5
predicted onset of any use of alcohol, marijuardiibinit drugs by age 14 in 257 boys

(Wong et al., 2004). In a later report, includ2f2? boys and 94 girls, they found that
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sleep trouble and overtiredness at 3 to 8 yeaag@fpredicted the onset of alcohol,
cigarette and marijuana use among boys and aleg@ohmong girls in adolescence
(Wong et al., 2009). Although these authors didfimal links between sleep measures
taken in adolescence and young-adult alcohol outspthey did find that overtiredness

at age 3 to 8 significantly predicted all testembhbl outcomes, including binge drinking
(OR 2.8), blackouts (OR 2.0) and driving while untie influence of alcohol (OR 2.3)
(Wong et al., 2010), indicating relationships bedwsleep and substance abuse that may

be set in motion even before adolescent sleepsdsein.

As discussed later in this chapter, inadequatgdias been associated in cross-sectional
studies with increased body mass index (BMI) (Gaaghwet al., 2005; Hasler et al.,
2004; Noland et al., 2009). Body changes in glacgostabolism in response to short
sleep may lead to a longer-term problems with oeggtt or obesity and diabetes
mellitus (Spiegel et al., 2009). In addition tesnag risk for psychological problems,
substance abuse, overweight and endocrine probjmus sleep patterns in adolescence
have the potential to lead to poor sleep patterraglulthood (Calamaro et al., 2009). In
addition, although longitudinal studies have ndttgeted this hypothesis, researchers
posit that inadequate sleep at critical developaigahctures could lead to alterations in
brain wiring (Dang-Vu et al., 2006), especially it the prefrontal cortex for

adolescents (Dahl and Lewin, 2002).
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Context of short term coping behaviors to addressiequate sleep
Compared to knowledge about negative short andtiermg consequences of inadequate

sleep, less is known about how the adolescent bopgs with not sleeping enough
(sleep loss) and with the accumulating “tally” o$t sleep stored by the body (sleep
debt). Even a cursory look at sleep in the United Stateeaeveals a disparity between
the amount of sleep needed to produce a fully fanectg human being, and the amount
of sleep the typical individual obtains. For exdepo calculate a general “sleep need”
figure for adolescents, researchers at Stanforgddsity started a study in 1976 where
they invited children who were 10 to 12 years ald@¢@me into their sleep lab and sleep
several nights each year for 5 or 6 years. Thkgdthe children and adolescents to
sleep 10 hours a night for the week before theystaild then they measured how much
the participants slept between 10 pm and 8 ameath for three consecutive nights.
They thought that as these preteens got oldeg1f L6, or 17 years old, they would
need less sleep, and therefore sleep for lesedf@thour window. But this turned out
not to be true. No matter the child or adoless=atje, they all slept for about 9 hours 15
min when given the opportunity. (Carskadon, 199R)erefore, it is likely that
individuals have developed strategies for copintip wiadequate sleep, changing their
behavior, and perhaps even cultural norms, to soatoperating as “normally” as

possible in their sleep-deprived state.

Given the continual sleep decline experienced aa@dslescence, and the negative

consequences associated with insufficient and ihistlsleep, one might expect to find a



46

large literature on how adolescents might cope sliglep loss or poor sleep. However,
only one published article directly addressestibjgc. Yang and colleagues (2003)
surveyed nearly 2,000 first-year college studemfBaiwan, and found that more than
40% reported some problem with their sleep. Thetrmommon problem, among both
males and females, was insufficient sleep. Thaastjons on coping with sleep
problems revealed that taking naps and adjustemps$chedules were the most effective
strategies, while engaging in a sleep-promotintyi&gisuch as counting sheep) or
ignoring the problem were largely ineffective. $iges did not differ significantly by
gender, though females were slightly more likelyake naps and males slightly more
likely to ignore the problem (Yang et al., 2003p. date, comparative research on this

topic has not been conducted in the U.S.

The present research examines several ways thigisadots may cope with inadequate
sleep, including napping, adjusting sleep timirggrang overall caloric intake, altering

fat or caffeine intake, or changing their physmeitivity level. Each of these behaviors is
embedded in, and has consequences for, the bialpgidtural and environmental
spheres that affect adolescent sleep. For examgbping and adjusting sleep timing
may be either easy or more difficult for an indivédl based on their normal sleep pattern.
Even if a teen is tired and wants to nap, or goet early, their normal sleep pattern,
driving their circadian rhythm, may preclude sle¢@ time when they normally expect
to be alert. Napping for more than 30 minutes alag negatively affect adolescents’

performance on tasks, because of the sleep ir@rtiassociated performance slowing



47

detected on waking from a nap (Dhand and Sohak;280fer-Tinguely et al., 2005).
Napping and changing bedtimes and wake times age & cultural component.

Napping may be under-valued, as it often is inUt®. (Baxter and Kroll-Smith, 2005),
where it may be seen as an expression of lazir@emg to bed early may be viewed by
parents as unwise (if the teen has a project tsHfiar a test to study for) or by friends as
uncool (indicating that the teen values sleep eeenmunication with friends, for
example. Environmental factors may also affecipiragpand sleep timing — it may be too
light outside to fall asleep, or the technologyiemvment may beckon with greater
perceived rewards (Worthman, 2008) than the patkeotifeeling more rested the next

day.

Altering food or drink intake has its own set obloigical, cultural and environmental
constraints. Consuming additional food may caumseto gain weight, be viewed
differently by friends, or seek to break ruleswgetfor the high school environment (by,
for example, eating in class or leaving the closathpus to buy food). High caffeine
consumption has recently been linked to poor boimeral content and strength in
German children and adolescents (Libuda et al.8R0 addition to this potential long-
term effect, short-term effects of caffeine inclumteh positive effects, such as fighting
fatigue and improving problem-solving abilities damegative ones like increased
anxiety, jitters, heart palpitations, stomach paid gastrointestinal reflux (Shute, 2007).
One study examining simultaneously intake of cafeand taurine (a combination found

in many energy drinks) found that this mixture madmpact on short-term memory, but
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provoked a drop in heart rate and a rise in blaedgure (Bichler et al., 2006). Socially
and environmentally, caffeine consumption may bepamaged in certain situations (for
example, when friends are drinking caffeinated spdadiscouraged in others (if teens
are not able to leave campus to buy soda, or teadmszourage its use in class or during
after-school activities). Finally, coping with ohequate sleep by reducing physical
activity, although it provides the body an oppoityio rest, may be viewed negatively
by physical education teachers or coaches, whoagleéescents lower grades for non-
participation.

Impact of short sleep on food intake, caffeinekataand physical activity levels
As discussed above, studies of sleep have relevmtbeat an evolutionary time scale as
well as the shorter months, weeks or days it mke ta make behavioral changes that
enable the individual to cope with acute sleep,lossttempt to reduce or eliminate sleep
debt accrued from chronic sleep loss. The shditestscale of days is also of interest
when investigating another question of intereghia research; namely, whether a
relationship between sleep and food intake candserhed and described in a sample of

adolescents keeping short-term sleep and foodediari

Even before biological mechanisms were well-exmlptack of sleep was linked with
obesity in humans, with several cross-sectionalistushowing that the less sleep an
individual gets, the higher the risk that they wiidive an increased body mass index value
(Gangwisch et al., 2005; Hasler et al., 2004).sThlationship has also been upheld

recently in a questionnaire study of sleep in taghool students (Noland et al., 2009).
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In a number of lab studies, short sleep (typicdily hours per night and lasting 2-3

days) has been linked to a drop in the appetitatatigg hormone leptin and a
corresponding rise in the hormone ghrelin (Copins2®05; Spiegel et al., 2004; Taheri

et al., 2004; Van Cauter et al., 2008). Dysregutadf these hormones leads to increased
feelings of hunger, for all food groups except neeat dairy (Spiegel et al., 2004) but

this did not translate into additional food intakehe lab because study participants were
fed a set number of calories. In the real wortdyéver, this increased hunger could lead
to increased food intake, and an increased potdatiaverweight and obesity, which are
associated with a variety of illness complexes.siudies that explore this
phenomenon do not break down their sample by gerfidkeir sample includes both

men and women they simply control for gender dustagistical modeling.

Recently, several articles linking sleep and enengyabolism have been published,
expanding the sleep and food intake literaturerafidcting increasing interest in links
between short sleep and obesity. These papenssdi®oth humans and nonhumans, and
studies that occurred in both laboratory and “lreieg” (large, cross-sectional
epidemiological) settings. Knutson and colleagi2897), in a review paper, find
suggestive links between chronic partial sleep (testype of sleep loss, as opposed to
total sleep deprivation, most likely to affect Ancan adolescents) and increased body
weight. They posit three mechanisms by whichweght gain may occur. First,

curtailed sleep may alter glucose metabolism. authors note the similarity of insulin

and glucose values in healthy young men who had dleep-restricted (4 hours in bed
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per night) for 5 days to older adults with impaigddcose tolerance. Their results also
suggest that insulin resistance, a known risk fattotype 2 diabetes, may “develop
progressively with increasing exposure to parieg¢s loss” (Knutson et al., 2007 p.

166).

Second, sleep may be linked to appetite, spedifita appetite-regulating hormones
leptin and ghrelin. Under normal conditions, lap8ecreted by adipose tissue, inhibits
appetite, and ghrelin, released from the stomacieases appetite and food intake.
Ghrelin is suppressed after food intake and rebedriito 2 hours later. Most studies
that have measured leptin and ghrelin levels haea llab-based, meaning that food
intake by participants was limited by lab protoc#lautson’s exploration of the leptin
and ghrelin literature concludes with a call fardes that “examine actual food intake
under different sleep duration conditions” (Knuts al., 2007 p. 170), a challenge

undertaken in part by this study.

A final contributor to the link between reducedegieand weight gain lies in reduced
energy expenditure. While it may seem logical thdividuals who are tired might be
less likely to participate in physical activity,rpeularly vigorous physical activity,
several studies have quantified this relationsi@pipta and colleagues (2002), in a study
of 11 to 16-year-old adolescents using wrist aapyy, found that sleep disturbance, but
not total sleep time, was inversely associated datity physical activity, more strongly

in girls than in boys. For every hour increasel@ep disturbance, adolescents’ daytime
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physical activity, measured as average actigraphitgacounts during non-sleep
minutes, diminished by 3%. Several studies h#se shown that individuals with sleep
problems and/or excessive daytime sleepiness “r@pgignificant reduction in their
levels of physical activity and energy” (Knutsorakt 2007 p. 174). The present study
enables comparison among sleep, food intake, andtyadevels in adolescents by
providing quantifiable links between sleep and foudke, while also considering
physical activity. This study also incorporatesutssfrom interviews where youth were
asked to discuss their perceptions of how sleepatidquantity and quality of food

intake might be related.

An important corollary to the study of sleep anddantake is a focus on caffeine and
other items designed to increase alertness. Sustarians have written about how
stimulants and intoxicants rose in popularity fraround 1700 on (Schivelbusch, 1992)
and anthropologists have documented how drug f@bdsmost common of which are
cacao, coffee, tea, tobacco distilled alcohol, saga opium) were historically used as
“labor enhancers” (Jankowiak and Bradburd, 199&hile collecting measures of
“productivity” in teens that may be correlated withifeine use is beyond the scope of
this dissertation, | will focus on the biologicaldasocial impacts of caffeine use in this

teen population.

The social environment of caffeine use in the candé widespread sleepiness is clearly

relevant in the lives of teens. Studies indicatd taffeine use is widespread in
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adolescents, with several studies reporting thatdsn 70 and 90% of high school
students consumed caffeinated beverages or fodgistufa given day (Reid et al., 2002;
Valek et al., 2004). Along with the explosion @rponal technology detailed in the next
section, caffeinated beverages as a sector ofeheréage market have also experienced
great growth in recent years. Reissig and colleagR009) trace this caffeine increase
back to the introduction of energy drink Red Baolklhe U.S. in 1997. Between 2002 and
2006, the average annual growth rate in energkdiates was 55%. In 2006, 500 new
brands were launched worldwide, and 200 new brausds launched in the U.S. alone
between July 2006 and July 2007. Although somedzréiave a “modest” 50 milligrams
of caffeine per can or bottle (20 ounces of thart@i energy” flavor of Vitamin water,
comparable to 12 ounces of Mountain Dew, the higbafeine soda), some have up to
505 mg in a 24-ounce bottle (Wired X505). Thesekdrare primarily advertised to
young people, especially males, and Reissig ardamples suggest that they should
come with warning labels, such as, “For occasiosal only. Not intended for use as a
substitute for sleep. If fatigue or drowsinesssists or continues to recur, consult a
doctor” (Reissig et al., 2009 p. 3). Few studiagehexamined the relationship between
caffeine consumption and sleep patterns (but séeT@ao et al., 2009 for an important
exception). This study will be the first to seek@sations among food intake (including
fat and caffeine intake) and sleep using detailadydecords from a small cohort of

adolescents.
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Culture and sleep behavior

Sleep in Western societies: embodied, negotiatsadiity, or under the medical
gaze
Sleep, like food, shelter, and sex, is a biolognesd, but it is also a “cultured” practice

of the body. Sleep is socially prescribed and cally patterned (Williams and
Bendelow, 1998). Although research has examineddbing” of waking activities,

gaps remain in the investigation of “doing sleep¢luding social prescriptions (where
does one sleep? with whom?) body techniques (h@s doe fall and stay asleep?) and
temporality (when is an appropriate time to goléeg and to get up?). There are also
unanswered questions about the consequences efjuaig sleep, especially as
perceived by the sleeper. Culture is learnedrnalezed and naturalized (Williams,
2002), and it is clear that “how to sleep” is pefrone’s cultural schema, albeit a
relatively unexplored part. Little is known at pesit about how children are socialized to
sleep, and the extent to which familial patterriscfyouth sleep, especially given the
proliferation of individual media devices which patially permit each family member to

engage in a different activity, even while shariing same physical space.

Embodiment and negotiation

Meadows (2005) typology of embodied sleep, intredui Chapter 1, is a useful way to
approach the study of sleep from a biocultural pec8ve. By investigatingragmatic
embodimentthis research explores how teens conceptualiwkaet on, “sleeping like a
teenager.” Thexperiential embodimeitf sleep, or teens’ feelings about their sleep, in

tandem with the messages they receive from otlmet®avironmental constraints such as
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school start times, help shape their ideas of rllyuappropriate sleep. This
combination of factors helps teens decide wherottoded, when to get up, and which
environments (using technology vs. a quiet roomgef@mple), rituals, and body
techniques offer the best way for them to fall @glestay asleep, and wake in the

morning.

In their study on men’s attitudes toward sleep, ddees and colleagues (2008) focus on
how sleep reflects negotiation between role expiecimand desired goals. Men want to
sleep enough to function well in their roles askeos, fathers and mates, but also limit
sleep in order to pursue valued goals, like engyime at home in the evening after a
long work commute. This negotiation is also evidaradolescent lives among both
males and females in my study, as teens striventwody their roles as students, athletes,
etc. but also maintain their social identities bitttough in-person and on-line

communications.

Another type of negotiation around sleep is docuettby several groups of
anthropologists writing about co-sleeping, thata®m or bed sharing between parents
and babies and/or children, generally viewed byntledical community as a dangerous,
“cultural” behavior often associated with low satonomic status that can lead to infant

death’® These biological anthropologists and their cajless seek to present co-sleeping

2 See Davis et al. 2004, however, for a few cautipmards about applying American cultural values to
co-sleeping. Also worth noting here is that altiip@osleeping has been “traditionally” associatét w
lower socioeconomic status (SES)and non-white eitynthe “attachment parenting” method both
encourages cosleeping and has been often beenadla higher SES, white parents. (Sears W, and
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as a “natural” human behavior engaged in by mo#teivorld outside the United States

(Ball and Moya, 2009; McKenna and Volpe, 2007; Mosk al., 1997).

Two published studies have addressed the negatiafisleep in cultures outside the
West, one in Egypt and one in Japan. In Egypt,thiviean and Brown focused on family
sleep patterns and sleep quality in Cairo, wheséeeping, either bed or room sharing,
with 1 to 4 other family members was a very commoecurrence (almost 70% of
recorded sleep events). Individuals slept bekberger duration, fewer arousals) when
cosleeping rather than engaging in solitary sl&&prhman and Brown, 2007). Another
cultural study was conducted by Steger, a spetialifapanese studies and sociology,
who examined the paradox of Japanese adolescentstayup late at night to study, but
then sleep during daytime classes. Daytime nappirigemuri is not seen as sleeping
due to laziness but instead regarded as needqulislessponse to the exhaustion brought
on by “working hard” and studying late at nightedaduse Japan is an “educationally
credentialed society...belonging to a certain ingttuis of critical importance” (Steger,
2006 p. 204). Therefore, Steger concludes, ifatend the right school, and study hard

at night to pass exams to get into the right usiiagrsleeping in class is beside the point.

Sleep and health
Meadows’normative embodimembcuses on definitions of “healthy sleep.” To

determine what is healthy, however, it is usefudédine “illness” Noted medical

Sears M (2001) The Attachment Parenting Book: A @amsense Guide to Understanding and Nurturing
Your Baby. New York: Little Brown and Company.)
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anthropologist Eisenberg defines this term as “Bgpees of discontinuities in states of
being and perceived role performances” (Eisend94gy p. 9). By this definition,
however, generalized sleep problems (e.g., noingethough sleep and feeling tired) are
not likely to even be classified as “illnessesthe United States. We tend to be so sleep
deprived (Bonnet and Arand, 1995) that feelingsjeespecially for teens, is not noted
as a “discontinuity” in a state of being, it gerlgrés our state of being. Sleepiness has
been normalized. Sleep deprivation as a depdirome health generally does not
become an iliness until symptoms become more sesech as with insomnia. Even

with recurrent insomnia, individuals may just copéh this symptom set and not seek

medical help (Hauri, 1994).

In one of the few qualitative studies of sleep pptions and behaviors, Hislop and
Arber draw on the theoretical work of Williams (H)OHe has sought to understand how
sleep encompasses both culture and biology by grglthe effects of medicalization,
“healthicization” and personalization on sleep. didalization advances biomedical
causes and treatments for often newly-defined naétjicoblems.” Healthicization of
sleep, on the other hand, does not depend uparsthef a medical framework or
medical treatment. Instead, healthicization targétep as a health behavior that can be
improved by lifestyle changes and behavioral irgations (Williams, 2002). In this

view, sleep and health have a reciprocal relatignstnd behaviors that promote health,

% | make this broad statement — however, it is wadting that although the National Sleep Foundation
(NSF) “Sleep in America” polls do include indivials across a range of ages and of both gendeis, the
adolescent poll from 2006 shows 61% of their regpots were white, and they did not sample on arty so
of social class measure. Among smaller sleep suthie variety of ethnic and social class distoti
potentially available in the US are generally pgadpresented.
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such as a balanced diet and physical activity, atsy promote better sleep. Finally,
personalization is a process of making personasies to improve one’s own sleep.
This process may also encompass the developmepeoific routines and rituals to
improve sleep, and to compensate for lack of s{ekgop and Arber, 2003). In their
qualitative study of women over 40, Hislop and Arlague that their participants

tended to use either a healthicization strategimedifestyle or behavioral changes to
improve sleep) or personal strategies to cope thifr sleep loss and avoided using
medical terms for their sleep problems. Althougéytdid not see sleep loss as desirable,
these women were likely to use alternative remetdidelp their sleep, and to avoid

prescription pharmaceuticals.

The medical gaze

Most people who study sleep are trained as psygisitoand psychiatrists; the
“academic home” of sleep study is often the psyotpldepartment. These researchers
are often concerned with medically diagnosablepstisorders (Morin et al., 2006;

Morin et al., 1999), and only tangentially with iawlividual's perception of their own
sleep. Sleep perceptions often appear in thiscakdsychological literature as “sleep
mis-perceptions” experienced by insomnia suffer&#hile objective recording of sleep
shows the quantity and quality of individual sleggomniacs typically feel that they
sleep much less and/or much worse than the obgesteasure states (Morin et al., 1993;

Pinto et al., 2009).
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In an effort to investigate sleep perceptions anmergons diagnosed with a sleep
disorder, two medical anthropologists write abdeeg from inside the sleep medicine
community. Henry and colleagues have elicitedangtory models of insomnia from
individuals (Henry et al., 2008), while Wolf-Meyengages in a complicated theoretical
analysis of the separation of and abstraction leefs disorders” from the body under the
gaze of physicians and the National Sleep Foundadiawing on actor-network theory

and medical semiotics (Wolf-Meyer, 2008).

A new development in the nascent theory of sleepcailture over the last five years has
also been the rise of the “sleep industry” (aldermred to as the “sleep industrial

complex” (Mooallem, 2007)). Likely spurred by thedicalization of sleep, the

industry offers both pharmacologic and non-pharrwago sleep aids. Newspaper

articles proclaim the tenets of good sleep hygiemgle mattress-makers and sellers push
their wares as the best way to restful sleep (wgribe rise of the “Sleep-Number Bed,”
with adjustable firmness on each side of the beithabcouples with differing bed
preferences may be well rested in the same badheawily advertised on TV and in

print. Direct-to-consumer television advertisenseiout free samples of Lunesta (and
other brands of sleeping pills) and encourage viswe“ask your doctor if Drug X is

right for you” because “your dreams miss y8u.”

* This tag line is from an often-played commercaies in 2007 and 2008 for Rozerem, a sleep aid
produced by a Japanese pharmaceutical compafgatlires a sleepy-looking guy padding around his
kitchen and running into Abe Lincoln and a beavaying chess at his kitchen table. They complaayt
have not seen him for a while and encourage hitake medication because “your dreams miss youg Se
the 1-minute commercial online atrww.youtube.com/watch?v=wdpOlaGnzvA
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Sociologist Kroll-Smith has observed the “sleepdisidial complex” and seeks to both
theorize and demonstrate the intersection of skeeglernity and medicalization.
Specifically, his concern is with perceptions aeg) in the media, especially excessive
daytime sleepiness (EDS). He argues that EDS lbasadrfrom being a symptom of
long-recognized sleep disorders such as narcolapsigep apnea to being a dangerous
“illness” in its own right. In a 2003 review, hatks media representations of daytime
sleepiness, finding that print, video and onlinedrménave contributed to — and co-
created — increasing awareness of and anxiety drienpotential dangers of EDS.
While EDS has become medicalized, he says, the tooverd recognition and treatment
of EDS is not primarily due to the efforts of thedrical establishment (i.e., this has
occurred outside of Foucault’s institutional “patiopn” (Foucault, 1979). Today,
however, it seems that the medical establishmesgagking to co-opt EDS back into the
Panoptical institution by encouraging individuasheed news articles and their internet
search results and talk to their doctor about phaeutical sleep aids. In the last two
years, anthropologists and sociologists have fabwp on Kroll-Smith’s work, looking
more specifically at the “pharmaceuticalization”stéep in everyday life, especially
through direct-to-consumer (DTC) advertising in th&. and newspaper articles in the
UK, where DTC advertising is not allowed (Williaresal., 2008; Wolf-Meyer, 2009).
To give an idea of the extent of commodificatiorskgfep (including but not limited to
pharmaceuticals), an online press release for &ehatudy of “the U.S. Sleep Market,”
designed to offer a little data (and encouraged¢hader to buy the entire report for

$1,895), reports that the U.S. sleep market washwp23.7 billion in 2007, including
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sleep disorder diagnosis, sleeping pills and s#isteep hygiene items from mattresses
to “high tech pillows” and more. In 2007, the nrgmoducers of sleeping pills (chiefly
Lunesta, Ambien and Rozerem) spent $ 619 millioadeertise their products, resulting
in $ 2.7 billion in sales. The sale of continupasitive airway pressure (CPAP)
machines, a treatment for sleep apnea, was aldilRoh market in 2007, but it was
dwarfed by the $13.7 billion retail mattress marfedrking in concert with the $900
million pillow market) (Marketdata Enterprises In2008). While few adolescents take
medicine to help them sleep, the DTC advertisendmteach adolescents, who often
incorporate them into their views about sfeephen | asked where students got their
ideas about sleep, a few specifically mentionedfadsunesta and Rozerem. And when
| asked one student at the end of our interviewiableep if she had any questions for

me, her question was, “What is the sleep numbe?’bed

Impact of time famine and flexible accumulatiorsteep
In addition to contributing holistic, empirical slies of sleep, anthropologists also

contribute theoretical constructs that are usefubhalyzing the broader interplay of
work and rest in American culture. ldeas of tiramine (de Graaf et al., 2005;
Vuckovic, 1999) and an idea of flexible accumulat{blarvey, 1989), borrowed from
economics, are likely to affect youth perceptiohsleep, and sleep behaviors as well.

Time famine refers simply to the idea that theneasenough time in the day to do

® Although it is beyond the scope of this disseotatio analyze the effect of DTC advertisementseems’
sleep knowledge, the reader is referred to BriggkHallin’s excellent 2007 article as a startingnpor
further investigation of this phenomenon (Briggs, @hd Hallin DC (2007) Biocommunicability: The
neoliberal subject and its contradictions in neaxgetage of health issues. Social T2%t43-66. )
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everything that an individual wants or needs to Btexible accumulation is defined by
anthropologists as “the need to rapidly retool eegdructure in response to constant and
immediate feedback” (Vuckovic and Nichter, 19972p89). Emily Martin also writes
about flexible accumulation (which she calls fldgibpecialization) as a political-
economic shift that affects perceptions of the b@dsrtin, 1994). In practice, flexible
accumulation implies that both adolescent healtrabiers (including sleep) AND their
perceptions of what it takes to be healthy maydiginually restructured to cope with a
rapidly changing world. In response to inadeqtiate to learn and practice new skill
sets, adolescents may sleep less. This may resbktm making behavioral changes — or
changing their attitudes - to cope with inadequsétep. Documenting teen behaviors and
perceptions enables analysis of how adolescents begranage necessary biological
and social trade-offs in their lives around thetipatar health behaviors of sleep, food

intake and activity patterns.

In 1995 Bonnet and Arand wrote a paper for therjalBleepentitled “We Are

Chronically Sleep Deprived.” By “we” they mainlygant Americans, both adults and
adolescents. Despite of their conclusion thatriiicant sleep loss exists in one-third or
more of normal adults” (Bonnet and Arand, 1995@8)9little if any public outcry
occurred. We just seem to accept sleep deprivasanconsequence of American life —
with a constant focus on productive activity, domgre, and getting more, sleep falls by
the wayside. De Graff and colleagues note thapsless is a symptom of what they term

“Affluenza,” the continual desire for more (de Graaal., 2005). By the 1990s, they
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note, trend-spotters were already aware of a logsjrecter of time famine. This term
refers to the constant “busy-ness” experiencedbividuals as the pace of life increases.
While increases in technology were supposed tdtresless work, exactly the opposite
has happened, with Americans now workingrethan a generation ago. Full-time
American workers are in fact working one full montlore, on average, than they did in
1969 (de Graaf et al., 2005; Schor, 1993). Witmenwork, something has to give — and
often it’s sleep. “Many doctors say that more thatf of all Americans get too little

sleep — an average of an hour too little each nigfie average 20 percent less sleep than
we did in 1900” (de Graaf et al., 2005 p. 44-4Bhe National Sleep Foundation, which
conducts annual “Sleep in America” polls with difat targeted populations
(adolescents one year, workers the next) also agvitle this assessment and illustrates it
year after year with shocking statistics on hotleliAmericans sleep. Although
researchers have begun to investigate the negatpeects of this overall American
decline in sleep time, much longitudinal work stdmains to be done, especially with
adolescents, whose growth and development may\Jersely affected by diminished

sleep.

The culture of adolescent sleep
Few researchers have studied sleep from a laypsrgerspective, either in adults or in

adolescents. Little is known about the numberafrh of sleep people believe that they
need, how individuals manage their sleep, or hay ttonceptualize what happens to

them physiologically, psychologically and emotidpafter a night of too little sleep.
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Such perceptions of sleep influence sleep behagwatoag with other biological, social
and environmental factors at play in the livesadts. This dissertation aims to address
this gap in knowledge of adolescent sleep perceptamd behaviors by exploring social
and environmental factors that both shape peraeptaod affect sleep behavior on a
daily and weekly basis, including how these factotsract with biological realities of
teen sleep. Only two studies, one in public heattti the other in pediatrics, address
how young people think about their own sleep asgfaan examination of youth sleep.
Noland and colleagues (2009) investigate adolestsleep behaviors and perceptions of
sleep in Ohio, using a comprehensive questionnaide Owens and colleagues (2006)
report results from interviews with middle-schotldents in Rhode Island. These two
studies will be described in more detail in Chagtewhere their findings may be
compared more directly with findings from this sgudased on interviews with teens and

participant observation in the high school.

Environmental influences on sleep behavior

Sleep constraints imposed by high school
In the 1990’s, some researchers began writing mboait how environmental variables,

such as school start times, limited teen sleepntert with biological variables. In
addition to physical changes in sleep that teepsmance during adolescence, school
schedules often demand that adolescents wake eatliyg off their sleep before they
reach the recommended 9.25 hours per night (Carekd®99). A number of studies

have shown that adolescent circadian rhythms aredfosync” with school schedules
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(Carskadon, 1999; Carskadon et al., 1998; Wolfsmh@arskadon, 1998). One study
that monitored adolescents as they returned toosa@mdhe fall found that they lost as
much as 120 minutes of slepgr nightin the week after the start of school as they
switched from an adolescent-controlled sleep sdeddua school-dictated one (Hansen
et al., 2005). Studies that have investigatedrtipact of changing school start times

have found positive effects of later high schoaltstimes (Kubow et al., 1999).

The omnipresent technology environment and itstafie sleep

“Today we inhabit a nonstop culture characteriagavidespread electric lighting both
within and outside homes and businesses. Neverdyeh our everyday lives, have we
been more dependent on artificial illumination,uegly the greatest symbol of modern
progress...Darkness represents the largest remdnoiniier for commercial expansion.
Thomas Edison’s dictum “Put an undeveloped humamghiato an environment where
there is artificial light and he will improve” haarried the night as well as the day...Not
surprisingly, sleep, too, has fallen prey to theiled pace and busy schedules of modern
life. Inthe United States today, perhaps 30 peroéadults average six or fewer hours
of rest a night, with that portion rising as moeggons stretch their waking hours.
Disdaining sleep as a waste of time, many adolésdenl their slumber harmed by
television, computers, and other sources of serstamnylation.

A. Roger Ekirch “At Day’s Close: Night in Times Ra2005, p. 337-338

Technology exerts an undeniable effect on todaydescents. According to a recent
Kaiser Family Foundation (KFF) report on media imsever 2000 8 to 18 year-olds,
young people in the U.S. spend an average of lubshdaily hours per day watching
television and movies, listening to music, using tbmputer outside of school work,
playing video games and reading. According tostinely’s authors, “given the amount of
time they spend using more than one medium ate tioday’'s youth pack a total of 10

hours and 45 minutes worth of media content ints¢hdaily 7% hours—an increase of
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almost 2% hours of media exposure per day ovepabkefive years” (Rideout et al., 2010
p. 2). Across the five years, only time spent ggrint media declined. In 2009, 76% of
these teens and pre-teens owned an iPod or MP8rplgy from 18% in 2004. And 66%
owned a cell phone, up from 39% in 2004 (Lewin,@01Although 20% of media
content is now consumed on mobile devices (celhphdods or handheld video game
players), KFF did not specifically track time tadgior texting on the cellphone as part of
their “media use” calculation. So in addition be tLO hours 45 minutes, teens are also,
on average, talking on the cell phone for 33 migyter day and texting for 1.5 hours.
Far in advance of these shocking media numbeegdirlg authority on adolescent sleep
speculated that, “access in the bedroom to congutgevisions, telephones and so forth
probably contributes to the delay of and reductiosleep” (Carskadon, 1999, p.349).
Only a small number of studies, detailed below ghiavestigated this claim, though this
study will begin to investigate how technology asel sleep interact in a specific high

school population.

In 2001, Japanese researchers published a stuitydiexcessive television game-
playing among 6 to 11-year-old school children vaéiveral negative physical signs,
including black rings under the eyes and muscfiess in the shoulder. These signs
were all significantly associated with sleep degtion, making the first link between
electronic media use and sleep (Tazawa and Ok&04a).2 Higuchi and colleagues

(2005) subsequently found that after playing amater game in a lab setting, subjects
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had a an elevated heart rate, lower subjectiv@siess, and they took longer to fall

asleep than under control conditions.

In 2003, a Belgian communications researcher fio$¢d that text messaging was
disturbing the sleep of teens. Analyzing a questidded to a larger survey of media use
and health in a Belgian secondary school samplerastered to 2546 teens, he found
that between 6 and 11% of teens were awoken bycaming text message at least once
a week, with 5 to 9% woken up several times a veeek2 to 3% woken up every night.
For his analysis, he looked only at first-year stug (mean age 13.16 years) and fourth-
year students (mean age 16.37 years), with thdesnmalmbers above representing the
younger students and the larger numbers the oldéeists (Van den Bulck, 2003). In
2007, Van den Bulck published a more detailed amslyf mobile phone use, analyzing
timing of text messages and calls from teens’ mgiBrt. In a sample of over 1600
Belgian secondary-school adolescents, he foundhbat teens sent text messages (56%)
or called (58%) just after lights-out, but up tbfth sent texts (19%) or called (20%) at
any time of the night. These data also showedastarelationship between the
frequency of calling and texting after lights-ontdaeported tiredness one year later. If a
student used their phone more than once a weekligftés out to send or receive calls or
text messages, they were over 5 times as likelggort being “very tired” during a
follow-up survey a year later, indicating a peesistpattern of media use and resultant

sleepiness. (Van den Bulck, 2007).
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Gaming and texting are not the only technologicaitcbutors to poor sleep, however.
Johnson (2004) published a longitudinal study diyeeddressing the relationship
between television viewing and sleep problems, lealireg that adolescents who
watched more than 3 hours of television per dayevatincreased risk for sleep problems
(including difficulty falling asleep and frequentigiling to get enough sleep) by early
adulthood. In addition, a German study found aifigant relationship between
shortened sleep time and the duration of dailyisien viewing in a sample of 137
children with a mean age of 13 years (Cronlein.e2807). Van den Bulck (2004)
reported that students with access to computer game the internet in their bedrooms
went to bed significantly later on weekday and veeekdays. They also often spent less
time in bed than students without access to suetirehic media, and reported higher

levels of tiredness on subsequent days.

In recent years, more articles on adolescent tdogpaise and sleep have been
published, and concern about this relationshipatss begun to appear in newspapers,
magazines and through online news sources (Re@@®03). Olds and colleagues (2006)
documented “screen time” as part of the time buglgeéAustralian children between the
ages of 10 and 13. Screen time in this study detuelevision, video games, non-game
computer use, and watching movies. They foundtttetop quartile of “screen users”
were more likely to be boys, have low physicahattj spend > 25% of their screen time
playing video games, sleep less, and be of lonapbseconomic status. An article

entitled “Nodding off or switching off?” document#ite common practice of adolescents
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using media such as TV, computer games, music aokshas sleep aids (Eggermont and
Van den Bulck, 2006). These authors concludedvwhde reading books to fall asleep
was associated with sleeping more, use of the Tdédnaputer game, or music to fall

asleep was associated with less sleep among adbotsesc

Some of the technology effects on sleep come frgpogure to bright screens shortly
before bedtime. A study by Higuchi and colleag#8908) linked their participant’s sleep
difficulties (normal decrease in body temperatare melatonin secretion, both of which
aid in falling asleep, were both suppressed) teestbrightness. A more recent study by
Dworak (2007) found that children who played conepgfames before bed took longer
to fall asleep, and experienced less slow-wavepdie deepest, most restorative sleep),
while children who watched TV before bed showediced sleep efficiency, sleeping in

a less-consolidated way.

Putting it all together: the contribution of this work to sleep scholarship

This study adds to the adolescent sleep literdtygresenting a detailed picture of sleep
in a cohort of 50 high school students. Unlike ynatudies, mine follows the same
cohort across a calendar year, collecting dataraéttime points, and including
weeknight sleep, weekend night sleep, and sumraepsIThe studies discussed above in
the short-term consequences section, by FredriksdrWolfson and Carskadon,
represent some of the most comprehensive studiedabéscent sleep in real-world

settings, but both are based on surveys complgtéelens. This is critical because what
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teens report on a survey may or may not match tiptive sleep they report on a daily
diary, and this, in turn, may complement or conttidhat a researcher may discern
from talking with teens about sleep and observirggrt during a typical day. In addition
to collecting data on sleep behaviors and perceptimm multiple sources, this work
also documents ways in which adolescents make m@hachanges to cope with
inadequate sleep, including changing sleep tinfimgy intake, and activity levels.

Though sleeping, eating, and being active haveninike biological consequences,
cultural ideals shape the execution of these behawan a daily basis. In addition, this
research incorporates the technology environmeahahhabited by today’s teenagers.
At present, no qualitative studies have been caeduo explore how sleep represents an

intersection of culture, biology and environmenthe lives of youth.

The use of a biocultural theoretical perspectia grivileges the effects and interactions
of biological, social and environmental influencessleep fits very well with a notion of
embodied sleep introduced in Chapter 1. Embodimem@gnizes that biological, cultural
and environmental influences all play out at the of the physical body. In a simple
example for sleep, a teen may feel physically tded to her biological sleep drive, but
activities like watching a TV show or chatting adimight cause her stay awake. She
may not feel fatigued at this time, because ofrhental engagement in the rewarding
activity. In the morning, the environmental inflwenof the standard school wake-up
time, signaled by her alarm or her parent knockindner door, leads her to wake up

tired, and feel sluggish and uninterested in whatday has to offer...until she engages
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in social interactions with friends and is magigdfot tired’ anymore. Meadows’
(2005) typology of embodied sleep is not a radycaiw way of looking at sleep. In
fact, other authors who discuss embodied sleepegample, Williams et al., 2007) use
this typology without explicitly referencing it, bause thinking of sleep in terms of how
it makes one feel (experiential) and what purpbserves for a specific individual
(pragmatic) are common ways to approach the antihogjzal question of “How does
sleep fit — or not fit — into your daily life?” Thistudy addresses all four elements of
Meadows’ typology by integrating how teens leard anternalize information about
sleep, how they cope with inadequate sleep by ¢hgrtgeir subsequent behaviors and
discourse, how they report sleeping too much oltlitte makes them feel, and how their

bodies sometimes demand that they sleep, even uraggropriate circumstances.

Overlaying this perspective of embodiment is thepof view provided by Williams and
colleagues (Hislop and Arber, 2003; Meadows, 20Ufjams, 2002; Williams, 2005).
These researchers examine sleep as a health bethatimay be co-opted by both
individuals, through strategies of personalizatamd institutions, through healthicization
and medicalization. With healthicization, indivals are told, subliminally or directly,
that improving sleep is a good way to improve otealth. In medicalization, which
grades nicely into the sleep industrial complex @&ltem, 2007), individuals are told by
institutions, often the “medical establishmentAttmedication and other products are

available to treat all their sleep problems — eienones that they were not sure they had.
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This new synthesis for sleep studies, includingahespectives of embodied sleep, the
sociology of sleep as a health behavior, and redies on the sleep industrial complex,
advances research on sleep. While the studgepdias mainly been focused on sleep
disorders and other biological/biomedical aspette®p, this new perspective allows an
investigation of social and cultural aspects oéglesomething that has been largely
neglected in the literature (Worthman and Melby)20 By looking at the body as
shaped and affected by society as well as theadaawvironment, and health as defined
both socially and physically, sleep may be bettefaustood as an interaction of culture
and biology rather than in primarily biologicalnes. Together, these approaches allow
me to begin to sketch out a complete picture of bakogy, culture, and social and
natural environments have interacted to producedhation in sleep and coping

mechanisms to deal with the lack of sleep thateeeis modern adolescents.
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CHAPTER 3: RESEARCH DESIGN AND METHODS

This chapter will present the overall researchgteand basic demographic
characteristics of the adolescent study particgdntlowed by the methods used to
address my five specific research questions. litiadd| have included an in-depth

“methods reference,” where all of my methods areflgroutlined @Appendix A).

Research Design

Location
| conducted my research at a large (3000+-stugbertfic high school located in Tucson,

Arizona. Tucson is a Southwestern city with a m@bdtitan population of over 750,000.
With 2000 census estimates placing the Hispanid.atido-origin population at
approximately 36% of the total population, Tucs®om the forefront of demographic
changes that are beginning to affect the entir@matin addition to its demographic
heterogeneity, the school in which | conducted tagwis a magnet school, drawing
students from across the metropolitan Tucson ana&ing it easier to recruit an
ethnically diverse sample, and also participantganying socioeconomic status (SES).
Although I did not set up any SES criteria for ungibn or exclusion in the study, | hoped,
by including students of varying ethnicities, gersdend activity levels, to be able to
observe, collect data from, and comment on a becoask-section of adolescent lives

within one high school.

Approvals
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Before entering the high school for research puposiy research plan was approved by
the Institutional Review Board at the UniversityArfzona and the school district
research office. My entry into the school waslitated by the vice-principal for
curriculum, who approved my project and asked fremth science teachers if they would
be willing to have me in their classroom. Threeead, so | worked directly with these
three teachers, who together taught approximatsdysdudents, 53% of the freshman
class for the 2006-2007 school year. Two teadaerght Integrated Science to freshman
(the “typical” freshman science class) and oneha@pnceptual Physics to freshman
(the “honors” freshman science class).

Sampling

Table 2: Initial conceptualization of sampling

Male and Female™graders (14-15 year-old adolescents)

High Activity* Low Activity*
(daily or almost daily participation in fa (rare participation in sport$
sports team practice or individual or individual workouts)

workout)
White* 10 10
Hispanic* 10 10

*Ethnicity and activity status were determined bydent self-report.

I initially selected the sample size of 40 to eesiimat members of Tucson’s largest
ethnic groups (White, mainly of European desceamd, ldispanic, mainly of Mexican
descent) were equally represented in the researnopls, and that students who reported
both high and low activity levels were also reprasd. | chose to divide the sample in
this way because | hypothesized that ethnicity madtect total sleep time on weeknights

or weekend nights, and that activity level mighredtly affect both sleep quantity and
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caloric intake. Also, when testing hypotheses albimeirelationship between total sleep
time and caloric intake or dietary compositionample of 40 permitted up to 300 “food-
days.” In other words, since each study partidipesuld be completing food and sleep
diaries over one, two or thréleree-dayperiods across the year, 40 participants would
provide at least 120 days of food and sleep d&ta @) on each data-collection occasion,
and if, as | hoped, all participants completeddiixng-the school year days of food and
sleep diaries (40 x 6 = 240), and if half of thenpée completed diaries over the summer

(20x 3 = 60), the result would be 300 “food-days.”

When | began spending time in the freshman scielassrooms, | discovered that many
teens were quite interested in their own sleep thadkfore in my study. By the time |
was ready to make an official recruitment effonticipated that | would not have any
problem recruiting 40 participants. Most teensvkiieey did not get enough sleep, and
felt the consequences of this on a daily or alndasgity basis during the school year. My
official recruitment consisted of a brief preselmato each science class about my study
and what participation would entail, followed byttistribution of a brief screener
guestionnaire to all students present in the clase teens who did not want to
participate circled their ethnicity and activitywé&, as well as “no, | would not like to
participate” on the screener, and those that dict watake part in the study circled
ethnicity, activity level, “yes, | would like to piEcipate” and provided me with contact
information. In this way, everyone spent a few nsufilling out a form, and | could

follow up with interested teens later. “Following’uncluded confirming with a student
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that they wanted to participate, and giving theoomasent form that had to be signed by
them and also by a parent or guardian, since teg @il under 18. Although | did not
want to expand my sample too much, | ended up dnetpll additional participants
because they had an interest in the study, andrétesned signed forms to me. Five of
these participants were not of White or Hispanimty, and six were members of
groups (for example, White high-activity males, péisic low-activity females) that | was
trying to recruit, but multiple teens returned farto me at the same time, so | ended up
with up to 8 teens in some categories, and ontyeathers (for example, Hispanic high-

activity males).

A few teens | talked to at the school most likedyglserious sleep problems, such as
chronic insomnia. None had been formally diagnobadall were seeking ways to sleep
better. These teens often wanted to speak withbatehey did not want to be part of my
study, because it would entail extra work on tophefrequired work they were already

finding it hard to complete because of their dédtilng tiredness.

My final sample consisted of 51 adolescents, whigseographic information is detailed

in Table 3, below.
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Demographic Demographic
Variable Variable
i Mean Body Mass
Ethnicity Number | Percentage Index (BMI)
White 23 45% Overall 23.71
Hispanic 23 45% Male 24.52
Other* 5 10% Female 22.9(
Gender White 22.80
Male 24 47% Hispanic 24.0(
Female 27 53% Other ethnicity 26.6
Original self-
report activity Revised activity levels
level
High 24 47% %iikfﬁyeﬁggéffﬁ) 14 | 33%
Weekday Medium
Low 27 53% (between 3.87 and 4.67 15 34%
mean METs per day)
Weekday Low (<
=3.86 mean METs pef 14 33%
day)
Weekend High (> 4.67
Mean age 14.5 years mean METs per day) 14 32%
Weekend Medium
(between 3.51 and 4.67 15 34%
mean METs per day)
Weekend Low (<=
3.50 mean METs per| 15 34%
day)

* 3 African-American, 1 Native American and 1 NatAmerican/White

The fact that activity status (habitual activitydd) was determined by self-report began
to create problems when | began data analysish®sdreener, teens were asked to circle
“I| participate in sports or athletic activities...@ft (daily or almost daily team practice or
individual workout) sometimes (2-3 times a weekjarely (1 or O times most weeks).”

Self-reporting activity level probably resultedsame students who participated in a lot
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of activity that might not have been seen by therff@amal physical activity” being
classified as low-activity. For example, Honof,4ayear-old Hispanic female, reported
dancing recreationally quite a bit, including beingolved in three quinceariera parties
(see Ch 4) which had weekend dance rehearsalshées classified as low activity.
Some teens who circled “low activity” also speibiaof time walking — from their
houses to the bus, from the downtown transit cdotdre school, all over various parts
of the city after school. Although this was nothygtensity activity, many teens walked
frequently because the bus did not take them evegsy and parents were not always
available to pick them up, and this type of acyivitas not taken into account by me or
by the teens when they estimated their overal/éigtievel. Also complicating data
analysis was the low frequency of teens markingrsiimes;” because this was rarely

circled, | combined “sometimes” and “rarely” resgea into a “low-activity” category.

In response to this mismatch between self-repaitigclevel and actual activity of teens
in this population, | calculated two revised vens®f the habitual activity variable,
based on actual activity reported by teens on Ekdays and 2) weekends. | converted
the actual activities reported by teens into a nmeatabolic equivalent of task (MET)
score using Food Processor version 10.0 and SP8S 1BIETs express the energy cost
of physical activities as a multiple of an indivalis resting metabolic rate (RMR).
Though individuals each have a slightly differeMiR, METs provide an estimate of the
intensity of an activity. Using mean weekday arekkend values for this variable for

each teen, | re-assigned them into high, medium@mdctivity categories based on
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their actual activity. This classification gaveetter picture of physical activity among
these participants, and the breakdown of teenadh ef these revised categories is also

presented iffable 3, above.

Incentives
Non-monetary incentives (gift cards) were giveradolescent participants who took part

in the study from its inception (October 2006)He £nd of the 2006-2007 school year in
May 2007 ($10 for Starbucks) and summer and fafiester 2007 project activities ($20
for the movies) to encourage them to complete peqrér All students who enrolled in
the study and subsequently talked with me or coteglany diaries were given the $10
gift card. Typically, they completed a 10-dayegaliary, participated in a one-on-one
interview with me, and completed 3 days of diartad=ollection before the Starbucks
incentive. Students who received the $20 gift ¢erd typically completed one or two
additional 3-day diary data collections (dependipgn whether or not they participated
in the study through the summer) along with shadstgionnaires about sleep, activities
and technology use. | made an effort to contdatatient participants in the fall of
2007, even if they had changed schools, to séeyfwanted to continue participating in
the study. If | was able to contact a studentpat/éthey did not complete additional data

collection after Spring 2007, they received a mayfecard from me.
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Research Methods
This study draws on both biocultural theory, detiin the Introduction and Chapter 2,

and biocultural methods. Conducting bioculturaleach on sleep means exploring
biological, cultural and environmental factors, hihwey interrelate, and how, together,
they affect adolescent sleep behavior and alsodpag behaviors teens engage in when
they get inadequate sleep, as illustrated in tbeutiural model presented Bgyure 1in

the Introduction. In order to capture the breaiftteen attitudes and behaviors around
sleep, and also external factors affecting sleegljdd on multiple methods, summarized
in Table 4 below. Although interviews and participant obsgion were my primary
methods for capturing teen perceptions of sle@fsd returned to information gleaned
from these methods as | addressed all of my othestepns, seeking to integrate the
cultural knowledge and behaviors expressed andpeed by my teen participants into

all aspects of this study.
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Major Research Question

Main Methods Used

How do adolescents in this population
perceive their own sleep™Phis includes an
examination of factors that they think affec
their sleep, their perceptions of sleep need
and ideas about sleeping too much and to
little, and their sources of information abou
sleep.

—F

—t

Interviews
Participant observation

What constitutes "normal sleep” in this » Sleep diaries
population of adolescents? * Interviews

» Participant observation
What effect does longer or shorter sleep (as « Sleep diaries
compared to average sleep length) have on  « Food diaries
total calories, fat, and caffeine consumed, « Activity diaries
and duration of physical activity on the next . |nterviews
day in this population of adolescents?" « Participant observation
How does late-evening technology use » Sleep diaries

interact with teen sleep in this population @
adolescents?

—

Technology diaries

Brief technology questionnair
Interviews

Participant observation

D

What are specific ways in which
adolescents cope with inadequate sleep?
strategies vary with regard to household
composition, gender, or ethnicity?

Do

Sleep diaries

Food diaries
Questionnaires

Interviews

Participant observation
Activity diaries (exploratory)

Learning about teen perceptions of sleep

Interviews

The main way that | elicited teen perceptions efrtbwn sleep was by conducting semi-

structured interviews (N=51). Taylor (2005) sudgébat interviews are an appropriate

methodology for accessing study participants’ usiderding of the world, and also their

experiences. The interview involved students iiddially being pulled out of science
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class during a 90-minute class period, and engagiagace-to-face interview. They
also completed two sets of questionnaires, oneedbéginning and one at the end of the
interview. The interview (24 questions), ran 3@@minutes, while questionnaire
completion took between 15 and 25 minutes. Therwigw included questions on the
adolescent’s own sleep patterns and perceptioskeep, ideas about sleeping too much
and sleeping too little, sources of information @ttsleep, sleep and food intake, and girls
vs. boys sleep. The questionnaires included aunead overall sleepiness, an activity
diary for the day prior to the interview, and ag&sher-developed instrument probing
technology access and estimated use on weekdaysesk@nds, and four aspects of
mental health. Most interviews were conductedniempty science lab, but when this
room was unavailable, a variety of other interviesations, including the school library,
outside at a lunch table, and even a stairwellewsed. In addition to the interview,
some parts of the Time Three (Fall) questionnasked participants open-ended
guestions about how much sleep they thought thegietkon weeknights and weekends,

and whether they thought they could catch up ondiegp, and how.

Overall, teens were very interested in sleep apia.t They were able to easily answer
many of my questions, although some teens toldhaye had no idea about some of the
relationships | was interested in, such as howpskeel food intake might interrelate.
Some teens also answered that they didn’t knowtadender differences in sleep,
typically because this was not something that \al&tl about among teens, and their

own experience included perhaps just a father ahemas an exemplar of how the
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opposite sex slept. Due to the nature of scielass scheduling, the three teachers |
worked with taught their freshman class&s-4" period, so | did a disproportionate
number of interviews during the first period of gwhool day. This probably caused
some participants to be less talkative or engalgaa they might have been had |
conducted interviews later in the day. Some telshéave questions for me. The one |
heard most often was, “So how muwstiouldl be sleeping?” They also often asked me

about why | was studying teen sleep, and my gradsetiool trajectory more generally.

Participant Observation
Participant observation consisted of observinglamying out, typically before school,

during science classes and homeroom, at lunchoecakionally after school. It was
typically conducted for one to three hours at atithough it was often broken up — for
example, 30 minutes before school, 10 minuteserbdginning of class before taking a
student out for an interview, and 5 minutes atehe of a class. Participant observation
began as a way to get to know teachers and stuitheBeptember 2006 and continued on
an intermittent basis though April 2007, with a fadditional notes made in October and
November 2007 as | administered Time Three (Fal@stjonnaires and diaries. While at
the school, | generally made notes on the alertiesss of teens in class and what
affected their alertness, any comments | overheaobnversations | participated in
about sleep or sleepiness, what teens were eatthdranking, and technology use in and
out of class. These observations helped me coraiezeéithe data | collected from teens

about their sleep, food intake and technology use.
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Over the summer, participant observation movedhenliDuring the summer of 2007, the
social-networking site “MySpace” was a very popualine destination for teenagers.
Launched in January 2004, MySpace allows usersetie online profiles that are then
connected by links to their friends on the systdhofiles reflect personal interests and
tastes and often include text about the individisalvell as pictures, videos and music. .
In July 2006 MySpace was ranked as the #1 U.S. iteelyg traffic in a one-week period,
even surpassing Google (Gefter, 2006). When ThelRernet in American Life project
conducted a telephone survey of 935 teens in OctoimeNovember 2006, (incidentally,
coinciding with the start of my dissertation prdjebey found that 55% of the “online
teens” (886 of the 935 interviewed) had createtbéilp page and that 85% of these teens
reported using or updating their MySpace profileshaften (Lenhart and Madden,

2007).

MySpace, like other social networking sites, regsithat you register on the site, and
then request that other users become your friehdad asked teens during the interview
if | could contact them on MySpace, and most said€.” So | searched for them and
sent them friend requests, to which most respoaffedhatively. Finding teens online
was easy. Most of my participants had internenegtions at home, and they chose to
be on MySpace to be with friends, even if they watuek at their own houses. MySpace
gave me insight on teen behavior when it was msstyteens — while they might have
the occasional older friend online, chances arele that most of their parents weren’t

monitoring what was said on MySpace.
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This online social-networking participant obsergatpresented some ethical issues not
raised by participant observation conducted wharggipants are aware of the
researcher’s presence. Therefore, | used onlfivela public items circulating on
MySpace, and | avoided items that might identifyagticular participant. For example, |
noted decorative schemes and changes made todfilegpof my participants/friends,
and printed out bulletins posted by teen friendd taflected the type of communications
engaged in on MySpace, especially if the bulletwese directly relevant to my research

guestions (i.e., questionnaires that included guesipertaining to sleep or sleepiness).

Capturing adolescent sleep behaviors

In order to collect data on actual sleep pattdrased prospective sleep diaries. In a
sleep diary, participants are instructed to anewset of standard questions about the
prior night’s sleep, ideally immediately upon awaikegy in the morning. Participants
completed these diaries on between 3 and 9 nigktsfeed by me between February
2007 and November 2007. The sleep diary contafeaden questions covering both
sleep and caffeine intake for the previous nighyt/dgeeTable 5below. Sleep diaries
are an often-used method in sleep research toreaqiitia on the sleep of individuals
with a suspected sleep disorder, as well as tlep sil€“normal sleepers” (Morin et al.,
1999). Limitations of the sleep diary method imtgwerrors associated with self-report
data (Ancoli-Israel et al., 2003), but its strenigtthat it is a simple method that requires

only a small time investment from participants cakimg.



Table 5: Sample sleep diary
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TUESDAY TUESDAY TUESDAY
NIGHT NIGHT NIGHT
SLEEP SLEEP SLEEP
1. Yesterday, | 5. After turning 9. This
napped from 5 pm off the lights, | morning | got
_ to__ 5:30 pm fell asleep in 5 out of bed at 5:45 am
(Note times of ' ______minutes o’clock
all naps) (specific time)
2. Yesterday | 6. My sleep 10. Overall my
drank was interrupted sleep last night
caffeinated ___ times was (Choose
drinks before during the One)
lunch, night (how 1 =very
caffeinated many times did restless
drinks between 1 you wake up?) 2 =restless
lunch and the 3 = average
0 0 . 3
end of school 3 quality
(or3pmifa 4 = sound
weekend) and 5 =very sound
_____caffeinateg
drinks between
the end of
school/3 pm
and bedtime
3. Yesterday, | 7. My sleep 11. Overall my
took sleep was interrupted sleep last night
medication to for was (Choose
help me go to minutes during One)
sleep (Yes/No) N each 1 = worse than
- o] . 0 2
If Yes, which awakening usual
one? 2 =same as
usual
3 = better than
usual
4. Last night, | 8. This
went to bed at morning |
____o'clock and 10:00 pm woke up at 5:35 am
turned off the 10:27 pm ______o'clock ’
lightsat (last
o’clock awakening)
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Participants kept sleep diaries for a set numbelagé at four times across the school
year and summer. When participants entered thiy stiviey were asked to complete a
10-day sleep diary that would span normal weekveeekend days (N=48). Once all
participants had completed this diary, adolesclesys three days of sleep diaries on
weeknights during the Spring semester of the 20E¢Zchool year(Time One, N=50),
and three days that spanned a weekend duringdrattser of the 2007-2008 school year
(Time Three N=44). Overall, | had a study drop-@ié of 12% across the study, which
seems reasonable given that the majority of stgd@ndf 6) who stopped participating
after providing weekday data changed schools ®2007-2008 school year. Only 2
students still attending the study school in 2000&stopped participating, both for
reasons involving iliness. A subgroup of particiizasso kept three days of sleep diaries
over three summer days (Time Two N=20). Times Om& and Three were
approximately synchronized. Due to block schedypiimthe high school, it was
impossible to get all students to keep sleep diateexactly the same days, but | sought
to have them complete the diaries as close togathpossible to minimize potential

sleep variations caused by seasonality (Benefieg,e2004), exam schedules, etcetera.

In addition to my primary reliance on sleep diatiefielp me describe teen sleep
behavior, | also asked teens about their typicakaay, weekend and summer sleep
during the interview. These descriptions, adolescemments about things that affected
their sleep, and their physical feelings associatigll inadequate and adequate sleep
helped me understand how teens embody “healthghshad “teenager-appropriate”

sleep, and how they physically experience sleepdosl “too much sleep.” Participant
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observation, including overheard comments aboeipséad lack thereof from teens and
teachers alike, also helped me contextualize thiarewf inadequate sleep reproduced in

high school.

Exploring food intake, caffeine intake and activityelation to sleep

In addition to the sleep diaries described aboxespective food diaries and activity
diaries, described below, allowed me to addressethearch question “What effect does
longer or shorter sleep (as compared to average &agth) have on total calories, fat,
and caffeine consumed, and duration of physicaiacbn the next day in this

population of adolescents?”

Adolescent participants completed prospective fdiades of my own design over the
same three-day periods that they kept sleep diaflibs three-day period was selected to
maximize the accuracy and reliability of the foadreks (Schlundt, 1988; Tremblay et
al., 1983), while not placing an undue burden @ms$e The food diaries prompted
participants to record each eating event by listimggl and snack opportunities
(breakfast, morning snack, etc.) with plenty oéBrbeneath, and providing a sample

breakfast recorded at the hoped-for level of det@deTable 6 below.
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Table 6: Blank food diary
FOOD INTAKE RECORD -THURSDAY

Directions: Please write down everythingu eat, and be as specific as possible about itvisat see
breakfast example.

Meal/Snack Food Description Quantity (teaspoon, tdlbespoon,
cup, piece, packet, etc.)
BREAKFAST Example:Bagel, cinnamon raisin, 1 bagel

3 % in., toasted

Example:Cream Cheese, regular,2 tablespoons

plain

Exampleitea, black, English 2 cups
breakfast, brewed

Example:sugar 2 teaspoons
Example:half and half 2 ounces

M ORNING SNACK

Concurrently with the food diaries, participantsngbeted the researcher-designed
“Coke, Candy and Cellphone” (CCC) diary intendedapture all caffeinated beverages,
“sugary snacks” (as defined by the participant) alsd all technology use (discussed
below). Sedrable 7: Blank coke, candy and cellphone diaryThe CCC diary proved
useful because in some cases, teens would faifite their beverages on the food diary

but would record them all (caffeinated or not) ba €CC diary. Although many times



the “sugary snacks” were represented on the rediday, sometimes they only appeared

on the CCC diary.

Table 7: Blank coke, candy and cellphone diary

TUESDAY

I drank the following beverages with caffeine

89

Beverage

Size (8 0z, 16 0z, 20 0z, 32 0z
other (please specify)

Time consumed

Example: Coca-cola

20 oz

8:15 AM

Example: Iced tea

320z

6:30 PM

| ate the following foods with high sugar contéestugary junk foods”)
[Do not worry about overlapping with your food ikéadiary — enter these sugary foods both there AND

here]

Food

Size

Time consumed

Example: Snickers Bar

1 standard-size bar

3:30 pm

| communicated with others using technology

Technology Time Started to Use Time Stopped Using
Example: called parents on cell phone | 11:12 AM 11:15 AM
Example: emailed friends 3:30 PM 3:45 PM

During the days that participants collected foddrimation, they also filled out an

activity diary. The diary took the form of a faitomprehensive list of activities, and
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teens checked which ones they did and wrote downrhany minutes or hours they
estimated they had engaged in that activity. T8teof activities used was based on a list
of activities from the Amherst Health and ActivByudy Student Survey developed by
Dr. James Sallis (Sallis, n.d.), available onliha aeb address listed Appendix A.

SeeTable 8below for a blank activity diary.

Table 8: Blank activity diary

Thinking about TODAY ...did you do any of the follovgractivities?
Check WHAT you did and WHEN you did it, and estim#te total number of minutes of that activity.

Activity Before School During School After School MA|r(1:ltJitveitsyof

Aerobics/Aerobic
Dancing

Ball Play:
kickball, catch

Baseball or
Softball

Basketball

Bicycling

Cheerleading,
Marching Band,
Drill Team

Climbing Stairs
for Exercise (or
Stairmaster)

Dance Classes
(ballet, jazz,
modern, tap)

Dancing (social,
recreational)

Exercise: push-
ups, sit-ups,
jumping jacks

Football

Field Hockey

Frisbee Games

Golfing
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- . Minutes of
Activity Before School During School After School Activity
Gymnastics
Ice Hockey

Indoor Chores:
mopping,
vacuuming,
sweeping

Laser Tag

Matrtial Arts
(karate, judo)

Outdoor Chores:
mowing, raking,
gardening

Racquet Sports:
tennis,
racquetball,
badminton

Rowing machine

Running (outside
or treadmill)

Skating (ice,
roller, in-line)

Soccer

Swimming Laps

Volleyball

Walking for
exercise (outside
or treadmill)

Walking for
transportation

Water Play: pool
or lake

Weight lifting

Wrestling

Other:

I conducted follow-up interviews with teens as theyded in their packet of sleep, food

and activity diaries. These brief interviews wer@rmal, but all included questions that
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probed portion sizes and especially areas of thje &t blank, asking participants why
they ate no lunch, or ate only junk food on patéicdays. | was also able to ask about
food items that were unfamiliar to me (which ocedrm some cases with Mexican foods
prepared at home). | also employed a collectigpladtic food models selected from a
larger set to reflect the items most often consumethe teen participants. These
models, which are labeled with their exact size{®f chicken, % cup of peas, etc) were

extremely helpful in estimating portion sizes wiirticipants. SeEigure 2 below.

Figure 2: Plastic food models of grilled chicken, mshed potatoes, peas and grape juice

| also asked teens about activity diaries in thiewoup interviews, prompting
adolescents to estimate time spent in walkingreordportation, or going up and down
stairs on the high school campus. Probing theetasiof the activity diary also revealed
daily activities not necessarily highlighted in gtivity diary, but that happened to be

physical (such as five hours of skateboardingndn@ur of playing the very active video
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game “Dance Dance Revolution). This follow-up mmiew also enabled me to confirm
that no recorded activities really meantphysical activity, and to check on durations of
activity that seemed unusually long or short. Giersummer | conducted such follow-

ups via email.

Once | had conducted a follow-up interview withatgipant, | entered each food-day
into the record | had created for each participaSHA Food Processor SQL, version
10.0 (copyright 2006-2007). Within the food progrdreelected the closest food item in
terms of content and size to what the teen listetheir diary. Most items, or similar
equivalents, were represented in the ESHA datalsmsee items, however, such as
energy drinks, specialty drinks from Starbucks, soiohe Mexican foods, were not in the
database and so | entered nutrition informatiomiolet from the World Wide Web into
the ESHA database. | also entered physical actilatg into each participant’s Food

Processor record.

Participant observation within the high school uitedd observations at lunch, between
classes, and occasionally after school. | alsemes students snacking in class,
especially at the beginning of third period and sbmes during homeroom. Teens were
also asked in the interview if they thought sleggimo little one night affected the

guantity or type of food they ate the next day.
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Technology use and sleep

In order to address the question, “How does latnigng technology use interact with
teen sleep in this population of adolescents?irharily utilized sleep diary information,
as well as the technology diary component of theeC&andy and Cellphone diary,
shown above iTable 7. This diary is, to my knowledge, the first of kimd, modeled
after a prospective food diary. It enabled teeriseep a record of their technology use,
although these records varied in quality by pgrtiot. Some adolescents reported to me
that they knew their “tech diary” was incompletdnile others seemed to be fairly
exhaustive in reporting time spent on MySpace hencell phone, etc. In addition to this
diary, at the end of data collection for Time 3I(2807) diaries, participants completed
a brief questionnaire either in person or over émhich asked about technology in their
bedroom, which technology items they had acceaft¢o 10 pm, and which ones they
sometimes or often used after 10 pm. Finally, ¢iotinere were few questions
specifically related to technology use in my intew guide, many comments made by
participants over the course of the interview, alsd around school, pertained to
technology use. | also observed in-school youthrielogy use. While this could not tell
me exactly how teens used technology in the ladaieg, it gave me a sense that these
teens who were communicating via cell phone andriag to Ipods at almost every
chance they got (in an environment that placedtststriction on the use of these
devices) would likely be voracious consumers ofaety of media if given the

opportunity at home.
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Examining coping behaviors in response to inades|sétep

To answer the question%Vhat are specific ways in which adolescents copeith
inadequate sleep? And do strategies vary with regdrto household composition,
gender, or ethnicity?” | drew on data collected through a variety of huets. |
hypothesized, based on current literature, thaihgopith inadequate sleep might be
reflected in 1) napping or 2) adjusting sleep tignihe next night (Yang et al., 2003).
Information to assess these hypotheses was printamitained in the sleep diaries
described above. Additional hypotheses suggestditebature included 3) altering food
intake (including total caloric intake and “junkoid’ intake)(Van Cauter and Knutson,
2008) 4) increasing caffeine intake (Landolt et2004; McLellan et al., 2005) or 5)
decreasing physical activity (Gupta et al., 2002)isponse to inadequate sleep. These
hypotheses were examined using data from prospefctod diaries, the Coke and Candy

portions of the CCC diary, and the activity diaréso described above.

In addition to sleep, food and activity diariesggtionnaires, interviews, and participant
observation aided in the examination of adolesceping behaviors. One of my
guestionnaire questions was, “Do you think you caiich up on lost sleep? If so, how?”
This question produced interesting results witlarddo teen perceptions of how they
might be able to cope. Although the interview dad specifically address coping
behaviors, teens made comments during the interalewt coping with sleep loss. |
also asked teens about their families, includingtiver they lived with two parents, one

parent, or in another situation, that enabled nmexfgore whether coping behaviors were
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related to household composition. Participant olzgen also revealed some teens
engaging in potential coping behaviors, such apingpn class or snacking on junk food

or caffeinated drinks.

Having now addressed the main data-collection nustiior this research, the next
chapter will introduce the high-school field sitedeexplore how adolescents both learn
to embody and practice embodying “teen sleep” withe dual social contexts of a large

high school and their homes and families.
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CHAPTER 4: SOCIAL INFLUENCES ON TEEN SLEEP, FROM
ACTIVITIES TO THE SLEEP INDUSTRIAL COMPLEX

This chapter answers the questiddptv do adolescents in this population perceive
their own sleep?” By first introducing the high school field sitegéscribe one of the
main cultural environments that shapes teen ideastaleep. | explore the interacting
influence of high school and the other main slegju€ncing cultural environment, the
home, by asking teens about factors that they thifdct their sleep, and their sources of
information about sleep, including friends, pargatsl the media. The advice, direct and
indirect, given to these teens about sleep inflasreir normative embodiment of sleep,
or how they conceptualize sleeping in a healthy.w@&leep advice also influences their
pragmatic embodiment of sleep, giving them ideasiahow to sleep in a way that is
appropriate for their social role. To concludexamine adolescent perceptions of sleep
need and teen ideas about sleeping too much. Xgeience of sleeping too little is
addressed as part of Chapter Six on what congitdemal sleep in this population, as

for most teens on most days, “normal sleep” mebseping too little.

Sleep perception hypotheses?

As discussed in Chapter 2, very few studies havkdd at sleep perceptions in the way
that this study approaches them. Noland and calkesa{?009) gave high school students
a 37-item questionnaire designed to gauge thepgpatterns as well as their perceptions

of operating on too little sleep, things that helpeem get to sleep, and that kept them
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from getting enough sleep. When teens in theinswgre operating on too little sleep,
these adolescents reported feeling more tired duhie day, having difficulty paying
attention, receiving lower grades, feeling moresged, and having difficulty getting

along with others (Noland et al., 2009).

In a group of 64 middle school students attendisgats summer camp for inner-city
children, Owens and colleagues’ (2006) interviawdiings illuminated reasons for
inadequate sleep in this population, consequerfaesdequate sleep, and sources of
sleep information. These researchers concludedhibagh participants placed a
relatively high value on sleep, television and othedia often prevented them from
getting adequate sleep. Although these pre-teidnsad want to curtail media use on
their own, when asked about how to obtain imprasledp, they suggested that their
parents place limits on media use. Consequendeadéquate sleep included tiredness,
irritability, mood changes, low motivation, cogr#iand attention problems, and a
perceived negative effect on physical appearatimvever, for some participants, there
were no discernable consequences to sleepingtti@o 8ources of sleep information
included teachers, parents, doctors and coach##sdactors seen as perhaps the most
credible, and least disciplinary messengers they did not give punitive consequences

if students failed to sleep).

These studies are useful because they begin tesgithe complex world of teen sleep

beyond basic reports of sleep timing and connestiorcommonly-investigated variables
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such as depression, self-esteem and school perieemavVhile it is important to

document relationships between these variableslaeg patterns, it is difficult to

propose an intervention to improve teen sleep withimderstanding how teens think
about their own sleep. Following Owens and collesy2006), | expect that technology
use will play a role in teens getting too littleeb, and that teachers, parents and coaches
may provide sleep information to teens. Howevese findings on sleep perceptions in
teenagers will be largely descriptive, rather ttessting specific hypotheses about

adolescent perceptions of sleep.

The field site: high school

Seven thirty AM. | drive up to the guard booth foe visitor's parking lot (See Color
PlatesFigure 4, starting on p.107). The guard on duty asks foibhgnd who | am

going to see. | give him my driver’s license aalll him | am seeing Mr. F. He writes
down some information and gives me back my liceeseased in a plastic visitor's
badge that | am to hang around my neck the emtire tam in the school so security can
recognize me. As the security personnel get tavkme through my subsequent frequent
visits, they write down less and wave me througlemBven though | am often here 3
days a week | still wear the visitor badge — toaatore permanent ID | have to be a

school district employee.

The high school is a large one, accommodating aqupedely 3000 students here on a

busy downtown corner of the city. It is a magnédtosid, so although some students are
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bussed in on traditional school busses, many nadeethe city bus or get a ride from
their parents every morning. Walking in from thsiter parking lot, the football stadium
is to my right, and the school spreads out to rfty e typical Southwestern fashion, the
school includes a large outdoor gathering areachvéveryone calls “the mall,” and it
provides a place for students to hang out when @ineyot in class. It is mainly concrete,
with a bit of grass on the end near the stadiumeed are planted in tree-wells
throughout, often shading metal outdoor tablesembat plastic, because if they were

simply metal they would be un-usable during 100grde afternoons (Séegure 5)

There are four main buildings, named for the m#asses they house: Humanities,
Science, Vocations and the Gym. The student aéddte®ms to one side of the mall,
cleaving to the Humanities building, and therel$® @ teacher cafeteria, accessed
through two unobtrusive doors on the back of thdestt cafeteria, facing the Science
building. In addition to the shade trees, theresangeral large metal structures (ramadas)
to shade a set of vending machines and more laideést Beyond the mall and the main
school buildings, basketball and tennis courts [sgere 6) stretch back to a couple of
parking lots, one for teachers and another onepiftaides a small amount of student

parking, as well as overflow parking for visitorSee campus map, below.
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q:!'This gate open
e in the mornings
Science / & afternoons
Vocations
Teacher Cafeteria
Student
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To back parking lot & teacher lot —E?
Tables under
LEILET Vending Basketball courts
Machines
Humanities Tables
under
Ramada
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Pedestrian Gate Tliﬁr/(\!‘isitor} Cae 47 To Stadium

Figure 3: High school map

During the 2006-2007 school year, there were 84greiders enrolled at the high school.
Of the total student body, almost 59% were Latinggianic, mainly of Mexican descent,
while just over 29% were white, 6% were black, 2&evAsian and 3.5% were Native
American. | chose this high school because itavasgnet school and therefore is
required to have a demographic makeup that matblaésf the surrounding city. Given
this, | anticipated that this magnet school wowddalgood place to recruit both White and
Hispanic teens, and also to get a cross-sectibothf socioeconomic status and student

achievement among Southwestern teens.
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A day in the high school: routines and ritual
A typical school-day routine from the time of aaiat school went something like this:

Between 7:00 am and 7:45 am, the teen arriveshabgceither by school bus or city bus,
or they are dropped off by a parent. They headpoe-determined spot (the library, the
band room, or some designated area outside), rftestto meet friends and chat with
them before school starts. Sometimes they atteodférence period,” a twenty to fifty-
minute (depending upon the day) pre-first-periogetiwhen students could go to their
classroom teachers and ask questions, make uzaetiii Especially as the weather gets
colder in the winter, students hang out more inlitirary or in the conference period of
their favorite teachers (even if they do not havesgions) before school. For several
months during the year | spent in the high schiba ,Future Business Leaders of
American chapter at the school ran a coffee shaparscience building before school,
so teens sometimes stopped there for a quick nafteost or breakfast bagel (see
Figure 7). The first bell typically rings at 7:53 am, alag students that they have seven
minutes to get to their first class. The scho@rages on a block schedule, so on
Mondays and Wednesdays, teens attéfidd? and &" periods for approximately 90
minutes each, and attend a homeroom period foriB0tes, and on Tuesdays and
Thursdays they attend13%, 5", and ¥' periods, with a much shorter homeroom. On
Friday, teens attend all of their classes for 50utds. Because of the block scheduling
mentioned above $and 29 periods both function as the first period of tlay.d Because
the teachers with whom | work teach their sciedasses T — 4" period, | end up
recruiting a lot of students in theit' &nd 24 periods. Thus, | conduct many interviews

during the first period of the day, experiencingd&nt fatigue first-hand.
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Because they are used to the longer periods, destedents comment to me that Fridays
exhaust them because they are constantly runnimgeba classes. Start times vary
across the week, with Monday'’s start being thesta@30 am in 2006-2007, 9:00 am in
2007-2008). Because parental schedules do nogehasross the week, however, most
teens get to school between 7:00 and 7:45 am datiyhe first bell, students start
moving toward their first class. Many may still liening to their MP3 players or
sending a quick text message on their phones, &vémey chat with friends and
negotiate the stairs to their classroom. Secigitight at the school. All students,
teachers and visitors wear ID badges that mustdieler to the security personnel who
move through the school on a regular basis. Evd@leweens are in class, security
guards bike through the campus to be on the lotkoo@ny unauthorized visitors (see

Figure 8).

When the first period finishes, students enjoyiaftiireak between classes, again pulling
out MP3 players or cell phones to check in, ankiniglwith friends on the way to their
next class, or on some days, first lunch (whichitegs early as 10:07 am on
Wednesdays). Ifitis a Tuesday or Thursday, ameetgr to one-third of a given science
class may be snacking at the beginning of thirdogerThe snacks range from healthy
(fruit, goldfish crackers) to not-so-healthy (vargitypes of chips, fruit snacks, candy).

A routine similar to that seen in the first perjgdys out, with the inclusion of a

homeroom period at the end of the second periaiineSdays this homeroom is long, and
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teachers try to use the time, either by encourasfindents to read as part of a school-
wide “Tiger Read,” named for the school’'s mascoima few cases, trying to educate
students about the country for which the classrmnmamed. All classrooms are
assigned a country designation, and in one paatialkhssroom, Tibet, students watched
a video over several homeroom periods about thetopuln Madagascar, they had a
much briefer “country education,” consisting oftgigrossed out by some live
Madagascar hissing cockroaches. Mainly homeroonstimto a bit of a free-for-all,

with students finishing work from the class peritadking to friends, or listening to their
MP3 players if the teacher permits it. Few stusle@ten those who seemed quite tired
during the class period, used the homeroom timsléaping, since this would likely cut

into time spent socializing with friends (dégures 9 and 10.

Lunch continues in the same vein, only with leggesusion. For many teens, lunch
does not seem to be very much about eating. Tlagyaat incidentally (consume a bag
of chips or a bottle of iced tea, or snag a feesfior other food from a friend) but lunch
serves mainly as a hang-out time with friends.classes are let out, teens make a bee-
line either to the cafeteria line to quickly purskdood (se€&igure 11), or to a pre-
arranged location to meet their friends. Cafettrtal does not seem to have changed
much over the years, even with a more widespreaasfon healthy eating. In Arizona, a
“‘junk-food” ban went into effect in 2006 for elemary and middle schools, focused
especially on making snack bar and vending madkengs more healthy, but this does

not apply to high schooldg-or lunch students typically choose a hamburger,
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cheeseburger or piece of pizza, most often accommgdy French fries and chocolate
milk or water. Salads are available, but my stpdsticipants characterized them as not
very appetizing. The student store sells bagells eveam cheese, various types of chips
and drinks as well as frozen “slushee” drinks, @hiénding machines provide Vitamin

Water and “healthy” chips (i.e., Baked Lays, Bak¥tketos - SeEigure 12).

With such a large school, lunch operates in twéishnd a student’s lunch assignment
may change from day to day according to where thed and fourth period classes
meet. So they may have two groups of “lunch frggrilat they eat with, alternating
depending upon which lunch they have on a given d&ydents spend lunch, after the
initial flurry of buying things from the cafeteriafudent store, or vending machines,
sitting with friends or walking around. Lunch igime where students are permitted to
use MP3 players and phones, and many take advamitélgs, particularly in “transition
times” between when class gets out and when they ogewith friends, for example.
General “technology” rules at the school prohibérns from using phones or other
electronic devices (MP3 players, portable gameesys} during school hours, with lunch
as the exception (Sé&egure 13). In theory, this means no phones or Ipods iascta
even between classes. One teacher tells me thatiathators want teachers to patrol the
halls and take phones away from students, butysetsadoesn’'t want to do it. He is
willing to take phones away in his classroom (Begire 14), but the idea of taking

phones from students who are complete strangessrauesit well with him.
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Lunch may also be a time to do a little homewo#t ik due by the end of the day, or to
play some basketball, or to campaign for studemegonent positions at certain times of
the year. Like homeroom, lunch is not typicallyrae for sleeping because there are too
many friends and acquaintances around. Findléy|dst period of the day arrives. After
lunch, students tend to be more lethargic, butaseperiod of the day, depending upon
its content, may bring renewed energy as teensflmokard to their afternoon. When the
final bell rings, students pour outside from thesskoom buildings into the large outdoor
space ringed by a 7-foot-high fence. Pandemonisnes as teens find each other,
check in, and prepare for their after-school timeying to a school-sponsored activity
(SeeFigure 15), walking off campus with friends to a nearby shiog and food district,

or catching a bus home.
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Figure 5: The mall, before the first bell rings
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Figure 6: A pickup soccer game, on the basketbalbarts before school
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Figure 7: Coffee shop run by the Future Business laglers of America chapter. Note the Starbucks
Frappucino for $2
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Figure 9: Sleeping student, a posed shot: note ti®od that she would have put over her head had
she actually been sleeping in class
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Figure 11: Waiting in line for pizza
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Figure 12: On-campus vending machine advertising ¢ps

Figure 13: Technology reminder sign in a classroom
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Figure 14: Girl texting in class
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Figure 15: Marching band practice after school
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Cultural influences on teen sleep perceptions

For teens, school and home were two major sphéiaefiucence on their perceptions of
sleep. When | asked them where they got theirsiddaut sleep as part of the interview,
however, many looked at me blankly. Although therevable to articulate some ideas
about sleep, these blank stares confirmed to meskbep is part of an individual's
habitus. As Jenkins (1992) notes, “for Bordiee, lody is a mnemonic device upon and
in which the very basics of culture, the practiealonomies of the habitus, are imprinted
and encoded in a socialising or learning processwtommences during early
childhood...the habitus is inculcated as much, ifmote, byexperienceas by explicit
teaching (Jenkins, 1992 p. 75-76, emphasis in origin&h) .other words, sleep is a
cultured behavior, and you learn about how to seeepwhat value is placed on sleep as
part of your daily life, such that you hardly netigou are collecting information about it.
When | asked my participants more specific questetsout whether parents, teachers,
friends or the media shaped their knowledge aldeeps| got more definitive answers.
Below, | introduce several key cultural valuesdadirned by observing in high school
and listening to adolescents talk about their schod family lives, and | give examples

of what teens said their parents, friends, andhieacconveyed to them about sleep.

The culture of high school and messages about sleep

Over the course of this research | spent timeenctssrooms of three different science

teachers, two who were teaching the “typical” freahn class, Integrated Science, and
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one who taught the “honors” class, Conceptual RBysn each class, students did a mix
of lab and book work, with teachers giving lectyi@dsng occasional demonstrations,
and sometimes showing films to illustrate concefiiach teacher had his or her own
style of classroom management, ranging from thetsteacher who projected a “you
are here to learn so you'd better get to work'tadté while still remaining personable
and approachable to students, to the Integratezh&eiteacher who sought to be a “fun

teacher” the students could relate to by tellingkya off-the-wall stories.

No matter the personality of the teacher, schdekrstill loomed large in the classroom.
In fact, in this high school, the dominant valuessented by teachers, administrators and

security personnel were “obedience to the rulesl’*achievement.” Conveying these
two values could take up almost all of a teach&me in the classroom, and to aid them
in this endeavor, teachers preferred that eachosday to be asormalas possible. By
this they meant that the day should follow a preadile routine, so students remained
calm and able to concentrate on their school wédkhough the usual schedule was one
of relatively constant change, students and teacmalimated to it, and any deviation,
such as the insertion of a pep rally on a Fridawy field trip, altered the normality of the

day, and potentially the ability of the teacheetdorce the rules and also encourage

achievement.

Regarding specific, enforced rules, some weres#tdschool, while others varied from

teacher to teacher. School-set rules that | oftmeved being enforced — or at least
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discussed - pertained to attendance, proper weafioge’s student ID, the physical
location of students at given times, and appropuse of personal technology. The
school was a closed campus, meaning that studeuls anly enter and leave at the
beginning and end of the school day. And eveniwitte relative freedom of lunch,
administrators could conduct ID checks, making slireeens were wearing their school
ID and displaying it appropriately (i.e., attachedhe body above the waist, without any
stickers or other items obscuring the ID photojud8nts were also not allowed too close
to buildings during lunch, even buildings in whidasses were not being held. The line
which students could not cross was a literal liamed on the concrete, and if students
attempt to congregate on the far side of the Bwen to enjoy some much-needed shade
in the hot Arizona fall or spring, security persehtold them to move. Improper
technology use was a frequent target of rules larehts of enforcement, especially in the
classroom. It was second nature for some studesesnd text messages almost
constantly, and if a teacher spotted a studennigxbr using their phone or another
device, school rules suggested that they take #lweagffending technology. Some
teachers actually did this, but others found jokimpe more effective. One teacher
pretended to be throwing a student’s phone in &eient aquarium, indicating that he
was enforcing school rules without the hassle ofritgato remember to return the

student’s phone at the end of the period or erttietiay.

Within classrooms, | also observed teachers cliagtisdividual students (and often

whole classes) to follow teacher-set rules abounting to class on time, being prepared
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during class, and signing in and out at the prgpet when they did come in late or have
to leave the classroom. About being prepared,droesd in my field notes:
Several students don't have pencils, and Mr. Fstabbout being prepared -
getting fired their first day of a job for not bgiprepared - failing to bring
materials, showing up late...and how school is a jBtudents, especially one
female student, dispute this, and another male“‘y&gh, you can’t get fired from
school” Mr. F and | say “Yes, you can” Another matadent says “You could get
suspended.”
This teacher also had rules about asking stupgdtipns. He kept a tally on the board of
stupid questions asked by each of his classesyhad a student asked a stupid question
(i.e., something that hgdstbeen answered by the teacher) the entire claspdads.
Linking back to the school technology rules, | alied one conversation between Mr. F
and his class indicating that fourth period “hadsmue with texting” and that sending

texts would now be equivalent to asking a stupiestjon in Mr.F’s classroom-

management tally.

Teachers and administrators also devoted a lomef to the core value of achievement.
Academic instruction and teacher time spent aidingents pursued this value, even in
the face of some classrooms where few studentsexberativated. All teachers |
observed tried valiantly to engage their classegrbgenting material in different ways,
by using technology to interest teens in a coneql, by planning hands-on science labs
and field trips. Sometimes teens were naturatigrested in the academic subject matter,
and other times teachers succeeded in engaging @irars, however, viewed most of
school, with its focus on rules and achievemeng dsstraction from the true value of

school to them — a time and place to spend timle fignds, and engage in activities they
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enjoyed, such as sports or theater or many otheacxricular activities. | could often
tell which students were predominantly interestethe social and extra-curricular value
of school because during class they would be sldnagainst their desk, or trying to
attract the attention of a friend without alertihg teacher, or texting surreptitiously
under the desk. Later in the day, however, | ofan them walking around, hall pass in
hand, during class time. “Hi, miss!” they would/shrightly, stopping to get a long

drink of water before sauntering into the restroonthey would wave from a distance as
they meandered across the mall, pulling out thelrghone to check the time before
reluctantly heading in the direction of a classrdauiiding. All students, however, even
those engaged by their school work, felt the ptflarial life and after-school activities,
and it came out in interviews where students glbsser time spent in class, eager to tell
me what theyeally did, besides sit in a classroom, and how the evéiat happened in

theirreal life affected their sleep.

Despite their almost-uniform minimization of “schdime” in their discussions of sleep
patterns and perceptions, it was clear to me ttaiddid affect the sleep of these
teenagers. The early school start time (8 am oegt) curtailed morning sleep for
almost all teens, only a few of whom described thelues as being alert in the morning.
Some teens, especially the honors students in mplsatalked about homework as a
factor that affected their sleep. But almost nohthe teens ever said to me, “l wish
school would start later, so | could sleep moré&tie only teen who did mention this

indirectly was David, a 15-year-old White male whas cross-country and track, who,
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when | asked about what teachers said about steepnented, “My Spanish teacher

goes on about it. She says school shouldn't ‘sifal®.”

Although some teachers were sympathetic to tiredesits, most just encouraged their
students to get more sleep, without delving inte iois might or might not actually be
possible in the lives of individual students. Bt#hchers and students realized that 8 am
might not be the best time to teach a teenageiif luats the time that they were allotted.
Although there were no specific school rules alsbudlents sleeping in class, it tended to
conflict with the value placed on achievement i tkassroom setting. Given this,
however, teachers reacted in different ways tgpghgestudents. Some woke the student,
or asked a peer to wake them, while others let tslesp unless there was something
critical going on (like a test or lab). | got timepression that many teachers believed
sleeping students are only hurting themselves aatehst they are quiet. This provided a
contrast to the disruptive students (of which theeee at least one or two per classroom,
sometimes more) who were awake, loud, and disrgphia achievement of others. Other
students typically ignored a sleeping student wllesy are snoring or otherwise drawing
attention to themselves. In that situation, othedesnts sometimes woke the sleeper or
did something to attract their attention. For eganfrom my field notes

Eventually the other students notice that the nsasdeeping in the back, and

they’re laughing quietly. Only a few students stift working on the test. Finally

a girl gets up and tries to put a little piece aper in the sleeper’s mouth (maybe

had flicked it at him before) and he wakes up ségs “I'm just trying to sleep”
and someone else says “You were snoring” and he“s€ty, my bad, sorry.”
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In addition to shaping teen behavior through raled a focus on achievement, school
also shaped how teens thought about sleep. Asrapyriocation where they interacted
with both teachers and friends on a daily basisoskcwas a place where adolescents
learned to embody sleep that fit their definitiaisvhat was “healthy” and “appropriate
for a teenager.” Unfortunately, in many casesséhtwo modes of embodying sleep
were in conflict, and “appropriate for a teenaggftén won out over “healthy.”

Teachers, who might be more likely to emphasizéhttadth benefits of sleep, were
sometimes a source of sleep knowledge. Davidydoired above, references specific
coursework on sleep, “...and we did reports on dégpsn my middle school.” A few
other teens did report that their middle schoatsee curriculum had included some
work on sleep. High school teachers who talked ableep, however, generally told
students that sleep was valuable and that theyaptpimeeded more of it, rather than
including specific content about sleep in the @ulim. This was not necessarily due to
a lack of interest in students’ health and wellRigebut because of limited time. Teachers
were responsible for meeting state science stasdanforcing school rules and making
sure their students achieved at least some meafsuecess in the classroom, leaving
little time for talking about how teens might fitone sleep into their schedules, or make
the most of the sleep time they already had. Texagsponse to sleeping students also
sent contradictory messages, ranging from “let $ieep, he probably needs it” (teaching
that sleeping in class might be healthy) to waldlegping students to tell them that

sleeping is inappropriate (teaching that the apear of achievement may be more
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important than achievement itself, given that ttoelent who is tired enough to fall

asleep in class probably is not going to be achgetoo much even when awake).

While teachers were not speaking directly to hgadthep, they also were not necessarily
helping teens learn to sleep like teenagers. rbhesseemed to be reserved at school for
friends. Ininterviews that asked about friends asurce of information about sleep,
many teens responded that their friends, while giocally passing on helpful
information about sleep, mainly talked about sleggaying, “I'm so tired,” and by
complaining of how little sleep they had obtainkd hight before. Harry, a 14-year-old
White male who participates in marching band, reptirat his friends talk about how,
“Like they didn’t [get] enough, like, the night lee€, or ...or else they fall asleep in
class.” | heard this rhetoric of “I'm so tired” @ss genders, ethnicities and activity
levels. Some teens used “I'm so tired” to emplea#izir commitment to academic
achievement. David, a White male in the honorers2 class, notes, “They say, “I'm
tired” or they say “I stayed up ‘til three workima that English paper last night.” Not
really anything besides that.” Other teens usad %o tired” to show their commitment
to non-school pursuits. Roberta, a 15-year-olgéatisc female involved in many
activities, including soccer, says of her friends,

Oh yeah, we talk about sleep. Let me see, somettmmemes up and we're like,

“What time did you go to sleep?” | don’t mean dlhay friends, | mean just like,

four of them. They are always talking about whatetitheir parents try to make

them go to sleep and then they go to sleep andahigyget a little sleep...but
they're [all] doing sports... (Roberta, 15)
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“I'm so tired” implied to other teens that the shea“had a life” — important things to do,
whether it was participating in activities, exaadfiat homework, talking on the phone,
watching Youtube videos, or a combination of altte# above. It was a way to start or
continue a conversation with something everyoneih@dmmon, as Mimi Nichter also
found in her work with teen girls and their disdoss about weight and body image
(Nichter, 2000). From this discourse, in combioatwith messages from parents and
media, discussed below, teens learned that sle@pathealthy” way meant sleeping
enough to function, and that “sleeping like a tgemameant being tired in school, and

catching up on sleep on weekends, during schoakirer over the summer.

The rhetoric of “I'm so tired” rarely connected Wwiany kind of solution to the problem
for students, which makes sense given the reafroom Sally, introduced above, which
was typical of what | heard from most teens whandwered their questions how much
they actuallyshouldbe sleeping:

KMO: They say if you can [sleep] over nine houilss Inine and a quarter hours.

Sally: That's impossible!

KMO: It's a challenge, [students] can do it, butytgo to bed early, and they get

up late.
Sally: It's impossible!

The culture of home and messages about sleep

When adolescents talked in the interview about tla@nilies, it seemed clear that most
families echoed the value of achievement | obseatéle high school. Whether

“getting good grades” meant straight A’s or simpéssing the core classes varied from
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teen to teen, but in either case a certain levabaflemic achievement was valued at
home. Achievement in other pursuits was also \hhyefamilies, especially sports
participation or other activities that might leadfaiture success for the teen, often in
college. Families, especially but not exclusividigpanic families, also valued teen time
spent with the family. This translated into famplgrties and trips down to Mexico that
occurred with regularity for some teens, and evegctly affected the ability of
Gabiriella, a 15-year-old Hispanic female, to braakirfew set by her mom, because of
the proximity of other relatives’ homes:
Gabriella: We all live on the same block, my Nana, livesoasrfrom her mom,
and then right next door is my cousin’s family, dhein over here’s my Tio, over
here is cousins, and there’s my Tio next doothatcorner is Tio and my cousins
and everyone like that, and I live a couple strdetsn, and then my other Tio, he
lives a couple streets down, and we’re all in tyas area.
KMO: Sounds nice.
Gabriella: At times.
KMO: At other times you can’t leave your house heeaeveryone is watching
you?
Gabriella: Sneaking out of the house at night? They alwaysk.. They saw me
coming out of my window!
Household structure often affected teen sleepisngbpulation. As a magnet school, the
high school was not required to provide transpmmeto all teens attending the school.
How students got to and from school was definigdfgcted by whether they lived with
just one parent or two, whether they had olderoamger siblings, and what kind of
occupations their parents engaged in. Househnldtste also affected they type of after
school activities the teen could pursue. In atiredly sprawling Western city like the one

in which 1 did my fieldwork, transportation remaia®ig issue, with bus access to some,

but not all, places. Teens in my study were atlarrl6 years old and therefore did not
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have drivers’ licenses, limiting their ability toave about the city for activities without
parental assistance. This transportation readitydn impact especially on teen wake
times in the morning, as students who lived furfhem the school generally had to get
up earlier to get a ride or catch a bus than stisdeho live nearby. In the quote below,
Isabella, a 15-year old Hispanic female involvedhariachi (a traditional Mexican music
ensemble) and soccer, was already beginning tagehiaer schedule because her mom
would like her to take the bus, but it seems thahes:30 may not be an early enough
rise time if waiting for and riding a bus were fared in.
KMO: What time do you get up in the morning?
Isabella: Lately, it's been 5:30, but before it was aro@5...because there was
just not enough time for me to do all the thindgmVe to do. My mom wants me
to get used to waking up at the same time everyldave an alarm [it goes off
and] I go and wash up and do whatever, brush nily tget set, go feed my dogs,
come in, eat breakfast, make sure my brother atersare awake, | go wake
them up, then | basically get all my stuff togetheny mom [drives me to school,
and | get there] almost exactly when the bell rifsost 8.
Family values of achievement in academics and extreular activities, and a focus on
time spent with the family definitely shaped afsetiool activities for teens in this
population. For teens who had younger siblingsyloose parents ran their own
business, after school was often a time to go htonhelp with child care or business
preparations. For others who were the childresirafle parents, after school was a time
to go home and work on homework or play video gam&ting mom or dad to check in.
Still others had after school activities in othartp of town, but this typically required a

parent with a flexible enough schedule that theyi¢come to pick up their child at 3:30

pm or so to ferry them to the next activity. Stayyat school for after-school activities
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required less in the way of parental activity immagely after school (although it may
require a later pick-up) and this was a popular feagtudents to get involved in sports.
With such a large school, however, tryouts for nepstrts were competitive. “Making
the team” represented real talent and studentsesthoif their team pride by wearing
team-specific shirts or jerseys on game days (aftere a week during the season for
their particular sport). Staying after school $ports or other activities also impacted
teen sleep. Teens could arrive home as earlyO&std:4:30 pm if they came straight
home, but if they did not return home until afteeit weekday activities, it might be as
late as 9:00 to 9:30 pm. Ellie, a 15-year-old WH&male who took several types of
dance and played soccer, explains:
Ellie: School ends at 3:30, and | have my dance classpgrihd drops me off
there and then at 6:30, | have my soccer praaiini,9...every day except for
Sundays. [Dance is] Monday through Friday. When fragents] pick me up from
soccer practice, they usually get me somethingtoeif we’'re home earlier then
my mom will just make something. When | get hoirteke a shower and then
after I get out of the shower, I'll do my homewoAad then if I'm done with my
homework, early enough, I'll get on the computerdo hour, but if I have too
much homework, then I'll finish my homework.

KMO: And what time do you try to go to bed?
Ellie: Before 11.

On weekends, teens engaged in many of the sanv@iastand pastimes that occupied
them during the week, only sometimes with fewemtitonstraints. Adolescents felt they
had more control over their time on the weekend,taat they often had more time to do
what they wanted, even as their weekend fills ujp wand competitions, soccer or

basketball games, trips to see family in town gpss the border in Mexico, and other
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commitments. Many teens, often but not always thées) described following their
preferred schedule on the weekends — staying upluot 2 am, then sleeping in until

10, 11 or 12 the next day. Some teens did haes gdt down by their parents about
when they should go to bed, but these were oftere moforced on weekdays rather than
weekends. As | talked to participants in my studyoticed a definite continuum of
control over sleep. For a few teens, parents alswapletely controlled their bedtimes
(and sometimes wake times). Other teens completglirolled their own schedules, and
many fell in between. One who fell more toward tentrolling his own schedule” end
of the continuum, especially on weekends, was ¢katai 14-year-old White male who
was an avid skateboarder, who commented, “Weekeridgay up ‘til, like, 3 and then |

sleep ‘til 11 and just skate all day.”

For a large number of participants, however, thesferred sleep schedule and Patrick’s
focus on just one activity was not possible onvleekend. This was often due to a
combination of parent and teen focus on achievermuled with a teen desire to
engage in social activities with friends. For exéanMona, a Hispanic female involved
in dance, orchestra and a local teen newspaparriloes her long Saturdays, starting at 6
am and continuing until 2 or 3 am Sunday morning:

Mona: ...on Saturdays | actually have to wake up kingany, like around 6,
‘cause | have Junior Strings on Saturdays...so @gabout maybe half an hour
to get ready and leave, and it takes about antiooget over[there], it's far on the
east side.

KMO: So how long is that practice for?

Mona: It ends at 10...then after that, | get a brunch¢huthingy. And then we go
and do errands and then we, like, go home and @atewér...I try to do my
homework, but sometimes | always do half of it, thein do the other half on
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Sunday, so after I'm done doing the house, I'm,lde everything else I'm
supposed to do: finish taking pictures, um, finigiiting down a paragraph or
whatever [for work]. After dinner, | get to relax.

KMO: Is that like, watch TV or a movie?

Mona: Yeah, or play on the Playstation, we’ve got thig Wis so
awesome...there’s always Tony Hawk...It's a skatebogrdame, you have to
go on missions and stuff like that. Missions whgya go and knock off some
heads and whatnot...Friday and Saturday, | go tddied2 or 3 am]. Fall asleep
at the computer, or at my laptop, or with my phdd@metimes, my mom has
actually come in and found me asleep with like,l&#mtop and the phone on at the
same time. So, like it is? IM’s keep popping up,H&¥e are you? Where did you
go? What are you doing? Oh my God, she’s not astegi? Hello? Hello?
Hello?” Bye!

Other teens had their weekend sleep time limiteddrgntal attitudes. For example,

Javier, a 15-year-old Hispanic male who liked tatekoard, describes his dad’s

perspective on him sleeping in, which he linked tertain kind of achievement,

excelling in the military:

KMO: So, who, or what, affects when you go to bed when you get up on the
weekdays?

Javier: My dad. He'’s, like, really strict and he alwayants me up before
seven. He sometimes will let me sleep ‘til 10 or 11

KMO: On weekends?

Javier: Yeah.

KMO: Why do you think your dad always wants yowget up?

Javier: ‘Cause he says, like, real life is not like whygoa! get to sleep in like that.
You usually have to get up, especially, if you geobllege, you have to get up at,
like, early...He really wants me to go to West Point.

Planning and rehearsing for a quinceafiera, a lawistiding-like party thrown for

Hispanic, Catholic girls on their %irthday, also shaped teen sleep for Hispanis girl

and boys, especially on the weekends leading tipetparty. This party combined time

with family and family sense of achievement — pnéieg your beautiful 15-year-old
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daughter in society in a lavish way, in order tdkena statement about the family’s place
in society, as well as their means to throw supharéy. For example, Olivia, a 15-year-
old Hispanic female involved in mariachi and soctalks about some of the things that
need to be done, including invitations, buying dness, and the dancing practice that
takes place several weekends in advance of thalastant.

Olivia: my Quinceafiera is going to be [coming] up in Augusnd then | need

to draw — do the invitations and do — and orderdmggs.

KMO: And then you do — you do dance practicestbat would be a lot closer to

the actual Quinceariera?

Olivia:...I think, like, after May, we’ll start practices,dase, like, you know,

some people can’'t go to some, so those extra dajlsmake up for those days

and | don’t want it to come off crappy, or whateveMaybe twice a week.

Twice, or three times, a week.
Reflecting the teen value placed on social acéigitmany participants, some males as
well as females, talked about spending the nigtit fmiends as something that kept them
up late on the weekends. | asked Sally, a 14-geAWhite female who played
volleyball, “Do you stay up later on Saturday ngfitand she replied, “Yeah, probably
at my best friend’s house we would stay up till £Ven with late-night sleepovers, value
placed on “family time” sometimes meant that chuaffiected teen wake times on the
weekends. Sally continues, “On Sundays | waketupd®d and get ready for the 8:30

Mass. And then usually we just come home and hahthat day, maybe do some

housework and get cleaned up.”
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Messages about sleep from parents, lived experienaad the media

For many teens, home was a place where they embbdig to sleep in a healthy and/or
“teenage” way. Parents’ advice (and sometimesingyyghe teens’ own experience, and
the media all provided at least occasional inputbaw teens should be sleeping. Despite
stereotypes of teens paying more attention todsehan to parents, many parents’
messages about sleep came through to teens. Messages seemed particularly
effective if the parent had some medical knowledder example Mike’s mom, “My
mom, she’s a registered nurse. She would tell meg gleep does for me and how it helps
like, diseases and colds because when your bobhgpiag it's not hurting, it's warm.”
Although this message got a bit garbled, Mike, atiners who relied on parents or family
members with medical knowledge, clearly internalitge fact that sleep could have a
positive impact on his health. Many other pareaités stressed that teens needed to go to
sleep to be able to wake up the morning, and titittde achievement in school, like
Norma’s mom and dad:.
...like, he says, “You’ve got to go to sleep, or gfee’re going to be tired,” or
“you’ve got to go to sleep, or else you're not gpio do well in school,” ,” or
“you’ve got to go to sleep,” you know? I'll bekd, “Dad, be quiet.” And my
mom... She’ll make us go to sleep at 10. She s&{@,)'Ve got to go to sleep
because you'll be all late for school and won'tée to wake up...(Norma, 15)
In addition to relying on information from others sleep, teens used their own
experiences of sleep to figure out how much slaeg heeded, and to weigh the

consequences of sleeping too little or too muctingd to their “ideal” sleep duration.

Given this, a number of students mentioned that thiked on their own experience to
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gain information about slee@abriella, introduced above, said, “I hear peopl&svs
and stuff, or [have] my own opinions, but thenrniomy own opinions more from

observation and experience.”

Perhaps the most common way teens learned abeptgiles support to the notion that
sleep is a cultured behavior: learning about sésep teenager springs from interactions
with everyone around you, every day. Adolescentg nad notice that they are adding to
their store of knowledge about sleep as they ligteheir parents nag them, or their
teacher make an offhand comment, or they watctcarsion TV. But it all adds up.
Katie, a 14-year-old White female who participatemarching band, and Olivia,
introduced earlier in the context of quince plagninoth express that they learn about
sleep from a variety of sources, like many teermayrstudy.
| don’t know, | watch a lot of PBS shows abouteldéverything, and so | think |
saw one on sleep, but I'm not really sure... But hlways heard in health class
last year, like sleep helps you, like makes youeraert. [Parents] say it's good,
but that’s about it. (Katie, 14)
Olivia: ...sometimes my mom she’ll tell me, like, “If yoo ¢p sleep earlier,
you'll be able to get up, like, early in the momgiand be good at school.” Yeah,
but I think it's stupid. Ithink it's like -- May® it does matter but it doesn’t. |
don'’t really see a difference.
KMO: Do your teachers talk about sleep at all?
Olivia: Only when tests, like, finals and...anything likat comes up.
Several teens said they were “subliminally” affeldby portrayals of sleep in the media,

while others, like Ana, , a 15-year-old Hispanimége involved in many activities,

commented on these portrayals directly as a wageihg herself, as a teenager, on TV:
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Ana: I'll watch TV shows and I'll watch how teenageny age fall asleep in
class because they were up on the phone all nnght st think, “Oh, that's me,
too, some days.”... Like, | never see...TV show$waidults in them when they
fall asleep with that. It's only teenagers becdusave no idea why most, like,
more adults than teenagers fall asleep or get tra@ck. | have no idea.

KMO: So, you watch shows that have, like, a sethafracters who have a range
of ages in them and it's always the teenagers whalavays, you know —

Ana: Yeah, always the group of teenagers that fédlegsin class or have
something on their minds and that keeps them Uigtlerthings like that. Then
it's funny ‘cause I'll be watching them and thirfikQh, my gosh, that’'s me in
class.”

The sleep industrial complex
In addition to general portrayals of sleepinesthénxmedia, some organizations, both

those whose business is providing information dadé¢ whose business is selling
products, have made a concerted effort to drawtatteto the problem of sleeplessness
in American society and to proclaim it doesn’'t h&wde that way. Mooallem (2007),
terms this collection of individuals and organieas who are selling solutions for poor
sleep the “sleep industrial complex.” It is medization with a retail twist. Mooallem
guotes a vice president of a large company thaufaatures steel springs for mattresses
as saying, “Create the pain [of poor sleep], thege them the solution.” Which, for this
vice president, is clearly a better mattress. Waidmagers typically are not core mattress
consumery they are affected by two other aspects of thepsiedustrial complex —

direct to consumer (DTC) advertising by pharmacalitompanies, touting the latest

® However, in a meeting of the sleep industrial clExand the social networking frenzy, | documersaed
lengthy exchange among several of my friends iir thee thirties about organic mattresses, whiektetl
with someone making fun of the concept, and coredudith this summation by one of participantsas t
why he purchased an organic (or perhaps “all-nltura wasn’t sure) mattress: “Long story short, we
figured we didn't want to spend 1/4 to 1/3 of dues just a couple thin sheets away from off-gagsin
petrochemical foam [of the Tempur-pedic mattregglmittedly, there was nothing reliable that we Idou
find to show harm from off-gassing - we just figdriewasn't something we wanted to risk.”
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sleeping pills, and marketing from high-caffeineé@ge companies aimed directly at

the adolescent audience.

Referencing the pharmaceutical industry “turningdiary ailments into medical
problems,” Moynihan and colleagues (2002) deride“thisease mongering” of hair loss,
irritable bowel syndrome and erectile dysfunctigithough their article predates the
popular-press rise of “excessive daytime sleepingssll-Smith, 2003) | am sure they
would also be willing to address insomnia (and@ileess more generally) across the
lifespan as fodder for disease mongers. Betweefh 266 2006, the number of
prescriptions for sleeping pills rose 53%, to 49iam in 2006. Unlike a mattress, or
some other (free) means for improving sleep, sscidaressing sleep hygiene by making
sure rooms for sleeping are dark and cool, eepshg pills take the work out of getting
better sleep. While teens do not take these miatisa, they do see the advertisements,
as Eric, a 14-year-old White male active in margtband, and Monique, a 14-year-old
African-American female involved in drama, describe

Eric: Just those, um...insomnia commercial or that Abedin’s playin’ chess

and the beaver's there...Yeah, and then the Lunesthatever it is

KMO: But you don’t know anyone who’s actually taken thewu just see the

adson TV?
Eric: Yeah

" Teens did say they had taken medicines like BahaTylenol PM, or other similar over-the counter
medications to help them sleep on occasion. Thisnare, however, and they mostly took this type of
medication to treat symptoms other than sleeplassne
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KMO: Anything from media, like movies or TV or atmyng?

Monique: Hmm, well, oh like commercials like Lunesta, thagn’t help you out

KMO: Someone was like “that one where the beavplaging chess with Abe

Lincoln...

Monique: Yeah, that one...

KMO: People know this one

Monique: Yeah that was the only one I've seen, like inrtiezlia, maybe on

20/20 but that’s like, rare.
The extension of the sleep industrial complex thude wake-promoting items such as
high-caffeine drinks and other caffeinated produefsesents a new direction in
theorizing this creation of a market for the treatinof night-time sleeplessness and
daytime sleepiness. Caffeine-containing beverdiessleeping pills, do not treat the
root cause of inadequate sleep, just its symptohesording to Giddens, “In conditions
of modernity...the media do not mirror realities busome part form them” (Giddens,
1991 p. 27). As these teens mature into adultsmdnp continue to be sleep deprived,
they will carry with them the reality of a quickfto sleep problems — sleeping pills and
caffeine - presented to them by the media. Thencodification of sleep encouraged by
the DTC advertising of the pharmaceutical compaaresalso omnipresent high-caffeine
beverages is mirrored in the social worlds of yduttsomething that they already
understand: the value of wakefulness. Ambien amkkta give those who take them a
promise of restful sleep, but they also promiséebetakefulness the next day
(Mooallem, 2007). Marketers of caffeinated bevesagnd other products aimed at teens

realize that adolescents often do not have théntdigurs to devote to sleep”

recommended by sleeping-pill marketers, so instleayg focus on allowing adolescents
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to achieve wakefulness on their own schedules girole (not always judicious) use of

Monster, Rockstar, 5-Hour-Energy, and of coursdinary soda.

Though adolescents are not sleeping pill consufyet}, they already value
wakefulness, and many used caffeine to allocasevthkefulness according to their
priorities. Before school, homeroom, lunch anéraschool are times for wake, as are
weekends when valued social time with friends ¢iviies beckon. Acceptable times to
sleep include late at night, after checking in veititial networks via phone and internet,
on the weekends when time with friends or othereappg activities are not available,
and sometimes during class. Worthman (2008) stgj¢jest although national statistics
suggest that many segments of the U.S. populatidults and teens included) are getting
too little sleep, a majority of individuals termreport getting enough sleep “because
they are getting the amount they want given thaetibns of rewarding activities”

(Worthman, 2008 p. 311)

Teen perceptions of sleep need and “sleeping tochinu

When asked how much sleep they thought they neade@deknights and weekend
nights, adolescent participants gave varying answhlost said they needed more sleep
on the weekend, which reflected reality as mosidexbtained more sleep on the
weekend. Overall, teens felt that they would getugih sleep if they could sleep 35
more minutes on weeknights (7 hrs 48 minutes es7thrs 13 minutes they actually got).

Interestingly, teens said they only needed a mé&rhours 12 minutes on weekend
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nights, which was 16 minutes less than the meapsbtained on weekends. For both
weeknights and weekend nights, the median sleapeddsy teens was 8 hours, which

seems to reflect a common perception that 8 hautthié right amount” of sleep.

When | asked teens if it was possible to “sleepnagh,” they were almost evenly
divided. Many said “no” with a surprised laugh,il&hthe other half thought of their own
experiences for a moment and said “yes.” As | didcuss in the next chapter with
reference to the question “Is it possible to cafglon lost sleep?” an answer of “yes” to
“Is it possible to sleep too much” probably refeet#en’s experiences of feeling over-
tired when they wake up after sleeping for a langet and a message of “moderation in
all things” that frequently comes across, partidylan health messages in the United
States. Gabiriella, introduced above, explains sloavtries to balance wanted to sleep
more, and not sleeping too much, “You always waotensleep, but | don’t think that's a
bad thing, especially if you're not going anywhdrdon’t know. What I'm trying to say,
is too much of anything is bad... If | sleep an entlay, | can’t sleep when | need to.” |
also got a sense from teens that they feel thapsig too long disrupts your schedule,
which Gabriella refers to, as does David, alsmuhiced above:

Well, once | was up all night at a party and | lgotne at six in the morning and

then | went to sleep, probably, at 7 and then levojx at, maybe, six the next

morning, and that might have been too much. Thhits, 23 hours. | felt — |

don’t know — it kind of threw off my schedule ofyeah, it was weird. | went to
bed really late that night and then it was likelggt (David, 15)
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Finally, several adolescents equated sleeping tochiwith being lazy, although they
used this word in two different contexts. Somie IMike, a 14-year-old White male who
participates in mountain biking and drama, stressatiafter he had slept for a long time,
“...I feel like, lazy, like | don’t want to get upke I just want to lay there in bed, | don'’t
really want to do anything.Others, like Marcus, introduced above, used “lapy”
emphasize the low value he (and his parents) planedeeping “too much.” Although
he’s talking about rising at 11 am in this quote skems to be bucking the “teenagers
sleeping until noon” stereotype.

“...i's impossible for me to just sleep a lot. Likbge latest | can sleep in is like

11 o’clock, a lot of people sleep in ‘til like, 3 4, but | can’t do all of that. | can’t

be in bed all day...l can’t sleep in, it feels gobdi then it feels too—I don’t
know, too lazy? | wasn't raised like that, | wasrised to be lazy.” (Marcus, 15)

Conclusion

Based on the factors that affect teen sleep amdgherces of information about sleep, it
is clear that a variety of cultural values shamatsleep in this population, and these
values contribute to teens’ needegotiatetheir sleep. Family focus on achievement,
both in and out of the classroom, mean that teéra geek to balance classroom
performance and attention to extracurricular aiéigj but their sleep is influenced by
other factors as well. Families value time withitheens, so youth may balance this
family time with the value they place on spendiogial time with their friends, while

still trying to “sleep enough” on weekdays and wergks. From their family, teens learn
to embodynormativeideas of “healthy” sleep, often defined by certa@atimes or wake

times. In addition to healthy sleep, however, tdeynto achievepragmatic embodiment
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fulfilling their social role by sleeping like a teager. At school, sleeping like a teenager
means engaging in the discourse of “I'm so tiredd @ledging to catch up on sleep on
the weekends. This is easier said than done, henwas teens may get to sleep in a little
on the weekend, but often find their weekendsdilhgth activities chosen by themselves
and also by their families. Teens strive to batdalpeing a good son or daughter, being a
good athlete or actor or journalist or club membeing a good friend, and perhaps
being a good gamer or skateboarder in their sjpaee teaving sleep as a loser in the
balancing act of teen life. But when asked about much sleep they think thexeed
teens come up with a figure that is not much moneaverage, then they actually getting.
Although they probably need more sleep, a valuaatimevement emphasized both at
school and at home serves as an unintentionalraultarrier to sleep, making too much

sleep seem “lazy.”

Given the context of teen perceptions of sleeghaped by the cultural and
environmental influences of high school, home, aradlia messages, we turn now in
Chapter 5 to the influence of a particular, widesyrand insidious environment
occupied by teens across the U.S. and across theé, wtien 24/7 — the technology

environment.
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CHAPTER 5: THE PERSONAL TECHNOLOGY ENVIRONMENT
AND ADOLESCENT SLEEP

Biocultural anthropologists often consider the emment as one factor that shapes
human behavior. The physical and social envirorirheth provide opportunities as well
as constraints on what an individual or a poputatian do at a given point in time. This
is certainly true with regard to sleep. Althougtid not measure features of the physical
environment as part of this dissertation, it isacliat light levels, temperature, noise and
other factors impact sleep. We have also sedmeipitevious chapter how aspects of the
social environment, particularly the educationaiteyn that sets up high school curricula
and schedules, and the family, which sets param#iat influence individual teen
behavior, directly affect sleep. The technologyiemment is a bit more nebulous,
however. Technology seems to be everywhere — rtresmg seem almost literally glued
to their cell phones and Ipods. In many waystéebnology environment is an
extension of both the social environment — a virtpkace” for spending time with

friends, mentioned in the previous chapter as agki®yescent value — and also the media.
Portable media present teens with a way to intevébtfriends, for example, “Look at
this picture of my cat | took with my phone!” (dmettame side, given the recent media
frenzy about “sexting”) OR “Hey Honor, you havdiien to this song!” Cell phones,
Ipods and other technology also give teens a wagdtape events seen as boring (for
example, calling someone on the cell phone whilkiwg or waiting at the bus stop, or
surreptitiously texting under the table in scienl@ss during a lecture or film) The

internet allows access to sites where youth cald thgir identities while strengthening
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friendships, like Myspace in the mid-2000'’s, anavrfeacebook. These sites are also
places where they can instantly share their thaughtl feelings with hundreds of friends

— and get instant feedback from their friends wieoadso online.

Given the lure of these multiple forms of techngloitjis not surprising that cross-
sectional research studies have linked many typescbnology use with poorer sleep
(Van den Bulck, 2003; Van den Bulck, 2004; Van 8erck, 2007). In addition,
experimental studies have shown that exposuregbtiscreens too close to bedtime
negatively impacts sleep (Dworak et al., 2007; ldigeet al., 2003; Higuchi et al., 2005).
While large studies of youth technology use ex@stiéout et al., 2010), they calculate
hours per day of technology use, but do not askteures like, “How many teens turn off
their cell phones when they go to bed at night*hdugh there are still many ways |
would like to improve my technology data collectitms study is the first to include
prospective technology diaries, completed along wliéep diaries. These adolescent
self-reports provide a much more in-depth pictdreeohnology use around bedtime than
is known from other studies. This chapter wilsfipresent descriptive information
about teen technology use and its relationshieteps with a focus on the voices of the
teens themselves. Gender differences in sleeghwili be discussed, as teens often cite
technology use as a factor that influences slempgadjiender lines, with a focus on how
teen perceptions match up with actual data frosygbpulation. Finally, this chapter will
conclude with an examination of the technologyyldata to sebow late-evening

technology use interacts with teen sleep in this palation of adolescentsspecifically
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testing to see if teen technology use within twarsmf bedtime affects lights out

(bedtime), sleep onset latency, total sleep timae®p efficiency that night.

Teen technology use and its relationship to sleep

Most teens used multiple forms of technology irirtdaily lives, but some were more
connected than others. Gabriella, a 15-year-ospp&hic female who took bellydancing
lessons, made many comments as she filled ouhadtgy questionnaire at the
beginning of our interview. | scribbled down wishaie was saying, awed by so much
technology use. These are my field notes, notimgbmments about using various forms
of technology:

Computer — non-homework use: sometimes on all 4k&yhours — on as soon as

[she gets] home from school, off for a few minutegat dinner, back on, but if

[she] has lots of stuff to do, barely on at all.

On the phone until 1 AM, phone is never off bulsttééxts are intermittent, [she]

wakes up at night and texts (though her phone sasdaroken now, so can't text

right now, only call)

Use a landline phone once in a while but she shgerf't even know the number
to that phone.” No landline use on weekends (fed/minutes] weekends)

TV “Oh my god, if I'm not on the computer I'm waticly TV” 7 hours of TV
“That’s as long as I'm [ever] home” Sometimes I'@nte for 2 hours.

Lately on MySpace a lot but usually hate it “It geally dumb.” [It's] cool
during summer, but 10 year-old girls trying to lieg, sluts, and the popularity
thing is dumb too. “Oh my god, I'm not on your t8gfriends] why am | not on
your top 8?”

She is not atypical, though. | talked to many etud who had an Ipod earbud in one ear

(or both). I usually asked them to take the earbual(t, since | saw their presence as a
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sign of disrespect, although I'm not sure they weren aware of it. | also had a student
tell me that during our interview he was fightitg turge to text his friends, because he
could feel his phone buzzing in his pocket as Weth but he wanted to give me his full

attention.

Teens reported quite a bit of multi-tasking, usualivolving doing homework while
engaging in other activities like checking their $pace messages or instant messaging
friends, talking on the cell phone, listening tosituor watching TV. In this way, teens in
this sample are typical of the broader U.S. poputatas a recent survey found that
young people ages 8 to 18 spent an average ofurs honsuming media content per
day. Due to multitasking, however, they packed i hours of consumption into 7.5
hours (Lewin, 2010). The article describing theutssof this study indicated that teens
were using technology practically every waking niénwhen they were not in
school...but my work reveals that they are also utggnology in school, either openly

or covertly, depending upon the tasks they are asgbto be completing at the time.

Teens used technology at all hours of the day &jiu,rbut evenings were often a good
time for teens to make calls to friends and sp@&mdestime on the internet. When |
asked what actually kept them up |dtee answer was often technology, specifically
technology as a way to maintain social connectiasglescribed by Isabella, a 15-year-
old Hispanic female involved in soccer, mariachil an organization for military teens:

KMO: So what time do you usually get to bed onweskends?
Isabella: If 'm not on the phone, it's about 11:30, probathe same—
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KMO: What if you are on the phone?

Isabella: | could be on the phone as early [late] as h@rhorning, just because |

have friends in Hawaii, and they call me and thelike, “Are you up?” for

people who are out of state, it's hard to say,ntw we haven't talked for a

while, but, it's getting late over here. | needy&t to bed.”
When | asked teens about their weekday routineslaeg, technology use came up a lot
in the conversations. By “technology” | mean elecics, such as the computer,
television, stereo, MP3 player, gaming system alidobione, all of which may
personally belong to the teen, or may be shardd etiter family members. | did ask
about home (landline) phones and usually got alpd4mok, especially if | used the
word “landline.” Teens simply did not know whatés talking about. | also asked about
CD player use, and a few of my participants saltl this technology, but not many.
Almost all had moved to Ipods or some other kindi6¥3 player. Se&able 9 below for
a summary of the percentage of teens in my sampk2(for this questionnaire) who had

various technology items in their bedroom, in atemn where they had access to them

after 10 pm, and also a report of which items thetpally used after 10 pm.
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Table 9: Technology access and use among my parfients, gathered from a brief questionnaire
(N=42)

In Bedroom Access after 10 pn] Use after 10 pm
Cell phone 83% 83% 64%
TV 79% 76% 43%
MP3 Player 71% 74% 31%
Stereo 71% 67% 29%
Computer 50% 71% 57%
Gaming System 45% 50% 29%
CD Player 45% 41% 17%
Other phone 26% 31% 5%
Portable Digital
Assistant (like Palm 10% 10% 5%
Pilot)

“Technology” also references different ways teemsld use these electronics, like
emailing, instant-messaging (IM or AIM), social wetking (most often on MySpace,
discussed below) or game-playing on the compurtet talking and texting on the cell
phone. In addition to documenting their own tedbgg use, teens also referenced
technology when talking about gender differenceseep, discussed in more detail

below.

For many teens, the ideal weeknight included “ggtaverything done,” both in terms of
required activities and taking time to interacthwitiends or perhaps even for themselves.
Ana, a 15-year-old Hispanic female involved in mawtivities, says, “Like, yesterday, |
went to bed at 9:30. And that's because | didghéerg that | wanted to do. | got all my

homework done, | went on the computer, | talkedr@phone, and, yeah.” These
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priorities were echoed by many in my sample, egglgdhe girls, who often included
both some time on the computer and time on the @lagnmportant parts of their

weekday afternoon/evening.

As Isabella, who stayed awake to talk on the phorigends who lived out of state,
illustrates, using the cell phone was a common tayteens pushed back their bedtime,
with or without their parents’ knowledge. Honorl4year-old Hispanic female involved

in the Step-dancing team, explains:

[Bedtime is] late, like between 10:30 and 1 o’clackhe morning, even if it's a
school day....it depends who I'm talking to on gine, or if | don’t have
homework, if | don’t have homework, I'll probablypdo bed early, but if | have
homework, I'll do my homework and talk on the pha@mal just, yeah. Then | just
stay up. | start getting a little bit tired, bytikt stay up anyways, even though |
should be asleep, but when | get really tired sk8ly on the phone. (Honor, 14)

It is not just girls up late on the cell phone, lexer. Some boys are up talking, too, like
Ignacio, a 15-year-old Hispanic male who plays ppkoccer and basketball games with
friends:

KMO: What time do they [parents] tell you to golted?

Ignacio: Around 9.

KMO: Is that when your brother and sisters are.ngdo bed?

Ignacio: Yeah.

KMO: Do you have your own room or do you sharenveihybody?

Ignacio: | have my own room.

KMO: OK. So, you're able to, like, go to your racand, kind of, hide out...
Ignacio: Yeah. Or, like, we talk on the phone at night.

KMO: Do people call you or do you call them?

Ignacio: Yeah, they call me.

KMO: ...like, people from other -- other, like, @8, states, or just local people?
Ignacio: Just local.



144

KMO: Hmm. So, that, like, maybe, starts at 9, @rand — when everybody else
is — when your brothers and sisters are going do.b©K. And what time do you
usually get to bed on the school nights?

Ignacio: 11.

Several girls (Billie, Gabriella) also referenckilag with their boyfriends late at night

In addition to the cell phone, the computer, gansiysiem, and the TV were commonly
used technologies around bedtime, with the TV aafjgbeing used as part of a number

of teens’ “going to bed” routines.

Though teens did not talk too much about usingrteldgy in the morning, the cell
phone was the exception. Gabriella, introducedr@psays “I don’t wake up for
anything except for my cell, that’'s how my mom wskee up.” Ana, introduced above,
talks about texting first thing in the morning, “Blive noticed that, when | wake up, my,
like, my hands are more slower, ‘cause I'll wakeamgl I'll start texting... and, when |
text, I'm not as fast as | was when | was wide asvaKowever late-night (and early
morning) chatting/texting is by no means universaleral teens expressed sentiments
like Mia, a 15-year-old Hispanic female who dan€&etklorico, who said “I don’t really

stay up late talking on the phone. Like, I'll jus, like, “I have to go -- go to sleep.”

For some of these adolescents, the weekend gegnerailight more technology use,
especially for teens whose parents restricted tiskctronics during the week. Jason, a

15-year-old White male who plays in the orchestrd ins track, explains that his
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computer use is not restricted by his mom on thekerds so “...I'll be on that a lot and
that’s basically all | do.” Events like the puase of a new video game could also cause
weekend technology use to spike (and sleep tordg¢las Connor, a 14-year-old White
male who plays in the marching band indicates adelseribes staying over at a friend’s
house on the weekend:
Connor: Usually, if we just got a new videogame, we...pbagketball and play
videogames. We have actually [not] gone to sleeptone. That was pretty fun
but, usually, it's never beyond 5, usually, in thernings. It's, usually, before 5
and after 2.
KMO: So, if you were going to bed like between 8 @nin the morning and you
sleep in until what time on Saturday before somghuaakes you up?
Connor: No one wakes us up ‘cause they know that we awene@ying all night
‘cause we were up playing videogames. So, theytdesmt to wake us up. My
[one] friend can definitely go ‘til after 12. Ma&d my other friend tend to wake
up together around 9. We hear each other wake dig@r'What's happening?!”
KMO: Mm-hmm. Do you wake up and go, “What's hapipg? Oh. It's only

9,” and then you go to sleep or do you actuallyugethen?
Connor: We get up and play videogames...

While most teens embraced many forms of techno{ofign at the same time), the
novelty was already wearing off for some on thaaoeetworking site MySpace.

During my fieldwork, as previously mentioned, My$pavas at the top of the social
networking pyramid. In the Fall of 2006, many of participants used MySpace
messaging in place of email, IM or even talkingexting on the cell phone as a quick
communication tool. Marcus, a 15-year-old Africamerican male athlete who
participates in multiple sports, comments pragnadichat, “...if | want to talk to

people other than her [my girlfriend], I'll justlkato them on MySpace. It’s like an easier

transition of in and out for everybody insteadiké Ibeing on the phone.”
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Teens who were already rejecting MySpace, howenainly perceived it as a big waste
of time, or as something that just amplified thanda of high school. In my notes after
an interview with Annie, a 15-year-old soccer playavrote:

Annie says she’s not on the computer that much’s-sime but not on 24/7. She
thinks MySpace is kind of stupid and boring. Peapilésay “I just redid my
profile”, and she thinks, good for you, spendinigotrs on MySpace. What she
likes to do is work on videos and pictures, bottirtg them and photo-
shopping/processing them. She checks messages $pddg, but she says “I
don't talk to people-l don’t care.” She gets on the site and get 8tie might
stay on but only if she’s extremely bore@f MySpace, she says “everyone’s
addicted, it’s just a website.”

Gender differences in sleep

Although the section above addresses general éebnalogy use and its relationship
with sleep, stereotypes about who uses a partigindrof technology abound. Girls like
to chat on the cell phone. Boys stay up late playideo games. But what are teens’
specific perceptions of girls vs. boys sleep, aod does gender really affect technology

use and sleep in this population?

When | asked teens, “Do you think girls get leggglthan boys?” most responded that
yes, girls did sleep less, although data colletrimu sleep diaries in this population
revealed that while this might have been the casseekdays, girls actually slept more
on weekends. Séeable 10,below, for a quick summary of gender-related sldeta,;
gender differences in sleep will be addressed irerdetail at the end of Chapter 6, on

normal sleep in this teen population.
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Table 10: Mean weeknight and weekend night sleeprfgirls and boys in this population

Teen Mean Mean Mean weekend| Mean weekend
perception: do | weeknight weeknight sleep, girls sleep, boys
girls sleep less | sleep, girls sleep, boys (n=20) (n=20)

than boys? (n=19) (n=16)

Yes 7 hours 7 mins| 7 hours 19 min8 hours 40 minsg 8 hours 15 mins

Many teens, both girls and boys, thought that gikpt less for two reasons 1) Because
they had (or perceived they had) greater sociagjatibns and 2) Because they got up
earlier in the morning to “beautify” themselvesalbella, introduced above, explained
both the social obligations, in the form of “drafrend also physical differences between
girls and boys by saying, “Because one, guys duave to deal with as much drama,
which makes the girls stressed, and if the guy® lslama, they don’t care about it as
much, and physical reasons...like Aunt Flo comingisit.” However, differences in
mean sleep time between girls and boys in this Eadig not differ significantly by one-
way ANOVA on weeknights (F(1,33)=.741, p=.396)oorweekends (F(1,38)=.490,

p=.488).

Data collected from technology diaries on evenialgghone use (beginning 2 hours
prior to the teens’ recorded bedtime, typicallyestn 8 and 9 pm, as more than 51% of
bedtimes were in the 10 to 11 pm range on weeksigihd 43% were in that range on
Sunday nights) lends some support to Isabella’shoent about girls engaging in more
social drama, at least on Sunday night (Ealgle 11below). On weeknights, there is no
significant difference (using chi-square compargan this population between the

number of girls and boys using cell phones, eitbéalk or to text. On Sunday night,
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however, all six teens who talked on the cell pheeee girls, as were 2/3 of those who
sent and received text messages. The differemc@&uinday-night cell phone talking, by
gender, is marginally significant by chi-squarg(1) = 3.429, p=.064. Although cell-
phone using females spent longer using technolagyWeeknight 1 and Sunday night,
these differences were not statistically signifidayone-way analysis of variance

(ANOVA), even after log transformation of all teaiagy use values > 1 minute.

Table 11: Male and female cell phone use 2 hoursipr to their reported bedtime, from technology
diaries

Sample M :
N ean minutes
Size: Teens using technolo
Night reporting >INg gy, Talking Texting
. if a cell phone
time on the
user
cell phone
Males | Females Males Females Males Fempales
Wee‘f”'ght 13 54 93 5 5 2 2
Wee;”'ght 14 74 71 5 6 2 2
Sunday 8 60 75 0 6* 1 2
night

* Marginally significant between males and femdygchi-square, p=.064

Regarding who stays up later, Rachel, a 14-yeaNalive American and White female
who plays in the orchestra, points out that indhgrerience, bedtime depends more on
activities and personality than gender., it has to do with sports, and there are guys
who are here till, like 8'0’clock at night, and tkeeare guys who go and are online more

than us, it all depends on like, who they are,dsgu’

Lucinda, a 14-year-old White female who particigatedance and the local teen
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newspaper, even advanced a theory of how boysidadlifered in their social (and
possibly physical) dependence on sleep, with geksding more:
I think guys are less dependent on sleep, likegasially, not biologically. I'm
sure we are all built to need the same amount, kndw that the guys | know
don’t go, like, “I'm tired.” They don’t complain asuch, but if they stay up all
night to work, or if they stay up all night to plaideogames, they will. And girls
tend to be like, “Well, | need to get sleep.” (Luda, 14)
Both boys and girls agreed, however, that the bhaysa shorter prep time in the
morning. Eric, a 14-year-old White male activariarching band, and Valeria, a 15-
year-old Hispanic female who played in several adr ensembles, commented:
They might [sleep less], if they want to get upieaand do makeup & hair and
stuff. Like it takes me about 5 minutes to get yeimckhe morning, cause | just
need to put the right clothes on, but takes my rmbout 30 minutes to get done.
(Eric, 14)
Yes because they have to do their hair, they hapeck out their clothes and
make sure everything’s perfect and boys really toare. (Valeria, 15)
An interesting caveat to the near-universal peroaghat girls get up earlier than boys to
get ready for school, though, was the “not me” ipeerit expressed by some girls. Both
Norma, a 15-year-old Hispanic female who dancekl&iato (traditional Mexican
dance), and Sally, a 14-year old White volleyb&lypr, both agree that girls get up early
to get ready, but then exempt themselves fromgiaaip:
Well, not in my case, in my case, I'm a little unak mostly, ‘cause, like, all the
girls here, they do ‘cause they have to put on mgkehey have to do their hair.
Like when | had to iron my hair, like, straighigdt up earlier... to get it done.

And now I'm just lazy ‘cause I've been getting ttheol late so I'm just braiding
it or it or I've been leaving it, like, you know.{\ma, 15)
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| think girls would get up earlier so, for lack@better word, we feel that we
must beautify ourselves for the day. | put on mglieyer, sometimes | won’t put
on anything at all, I'll just wash my face and dg normal routine and brush my
hair and go. I'm not that dependent on makeuply-eBlut some girls do, they
feel more comfortable and will wake up early to pun. (Sally, 14)

Prospective technology diaries and sleep

As described in Chapter 3, teens kept prospecatisieniology diaries, writing down what
type of technology they used, and for how longm8aeens were quite detailed in their
diaries, but others listed fewer instances of tetdgy use, or none at all. When |
collected the diary packets from teens, | did mairgiize going through their technology
diaries, so if they were left blank | do not kndwthiis reflects no technology use on that
day or if it means the participant simply failedfitbout the diary. For the analysis
presented below, | examined at three weekdayssightwvhich | had a technology diary,
followed by a night of sleep data, across the B@ydcompleting participants. These
were Weekdays 1 and 2 (generally a Tuesday and ¥gddsy, though in 12 cases, it was
a Monday and a Tuesday) and then Sunday. | subtt&chours from the teen’s lights-
out time and looked for technology use that begaheé 2-hours-before-bedtime
window. | say “began” because sometimes the tdolggaliary contradicted the sleep
diary, recording 3 hours of technology use, formegke, putting the teen’s bedtime at 11
pm instead of the 10 pm he recorded on the slesy.din order to capture the potential
differential effects of light-emitting technologiéi&ke computers, televisions or game
systems) vs. non-light-emitting ones (like cell pas) | recorded the type of technology

teens reported using, and sorted these into “Bghitting,” “computer only” and “all
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technology.” | also recorded the total minutes ggecthnology.Table 12 below,
summarizes mean and median minutes of technologpmishe three nights, af@dble

13indicates the percentage of technology users wshd particular types of technology

on various nights.

Table 12: Technology use by teens starting 2 houbefore reported bedtime

. Weeknight Sunday
Weeknight 1 5 Night
Sample Size 17 14 13
Mean minutes of use 65 75 62
Median minutes of use 34 63 52
Range of values,in |, 4, 54q 10 to 180 3t0 180
minutes
Teens who also
reported technology 88% 86% 27%
use prior t@2 hours
before bedtime

Table 13: Types of technology used by teens star§jr2 hours prior to reported bedtime

Weeknight| Weeknight Sunday
1 2 Night
Sample Size 17 14 13
Percentage
Technology types using this
technology
Talking on cell 5306 71% 46%
phone
Texting on cell 24% 21% 15%
phone
House phone 0% 7% 0%
Computer use, 18% 7% 15%
unspecified
Email 12% 7% 8%
Instant messenger 6% 7% 8%
Internet 6% 7% 0%
Myspace 0% 0% 15%
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Weeknight|  Weeknight Sunday
1 2 Night
Sample Size 17 14 13
Percentage
Technology types using this
technology
TV 12% 7% 8%
Game 6% 7% 8%
system/console
Ipod/MP3 6% 0% 0%

Literature suggests that for technology usersidighut (bedtime) may be later and total
sleep time (TST) shorter (Van den Bulck, 2004) sé&&ech further suggests that sleep
onset latency (SOL) may be longer (Higuchi et2005) and sleep efficiency (SE) may
be lower, reflecting more disturbed sleep (Dworale 2007; Higuchi et al., 2003;
Higuchi et al., 2005), at least among males, asfesnwere not included in the Higuchi
and Dworak studies. | tested the four variabledtiBee, SOL, TST and SE across four
conditions listed iMTable 14below. If differences were non-significant but 290, |
compared male and female means separately to geedffference might be significant

in one gender but not the other.

In order to calculate differences between teens ugeal technology 2 hours before
bedtime and those that did not, | transformed kbepsonset latency (SOL) and sleep
efficiency (SE) variables so that they met the agsions of normality. For SOL | used
a log-transform of SOL+1, and for SE | applied &ne-sine function, appropriate for

percentage variables where many values clustee tt08% or 100% (Garson, 2010).
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Total sleep time distributions were not transforpresithey were slightly skewed, but z-
scores for skewness and kurtosis fell within aceletlimits. For SOL, TST, and SE on
Weeknights 1 and 2, differences in means betwedmtdogy users and non-users were
assessed using one-way analysis of variance (ANOF®#) Lights Out (Bedtime)
comparisons on all nights, and sleep efficiency gamsons on Sunday night, when many
values were too close to 100% for effective tramafdion, | used the non-parametric

Mann-Whitney U-test for between-group comparisamstead of ANOVA.

When calculating correlations between the fouraldds and minutes of technology use,

| selected all technology-use values >1 minutelagedransformed these values.
Correlations between Lights Out (Bedtime) on ajihts, and sleep efficiency on Sunday
night (the non-normal distributions), and minutésechnology use were expressed using
Spearman’s Rho, while other variable combinaticgesduPearson’s r, controlling for
gender. Examining technology-sleep relationshigs three weeknights produced some
significant findings on Weeknight 1 and Sunday higammarized ifable 14 below.

In the description of findings that follows the lmbwhen distributions were skewed in
their original format (as SOL and SE were, for egla)l report differences in means as

well as differences in median values.
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Table 14: Significant findings for technology use rad sleep variables, based on technology diary data

Technology | Computer | Screen Use?* Cell Correlation
Use Yes/No| Use Yes/No| Yes/No Phone | with minutes
Use of technology
Yes/No | use
Lights Out Weeknight 1:
(Bedtime) negative
correlation,
p=.022
Sleep Sunday Sunday
Onset night: night:
Latency shorter sleep shorter sleep
(SOL) onset onset
latency, latency,
p=.010 p=.003
Total Sleep Sunday
Time night:
(TST) less
sleep,
p=.015
Sleep Weeknight Weeknight Weeknight 1,
Efficiency | 1, Males: 1, Males;: controlling
(SE) lower sleep lower sleep for gender:
efficiency, efficiency, negative
p=.031 p=.001 correlation,
Weeknight p=.033
2, Males:
higher sleep
efficiency,
p=.027

*Included computer, TV, or game system use

Many of the significant relationships detected wiarthe direction expected based on

previous research. On Sunday night, teens who eededhones (N=7) slept an average
of 366 minutes vs. the non-cell phone users (N=a28)yage of 429 minutes, a difference
of 1 hour and 3 minutes of total sleep time (F&)526.776, p=.015). On weeknight 1,

malesexperienced changes in sleep efficiency (SE)edltad overall technology use (F
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(1,17) = 5.545, p=.031) and screen use (F(1,1788l/5.p=.001) . Males who used
technology (N=8) reported 89% SE (median 88.5%)lenton-users (N=11) reported
95% SE (98% median). Males who used computers,or\game systems on weeknight
1 (N=5) reported 85% SE (84% median), while noresorusers (n=14) reported 95% SE
(97% median). While all these sleep efficiencyuesl may seem high, the 95% SE
reported by non-technology users is more typicaduflescent values, with SE values in
the 80’s representing a drop compared to normal &evalues (Carskadon et al., 1998).
Also on weeknight 1, minutes of technology use (wtiechnology-use minutes >1) were
significantly negatively correlated with Lights oi#@edtime) (Rho (17) = -.551, p=.022) ,

and sleep efficiency, controlling for gender (r)34.535, p=.033).

Some findings, especially for sleep onset lateis9L(), and in one case sleep efficiency,
were in the opposite direction from expected. @nday night, computer users (N=6)
took 4.5 minutes, on average (median 5 minutedgltasleep, compared with an
average of 27 minutes (10 minutes median) for mmauter users (N=25), (F(1,29)=
7.558, p=.010). Individuals who used all scre@osnputers, TVs and game systems,
N=8) took 5 minutes on average (median 5 minuteflt asleep, compared with 29
minutes (median 10 minutes) for non-screen user28@Non Sunday night (F(1,29)=
10.418, p=.003). The higher SOL values of 27 anthitfutes approach the 30-minute
SOL value suggestive of insomnia, if experienceusaiently. In addition, on

weeknight 2, technology usimgales(N=7) showed greater sleep efficiency, 97% mean
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and median, compared with non-technology using sn@le-10, 88% mean, 90%

median), (F (1,15)=5.961, p=.027).

Today’s “technology environment” definitely affed¢esen sleep. Teens use a variety of
technologies, some almost constantly, to maintammunication with others and to
access both information and entertainment resourtks type of technology use
provides a real-world example of theoretical camstof flexible accumulation, where
individuals, according to anthropologists Vuckoaitd Nichter, feel “the need to rapidly
retool and restructure in response to constantranmediate feedback” (1997 p. 1289).
These authors apply flexible accumulation to phaeuéical practice, explaining that
modern medicines enable multi-tasking, lettingradiviidual simultaneously work and
care for her illness. This multi-tasking is kel late modern economy, where many
individuals perceive time as a scarce commodigyileg them without the “time to be
sick.” For teenagers, time is also scarce, anghamiicipants responded by multi-tasking
— for example, working on homework, talking on te#l phone, and sending friends
instant messages at the same time on a weekriigin.technological multi-tasking
allowed teens to receive constant and immediattbBeek about what friends were doing,
thinking and feeling, as well as what a wider unéeeof unknown individuals found
valuable (for example, what “internet users” asaug posted on Youtube). However,
unlike the multi-tasking example of working andingrfor an iliness, it is not possible
for teens to multi-tasking by combining sleep ang ather activity. As a result, teens

may stay up later, and when they do fall asleep tifen keep their computer and cell
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phone within arm’s reach all night long, and wakearespond when they hear the beep
that tells them they have a new message. Manyewotke late modern economy focus
on flexibility with regard to their work hours atiteir specific skills, and their teenage
children emulate them by engaging in flexible (afgs@n) communication and learning
not only school-based skills but also leisure tskifls. This includes participating in
extracurricular activities, engaging in social naigtions, and becoming proficient with,
and then using, new personal technology item&faillhich have the potential to
interfere with sleep. Until teens reach a poinindérmation overload (which some teens
are already showing signs of, with their refusabégpresent on MySpace) or technology
stops allowing real-time updates (which seems ehl)k the effects of technology use on
sleep and other health behaviors (see Van den BuldkEggermont, 2006 for an
exploration of the effect of technology use on ns@bping and fast eating) will remain

a valuable area for further investigation.
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CHAPTER 6: NORMAL — AND NORMALIZED - TEEN SLEEP

When examining the literature on “normal” teen plee majority of published studies
focus on how biological events of adolescence, sssgbhuberty (Carskadon et al., 1993;
Hagenauer et al., 2009; Knutson, 2005), and eXténtors, such as school start times
(Lamkin-Carughi, 2007; Wolfson et al., 2007; Wrqlid99), affect adolescent sleep.
Although these are critically important factorsedh foci tend to compartmentalize
adolescent lives. All adolescents go through pyband most transition to early school
start times, often at the beginning of high schd&lit these changes occur in a larger
context suggested in the previous chapters. Tngegt includes cultural values
espoused by school, family, and the media, andipheidemands on teen time, including
homework, activities, family time and the lure e€thnology. Therefore, given this
context, one of the key questions to be answerdtlibyesearch wad¥hat constitutes

"normal sleep” in this population of adolescents?”

Exploring normal sleep in this population illumiaatthe intersection efsceral
embodimentwhich is the biological body’s contribution tesp, as well agragmatic
embodimentwhere teens seek to “sleep like a teenager.”erAghasized in Chapter 4,
one of the ways teens gain information about sied#prough their own experience of
sleeping for a short or long time. Therefore, tlo@in experiential embodimeoif
adequate or inadequate sleep drives what theyigeras normal sleep — or at least

normalized sleep for them as teenagers — enougp stethat they are able to (mostly)
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meet their academic, family and social obligatiand do things they enjoy, but not
enough that they feel completely rested. This @teigd tiredness opens the door for
teens'visceral embodimerdf sleep, where the body may take over and dersiaeg
when teens ar®o sleep deprived to continue to function. In thisyater, | explore high
school as a site where inadequate teen sleepnzatized, and then describe what
constitutes normal weekday and weekend sleepsrpthpulation of adolescents. |
examine how adolescent participants in this stuebcdbed physical, mental and
emotional consequences of too little sleep, anda@xpow one of my key informants,
15-year-old Billie, viscerally embodied her inadatpusleep. After this exploration of
experiential and visceral embodiment of inadeqsbgep, | address potential coping
behaviors of napping and adjusting sleep timingjrio@ng to answer the questions,
“What are specific ways in which adolescents copetWiinadequate sleep? And do
strategies vary with regard to household compositio, gender, or ethnicity?

| then conclude by asking if “normal sleep” dien this population between males and
females, White and Hispanic teens, or adolescenfaged in varying levels of physical

activity.

Normalized sleep

High school, as an institution, is about normal@at- attending such an institution is
part of the way that young people learn how touretioning, productive, “normal”
members of American society. Or, in some casey, larn how to reject the project to

make them into “normal” members of society. Whatprised me about my research
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experience in high school, however, was how muawto sleep”, while not explicitly
taught in the school, is a part of the high scleoglerience. Teachers, administrators,
and security personnel in the school aspire to abtynbecause deviations from normal
generally make it harder to keep teens focuseth®mnules and achievement valued in the
high school. Part of the “normal” day in high sohas | learned through my participant
observation, almost always involves teens — ancetioms teachers - who are sleep-

deprived.

One of the teachers (Ms. D) | worked closely witbyided some shining examples of
normalized sleep loss. | learned that Ms. D baskdpt shortly after | met her, and | put
the following in my notes:

Ms. D sleeps about 4 hours a night. In the spshg, plays professional women’s
football - she played in high school. She sayseuaéf has no effect on her. Over
the year | come to think she’s the easiest tedableserve, because students
frequently end up doing book or busywork in hessld attribute it partly to the
fact that she’s so sleep deprived. She lives alafter, a bad breakup with a
female partner who was a PhD student. She goawnasittnights and seems to be
the “social director” of her group of friends - onight is for karaoke, others for
other things.

Throughout the year, she made periodic commentstdias own sleep deprivation, for
example:
“Anybody else tired? I've got to start going to Heefore 2:30 am.”

Ms. D says [to me] she only slept an hour last ihilyle to karaoke, but she’s
doing a pretty coherent conduction/convection lextu

Her students also commented on her typically stbgpived state:

Student“Which bellwork are we supposed to do, the boarthe screen?”
Ms. D: “The one on the board is Mr. F’s, can’t ytell by the handwriting?”
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Student “I just thought you got a lot of sleep”

Female asking about spelling of “valence” “I'm sobut I'm sleep-deprived.”
Male in the back “That’s no excuse, she (the tead¥is. D) barely sleeps at all.”

Beyond Ms. D’s classroom, | also heard commentsitafleep around the school
throughout the day.

Early in the morning:
Overheard walking across the mall, “I'm f-ing tiremb and you don’t see me
crying about it.”

[While sitting in the lobby of the science buildingn a cold morning] Group
across lobby getting louder - coffee kicking inust critical mass of friends.
“You know when you're tired and you try to open y&yes and you're like ‘uh’
and you just want to cry because you're so tireptl)

Mid-day
Talked to Ben, a key informant, at lunch, and he Btalo 3 is coming out tonight
(at 12:01 am, his friend put in). He is planniogyb get the game and stay up
playing it tonight/tomorrow morning.

In Class
Talked with a few students in Mr. S’s class abohatd do. One boy says if you
sleep less, you eat more. Another boy asks me hamyids have fallen asleep
in class today and | try to explain my study is entiran sleeping in class.
Another boy says he always sleeps in this clasausecit's boring and his body
tells him he’s tired. Later he passes me (movingnother seat - they have a sub
so the class is kind of chaotic) and says, “gomngléep now, Miss.”

All of these conversations and overheard snippigarced to me that part of the
“common experience” of high school at the clostheffirst decade of the 2tentury is

one of relative sleeplessness.



Descriptive sleep statistics

Weeknights/school nights
To reflect participant sleep most accurately, seadwiescents who had some problem
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with their weekday sleep data were removed frontyaiga This occurred mainly for

inaccurate reporting on Sunday night, which wagespd to count as a “weekday” night

but often looked more like a weekend night with @/éiknes reported in the 10 to 11 am

range, instead of an earlier time that correspomdééda Monday morning school start

time of 9 am. Other reductions in N resulted fromssimg data on one or more nights.

Table 15reports results for total sleep time (TST), slgaplity and sleep onset latency

(SOL), the time taken to fall asleep, across foaeknights.

Table 15: Total sleep time, sleep quality and slegmset latency on weeknights

Sleep Quality
(1 to 5 scale,| Mean Sleep
Samp'e Mean TST Sta'f‘d?“d 1l=very Onset
Size Deviation
restless and| Latency
5=very sound
Wee:IL<n|ght 43 426 minutes 82 minutes 3.26 20 minutes
Weel2<n|ght 43 438 minutes 58 minutes 3.33 23 minutes
Weel3<n|ght 41 444 minutes 63 minutes 3.24 21 minutes
S#igﬂ?y 37 418 minutes 81 minutes 3.19 28 minutes
Mean 433 minutes
Weeknight 35 7 h_ours 13 42 minutes 3.26 25 minutes
minutes
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For weeknights, it is clear that these teens ata&imibg far less than 9.25 hours (9 hours
and 15 minutes) per night of sleep. Instead, timeian sleep ranges from 6 hours and 58
minutes on Sunday nights, up to between 7 hourgidtes and 7 hours 24 minutes on a
typical weeknight. On average, these teens arggoibed and turning out their lights
around 10:25 pm and waking at 6:07 am, though tleelyot get out of bed until closer to
6:19 am. On weeknights, the mean SOL value is dbites. This partially reflects that

it takes a relatively long time for these teenfatbasleep, but the mean is also increased
by extreme values, and some teens in my studydeektwo hours to fall asleep on
weeknights. The median value for SOL across wedéitsjdpy contrast, is 14 minutes.

As expected, weekday wake times seem to be driyeschool start times, with a mean
school day wake of 6:07 AM. School start time TdasFriday at the study school was
8 AM, with Monday start time delayed to 9 AM. Howes, parental work schedules were
not likely to vary in this way, so Monday wake tifiee most teens did not vary from

other days, with the exception of a few studente slpt until 8:15 AM.

Family members definitely influenced the sleepdiblascents, especially on weeknights.
This can be seen ifable 16 below, which details correlations (using Spears\&mo,

due to high skewness and kurtosis z-scores for seake-time and bedtime

distributions, especially mother’s wake time andthee) between adolescent wake

times and bedtimes with the wake and bed timekef family members.



Table 16: Correlations between teen and family merdr sleep timing

wake times and bedtimes
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: Spearman correlations for

Significant correlations with:

Spearman’s Rho,
p-value

Adolescent wake time
(adolescent n=43)

Older sister’s wake time
(older sister n=6)

Younger sister's wake time
(younger sister n=14)

Rho=0.841, p=.036

Rho=0.742, p= .002

Adolescent bedtime
(adolescent n=43)

Father’s bedtime
(father n=27)

Rho=0.541, p =.004

Although the effects of having an older or youngjeting on adolescent wake time and

bedtime were not significant when examined usimgMann-Whitney U test, small

variations in adolescent wake time and bedtime weesn. Specifically, teens who had

an older sibling (n=13) got up 15 minutes later amaht to bed 7 minutes later, on

average, than their peers who did not have olddings. Teens who had younger

siblings (n=24) woke up 15 minutes earlier and weriied 22 minutes earlier, on

average, than their peers who did not have yousigéngs. These sibling effects might

be significant if examined in a larger sample.

Across families, some common threads regardingosded wake behaviors on the

weekdays recurred in just about every interviewr éxample, all teens were woken in

the morning by their alarm, a parent, or often bédithough mean rise time (when teens

actually got out of bed) across all participants &bmost 6:19 am, some teens got up

much eatrlier, like Billie, a 15-year-old White fel@avho played soccer for a club team.
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On weekdays? [the alarm goes off at] 4:30, and layraclock is ten minutes
fast, so 4:20, but then | actually get up at 4:3@mit goes off a second time, and
then | get out of bed and stretch. Then | walkrdgamy light and turn it on then

| straighten my hair or jump in the shower, depagdin how | do my hair.
Except if | don’t do the shower, | can actuallyegien for five minutes. Right
after | get out of the shower, then | grab monentiie bus...and | normally get
there till like, two minutes before the bus. [l ¢®the downtown transit center]
at 6:21...when I'm meeting my boyfriend, | meet himtbe other side and | walk
around somewhere on E St. We time it. | end uptimgéim at 6:45, it takes me
that long, but | take my time on The Avenue, beeats windows have
reflections, and | can see what my hair looks likewhatever, fix my makeup...
we’ll go to Starbuck’s or hang out at the cornerestand I'll have, maybe, a soda,
a lot of the time, | get Squirt, | like Squirt, atbag of Funyons, eat my Funyons,
but | haven’t been getting them lately. And themd up heading over [to school]
at around 7:40; sometimes | get here late, shanmeori'm [just] across the
street. (Billie, 15)

Bedtimes in this population were determined by reta of factors, including parental
rules and suggestions about sleep timing, homeveoviriety of after-school activities
(which related to how late a teen got home in trenangs), and various types of
technology use. To better understand the reldtipnsf parental rules to increasing (in
some cases) homework loads associated with theitiamto high school, | asked teens
(n=41) ‘Do your parents let you stay up to finish homewsagt your usual bedtim&?
Teens most often said yes, parents let them stédfytlupy said they were finishing
homework (41.5%). Many teens also chose the regptram in charge of when | go to
bed, parents don’t have much to do with it” (34%)yound 12% of parents encouraged
teens to stay up to finish homework, while an egeatentage encouraged their sons and

daughters to go to bed even when not all their weak completed.
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To reflect participant sleep most accurately, ct@escent who had a problem with her

weekend sleep data was removed from andly3iable 17, below, reflects weekend

TST, sleep quality and SOL.

Table 17: Total sleep time, sleep quality and slegmset latency on weekends

Sleep Quality
Sample| Mean Total Standard (1 ?Lo_sesrcale, Megzsilf €p
Size | Sleep Time Deviation —Very
restless and| Latency
5=very sound
Fl\lr:gﬁ%/ 40 495 minutes| 130 minutes 3.50 15 minutes
Sﬁlﬁ;rh(iay 43 521 minutes| 127 minutes 3.61 20 minutes
Mean 508 minutes
Weekend 40 8 hours 28 112 minutes 3.56 18 minutes
Night minutes

The mean value of sleep on Friday night was alr@dsiurs and 15 minutes, while on

Saturday it increased to 8 hours and 41 minutdgeréfore, even on weekend nights, at

least half of the teens in this sample still weseabtaining enough sle&mlthough by

Saturday night, many were approaching the recometeskbep duration of 9 hours and

15 minutes. In a number of published studiendeeport sleeping an average of 9

hours or more on the weekends (Shinkoda et alQ;20@Ifson and Carskadon, 1998).

However, a few studies point to approximately &h&rs of sleep on the weekends for

8 This individual got up at 5 AM to watch a World i©soccer match and then returned to bed afterward.
® Looking at the median values {5percentile), which might be a better measure entéekend since
mean values are more easily changed by extremiersythdolescents reported 7 hours and 59 mindites o
sleep on Friday nights, while they slept somewhaten8 hours and 55 minutes, on Saturday nights.
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teens (Carskadon et al., 1998; Wolfson et al., 2008, finding of Saturday night as the
night of longest sleep in this population is impott because it shows that some of these
9™ graders may be able to catch up a little on llegtpson this night. However, Saturday
catch-up sleep may be fleeting as teens progressgh high school. As these
adolescents get older, this “catch-up time” wkely be converted from rest time into
social time. High school freshman may be hangirngaoth friends, family, or going on
group dates on Saturdays, and so they adjust ®lébp timing required by those
activities. As teens move through high school, &oav, they often gain more freedom to
go out Saturday night, and most start driving,tsythave greater mobility. All of this

impinges on sleep, potentially eroding weekendtcate time.

Consistent with other adolescent studiasestadolescents in this sample do sleep longer
on the weekends. Compared to weeknights, the titag&es teens to fall asleep (sleep
onset latency) on weekends is shorter (mean 18tesnid.5 minutes median). On
average, these teens are going to bed around fin@G,hd waking at 7:55 am on
weekends, though they do not get out of bed ulutder to 8:10 am. Although this seems
very early, weekend realities for these teens aelband competitions, soccer games,
work (typically with family businesses), church |wateer work, expectations from
parents about chores and from younger siblingstgtiaytime, and of course, the
phenomenon of their body waking up on the weekandse same time as they wake on

the weekdays. David, a 15-year-old White male whts cross country and track,
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explains how his 9-year-old brother may cause loinvdke earlier than planned on the
weekend:

KMO: ...what are the weekends like? Do you get to sleeplittle bit?

David: Yeah, unless my brother comes in -- my littlether.

KMO: Mmm-hmm. Do you have your own room or danghare a room?

David: | have my own room but he comes in there andewake up. | don’t know
why...he gets up really early on weekends. He sleepa weekdays but then he gets up
earlier, like, | don’t know why.

Eric, a 14-year-old White male involved with thésol marching band, describes his
body waking him up on the weekend, “I go to sleejuad 11, 12, and | wake up around

8 or 9, no, 9-10, | dunno why, I try to keep itdesk as possible, somehow my body just

wakes up, [my] internal alarm clock goes off.”

Reviewing data collected on teens’ weekend aatiwjtmany study participants stressed
weekend activities that required them to get upyearthe morning, and talked less about
activities that might keep them up at night, exdepbrief discussions of sleepovers,
late-night gaming, and one teen who talked abounggm an all-night skate at a roller-
skating rink. 1 did not specifically ask aboutfaw or parental rules governing bedtimes
on the weekends. Although teens did go out witnfts and participate in social
activities with friends and family, for many it seed that weekends were a catch-up
time, not only for sleep, but for resting more galg — getting up a little later, eating a
leisurely breakfast, going online, seeing a movith & friend — or responding to the
particular circumstances of what that weekend aaydht, because each weekend

varied.
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A sub-sample of students kept summer sleep dataseTadolescents represent a
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convenience sample rather than a randomized smidctim the entire sample. No

adolescents were removed from analysis in the surantesample. Mean TST, sleep

quality and SOL values are presented atle 18

Table 18: Total sleep time, sleep quality and slegmset latency on summer nights

Sleep Quality
Sample| Mean Total Standard (1 t0_5 scale,| Mean Sleep
. ) L 1=very Onset
Size | Sleep Time Deviation
restless and| Latency
5=very sound
SL_Jmmer 20 498 minutes| 131 minutes 3.75 37 minutes
Night 1
Symmer 19 474 minutes 154 minutes 3.30 37 minutes
Night 2
Symmer 20 498 minutes| 108 minutes 3.90 22 minutes
Night 3
Mean 490 minutes
Summer 19 8 hours 10 131 minutes 3.65 32 minutes
Night minutes

Though one might envision summer as a time of {stegall day,” the mean value for

summertime sleep for the twenty adolescents who s«@pmer data fell in a narrow

range between 7 hour 54 minutes and 8 hours 18tesnu his is between the mean for

weeknight sleep (7 hours 13 minutes) and the merawdekend sleep (8 hours 28

minutes) collected during the school year.

Ana, a 15-year-old Hispanic female who was involirethany activities from sports to

theater, talked nostalgically in her interview absleep in the summertime:
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Ana: Like, in the summer, my body gets programmedadogbed at 3 in the
morning, or 4 in the morning, because | know tHhhave all day to sleep so |
know that I'll get my sleep back and, on days Mednesdays and Mondays, for
Dance, during the summer, | go to bed at 4 anill hetve all that time to sleep
and get my sleep back ‘cause then | wake up arpuoishbly 12 in the afternoon
or 1 in the afternoon and...like, | have two hourgét ready for Dance. In the
summer, it's completely different but at the begngof summer, my body’s still
programmed to go to bed early so it’s kind of Hawrdme to get back in the ...
(trails off)

KMO: And then when you get back to school in takit’s, like, total stress,
huh?

Ana: Yeah, it's very hard to get back from summeryvgard! | mean, it takes
time but it still happens, like, it has to happ€ause | remember the first week
of school... ‘cause | was really scared and evergthamd then, like, | didn’t have
problems waking up the first week but then oncetltge hang of high school, |
started going back and reliving my summer, wantingtay up, stay up all night,
go to bed, wake up, like, at 12 or 1. The lateat t slept in was ‘til 4 in the
afternoon because | stayed up all night until lité, 6 and then | woke up at 4.
But | still got my sleep back, | still got my slegéme back even though it was
during the day. | like it.

KMO: What do your parents say in the summer When you're awake all night
and asleep all day?

Ana: They get -- They get mad because sometimedd’lt every day for about
a week and then, like, it's — it's kind of a eveaydhing in the summer because
they understand how | don’t have school and theg go, “Well, you can still get
up and do stuff around the house” ‘cause I'll gisthere, be a couch potato, like,
most of my whole summer unless if my friends, likéspend the night at
friends’ houses and everything but -- They sayhy&éou’re just sleeping at the
computer or at a friend’s house.” Yeah, | gettdrdam them and they get mad
sometimes but then they understand how | have twgbole nine months of
school.

Without school to set their schedules, during thammer adolescents drifted toward a

schedule that better fit their biological phaseagigdreference — going to bed later (mean

12:46 am), and getting up later (mean 9:25 am fdte). For many, this meant

postponing bedtime until after midnight (52.6% aftripants), and in some cases,

staying up until 3 am or later (15.8% of participgnWake times were also pushed

correspondingly later. While mean “out of bed” timas 9:37 am, 52.6% rose at 10 am
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or later, and 15.8% got out of bed at 11 am or.laleens were largely able to do this
because they had few set obligations over the sumivéile 7 of 20 teens did attend
summer school (which concluded before | collectgdsoommer data), only four reported
holding jobs — one full-time, and three part-tinthis low employment rate was to be
expected, as teens younger than 16 have manytiomsson work hours and timing in
Arizona. The employed adolescents typically wort@dousinesses run by their
families. More often, teens reported that theyagyegl in “flex-time” activities like
helping to care for siblings or practicing/stayingshape for sports, music or other
activities over the summer, and 95% marked thetoresire option for “I spent time

doing what | wanted in the summer.”

Why does it matter? Teen perspectives on the effecof too little sleep

While designing the study to capture specific pgeakinformation about sleep for each
of my participants, | also kept in mind the largesture. Although descriptive statistics
about adolescent sleep were my starting poingd alanted to compare this sleep data to
teen perceptions of sleep, and ask how teens la@rg,gvhen many of them face long-
term partial sleep deprivation. Two of my speciisearch questions address this desire
to capture the larger picture. The firsipow do adolescents in this population

perceive their own sleep?’has largely been addressed in Chapters 4 and thisIn
chapter, | examine the adolescent experience epslg too little. | asked them
specifically about their physical, mental and eimaai experience of sleeping too little,

seeking to capture teens’ experiential embodimésteep (Meadows, 2005). | also
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begin to address the questiong/Hat are specific ways in which adolescents cope

with inadequate sleep? And do strategies vary withegard to household

composition, gender, or ethnicity?”in this chapter by exploring the potential coping
behaviors of napping and adjusting sleep timingoritinue to address these questions in

Chapter Dy considering coping behaviors related to foodkatand activity levels.

Sally, a 14-year-old White female who plays vollaytfor the school team, speaks more
articulately than many teens about her experieatigdodiment of inadequate sleep, and
her responses are echoed by a number of othestiegy participants.

KMO: How much sleep do you think is too littleap for you?

Sally: Too little for me, well, a couple of times I'vetien away with like, five
hours of sleep, but usually | can’t do that for entitan one or two days. | need
probably at least six.

KMO: When you sleep too little, when you get likeefor six hours, what do you
feel like, physically, mentally?

Sally: During the day, | feel kind of sluggish, in mynlbs at least, and then in
class, it's kind of like, you think, | can sleefil be fine. And the next thing you
know, you're looking up from a sitting position,dayiour teacher is talking about
something you've never heard of, so you have td kinback track and ask your
friends for notes and put out a little effort oruy@art. It's a pain in the butt.
KMO: Do you feel different, emotionally, when yoa’'operating on too little
sleep?

Sally: Usually, it's not so much that I'm more emotionék that I'm not
emotional at all. I'm just going through the daw, autopilot. Like, if | was to
walk to a class right now, | would probably find se¥f in the wrong place if |
were to think about it, because I'm so used togaatg through the motions.

Like Sally, nineteen other adolescents (out of NF#fl 5-6 hours to be their sleep
“minimum.” Many talked about how they embody tdtd sleep - the sluggishness they

feel in their bodies and limbs, saying they feeblyedrained, unable to lift things, or like

they are going to “fall down and fall asleep” (Matéd4-year-old Hispanic golfer).
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Angela, a 14-year-old Hispanic female active irhestra and softball, among many
other activities, says her “body is harder to makaund,” while Annie, a 15-year-old
White soccer player said “I feel like I'm on somiadkof antibiotic, where you cannot
move and I'm just drowsy...” One of the most colbdescriptions of this phenomenon
was from Lilly, a 15-year-old White female who liké& write and draw, who simply
said it’s like “somebody put bricks on me.” A fetudents mentioned that one way to
combat this sluggish feeling was to move arourttipalgh this behavior was often
frowned upon during class as it was seen as disaupy teachers and sometimes other

students.

Males, especially, tended to emphasize the physmahtions associated with sleep
deprivation. Their bodies couldn’t quite do th@tfmal” things expected of them...not
that they didn’t try. Patrick, a 14-year-old Whé#leateboarder, describes skateboarding
on too little sleep:

KMO: How much sleep do you think is too little eefor you?

Patrick: Six hours.

KMO: So, what happens when you get that littlegfe How does it feel?
Patrick: Well, that's what usually happens when | go¢oples’ houses at night
and I'm, like, | just wake up and I'm like, “OK” @hthen 1 just try to do whatever
I do normally.

KMO: But you feel, like, just more tired and maret of it?

Patrick: Yeah and I'm worse at skateboarding...I'm ususailyre like, [I] take
more risks when I'm tired, too...or, like, you'll ttp, like, do something
crazy...and then if it's really crazy, I'll, like,ytrthat sometimes, but | usually — it
doesn’t work out.

KMO: Do you hurt yourself?

Patrick: Yeah. I've cut, like, three tendons here, ibe,Iright below it... it cut
all the skin but it didn’t actually cut the Achidéendon — so | was lucky for that
but I couldn’t skateboard and | still have a sdteralike, three months.
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Sally’s description of going through the day “onapilot” also resonated with many
teens. They variously described themselves ondigeafter too little sleep as “out of it”
(Patrick), “fuzzy” (Lucinda, a 14-year-old Whitenfiale who participates in dance and
the local teen newspaper) and “like a zombie —yagud not totally there” (Jason, a 15-
year-old White male who plays in the orchestramams track). They also notice the ill
effects of too little sleep on their classroom ggration. In addition to the description
provided by Sally (and others) of actually falliagieep in class, those who stay awake
say they feel slow, especially that their braingessing is slower, and they find it hard to
concentrate and pay attention. Some state flathation too little sleep, they just “don’t
care about anything” (Christina, a 14-year-old Wlié@male active in choir and drama
and Mark, a 15-year-old Hispanic male not involuedctivities). Roberta, a 15-year-old
Hispanic female involved in soccer and Folklori@nding, among many other activities,
and who was very sleep-deprived at the time ofriterview, summed it up, “Your brain
on too little sleep [is] easily distracted, goektofdifferent topics, is talkative” but then

“the teacher talks and asks you something andlffisult to respond.”

Emotionally, teens report feeling cranky, grummd and more easily irritated when they
don’t get enough sleep. They feel their patieneara thin, and they’re more likely to

get mad or snap at friends. Some teens feellibgtjist want to avoid others when they
haven’t had enough sleep, but others some studaptthat hanging out with friends

when they are sleep-deprived is a strategy thaemtiem feel better.
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In interviews, a few students specifically saidt tslaeping too little felt “normal” for

them. For example, Victor, a 14-year-old who pthpasketball, said that after three or
four hours of sleep, the next day, “It's kind ofrml.” He even framed his tiredness in a
positive light, saying after a night of too litdéeep “...like I'm tired, but it's sort of like
one of those...like | just got done exercising or stiimg.” Although he was one of the
few to express his tiredness in this way (mostrstframed it more negatively), the
discussion of too much sleep being lazy in Chaptssmbines with Victor's comments

to support an idea of adequate sleep as “optientie consequence of too little sleep

might be that you are tired, but tired is the “nesvmal.”

Sometimes teens were so tired that their bodiesadded that they go to sleep,
preferably immediately. In this way, teens vistigrambodied their inadequate sleep;
although they resisted for a while, ultimately tHedies shut down. Billie, a 15-year-
old White female soccer player who was one of myikéormants, along with her
boyfriend Ben, relayed the following story of hohedfell asleep unexpectedly one
evening:

Billie: One time, it was really weird, | got a half aruhof sleep, and then | went to a
soccer game, and | went to Ben’s house, | wassatduise at 7 o’clock at night, sitting on
the counter, and | fell asleep on the counter. thay made fun of me, and took pictures,
and tried to feed me....

KMO: While you were sleeping?

Billie: Yes! | was on the counter leaning toward thegeid woke up from his dad
laughing.
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Coping behaviors to deal with sleep loss

To begin to answer the second question about wekattdo to cope with inadequate
sleep, | asked teens directly about this topiajuastion on my fall data questionnaire
(when teens had entered their sophomore year bfdulgool) asked adolescents if they
thought it was possible to catch up on lost slaeg,if so, how they could do ifable
19, belowshows their responses, in order of popularityer&€hwere no differences in
responses based on ethnicity, although some diitesewere evident by gender (see
column in Table 19), although the small numberglpded a “significant difference”
finding in Chi-square comparisons. Household caositfum, looking at whether a teen
lived with both parents, one parent (with or withaiwstepparent) or in another type of
situation, only affected one response to “How cam gatch up on sleep” — napping in
class. Although only 4 individuals mentioned tigy to “catch up,” all lived with only
one parent (although 1 of the 4 did also have @pstent in the house). This was

significant by chi-square? (2) = 7.184, p= 0.028.
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Table 19: How teens say they can catch up on losesp

“Can you catch up on slee, Number with this response Gender difference?

you miss? If so, how?” Notes
18 Among those who said
Includes four who say they| they got enough sleep:
get enough sleep, one whg Y, are female
No explained “no, my life is

really crazy” and another whio
said “no, so many things to do
when | wake up — chores”

16 Among those who nap in
Nap Includes 4 who specify that class:% are male
they nap in class
8 ¥, are female

Catch up on weekends, o
Includes one who specifies

breaks « . :
crashing for extreme hours
Go to bed earlier 4 ¥, are female
Sleep in later the next day 2

—+

Sleep longer the next nigh 2

A surprisingly large number of teens responded *Nwgy could not catch up on lost
sleep although only a few specifically cited tHaisy lives as the reason that sleep could
not be made up. More likely, the adolescents vayosteep cannot be made up have
probably had the experience of “sleeping too mwnid finding that it did not make them
feel any better because it did not erase theipdliebt, it just reminded them how much
more sleep they really needed! When | asked ervwigws if it was possible to sleep too
much, approximately 50% of the teens said thatg,vand went on to describe times
when they had slept a lot on weekends, or overkisreand woken up only to find
themselves still tired — perhaps even more tired they would have been had they slept
too little. By looking at the sleep diary datagerted above, it is clear that many teens

do sleep in on the weekend in an effort to maksleep, although they may not be doing
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this consciously. Given the variability of weekesidep, they may not be “catching up”
so much as “not accruing sleep loss at the santeratg.” Below, | will present data
from this study regarding students’ napping behawnd their efforts to go to sleep

longer following a night of poor sleep.

To make these comparisons, | calculated mean diggpions for teens on weekdays and
weekends, along with a standard deviation for edi¢hese values. | then examined days
when teens slept one standard deviatmmmethan average the night before, and when
teens slept one standard deviatliessthan average the night before. The relevant means,
standard deviations, and number of teens displdgingrt” and “long” sleep are listed in

Table 2Q below.

Table 20: Mean and standard deviation for weekday red weeknight sleep, and the number of teens
displaying short and long sleep on each night

Day Mean Standard | Cutoff for short Number | Number
sleep time | deviation | sleep/ Cutoff for long| of “short | of “long
sleep sleep” | sleep”
teens teens
Weeknights
Weeknight 1 433 (7 hrs 42 391 (6 hrs 31 mins) | 8 13
13 mins) 475 (7 hrs 55 mins)
Weeknight 2 433 42 391/ 475 10 14
Weeknight 3 433 42 391 /475 7 11
Sunday night 433 42 391 /475 11 9
Weekend
nights
Friday night 508 (8 hrg 112 396 (6 hrs 36 mins) | 10 8
28 mins) 620 (10 hrs 20 mins)
Saturday night| 508 112 396/ 620 7 6
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Napping
To analyze napping, | looked at overall frequentgapping on weekdays and weekends

and then compared teens within categories (endoges, endorsed napping in class,
gender, ethnicity, household composition) who reggbany nap minutes to those who
reported no nap minutes using Chi-square. Oveét@aiy of adolescents reported napping
on any weekday (12/44). Naps ranged from 10 mgna&00 minutes during the week
Most teens only napped on one weekday, but fowesiis, two Hispanic and two
African-American, two male and two female, repont@gping on more than one
weekday. Teens who endorsed napping in classvay &€ make up lost sleep were
significantly more likely to report weekday nap mii@s ( N=3 who reported nap minutes
vs. N=1 who did notyf (1) = 6.000, p= .014)). This relationship was significant for
teens who responded that napping in general was@\gay to catch up on lost sleep
(N=5 who endorsed napping but reported no nap mmuwompared with N=4 who
endorsed and reported weekday nappjA¢l) = 1.662, p= .197)). Mean weekday nap
minutes did not differ significantly by gender ardsehold composition, using the non-
parametric Kruskal-Wallis test due to high skewrsass kurtosis Z-scores for mean
weekday nap minutes. Mean weekday nap minuteditiet by ethnicity, however)g2

(2) = 9.139, p=.010. Further analysis of diffeesnbetween groups using the Mann-
Whitney U test showed that White teens (N=18, mgaekdays nap minutes=9) and
“Other” ethnicity teens (N=5, mean weekday nap n@ea43) had significantly different
numbers of nap minutes, U(1) = 17.000, Z = -2.¢892007. Hispanic teens (N=20,

mean weekday nap minutes=6) and Other teens afssidpaificantly different numbers
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of nap minutes, U (1) 17.500, Z= -2.569, p=.01thalgh White and Hispanic teens did

not differ significantly from one another, U(1)=10Q0, Z=-.717, p=.474.

On weekends, 14% reported napping at all (6/44}) néps ranging from 49 minutes to
120 minutes in length. Among teens who mentioregghing as a way to cope with lost
sleep, however, individuals who endorsed nappirggimeral were more likely to report
nap minutes on the weekend (N=4 out of 6 for “naggielps with sleep loss” group vs.
N=8 out of 34 for no such endorsemefii(1) = 4.519, p= .034). On weekends, napping
did not differ by ethnicity or household compositidAthough five weekend nappers

were female and only one was male, this was ntatsscally significant difference.

Examining total sleep timglus naps taken on the same day for all adolescenfisuon
weeknights and two weekend nights, teens who nagleet more omneweeknight and
on Saturdaynight, although napper and non-napper total dlieep were only
significantly different, as assessed by the Manntiéy U-test, on the weeknight (U

=(1) 35.000, Z= -2.101, p = .036).

After looking at the whole sample’s napping behavi@ompared teens who were
classified as “short” and “long” sleepers on a givight, based on the criteria of
standard deviation from the mean listedable 2Q Overall, differences between short
and long sleepers with regard to napping behaveewot significant, both measuring

the presence or absence of naps between grougsalsiaquare comparisons, and
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comparing nap durations using the Kruskal-Wallid Bfann-Whitney U tests (due to the
non-normality of nap distributions). Small numbefsiappers no doubt contributed to
these non-significant findings. Among sixteen weght short sleepers, three took naps
(19%) while among 27 weeknight long sleepers, waktnaps (7%). On weekends,
short sleepers wetesslikely to take naps than their long-sleeping cegoarts. On two
weekend days, among 18 short sleepers, none tqsk while among 15 long sleepers,

one reported a nap (7%).

In this population of teens, nappinybe used to cope with inadequate sleep on
weekdays, although a larger sample of napping teensd be important to strengthen
this finding. However, it seems that weekend reapanot used by short-sleeping teens in
this population to augment their sleep. This mayecause this is a true finding;
alternatively, this finding may be the result o# timder-reporting of naps in this teen
population. Naps may simply be forgotten when@wiescent completes his or her sleep
diary. A more interesting possibility, requiringrther research, is that naps are
deliberately minimized by teens (either the actaking of naps or their reporting)
because of a negative cultural view of nappindhenWnited States. Although they are
tired, teens may feel especially unable to naghenwteekend. They may be engaged in
outside-of-school “achievement” activities like s{scor music groups, they may have
family obligations or they may find that weekends the best time to spend with friends,

and napping gets in the way of these achievemeniséd and social activities.
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Catching up on sleep the next night

Eric: I think less than 5 hours is pretty bad

KMO: have you ever gotten that?

Eric: Yeah, usually at a sleepover

KMO: what happens the next day?

Eric: I'm just kinda slumming around, not doing anytpiand I'll go to sleep
earlier that day.

Like Eric, a 14-year-old White male who playedhe tmarching band, some adolescents
were able to cope with inadequate sleep by extgrttigir sleep time the next night.
Table 21,below, details the percentage of teens reportingdr sleep on the night after

“short sleep” (approximately 6.5 hours or lessepBts of sleeping longer after a night

of short sleep did not vary significantly by gendethnicity or household composition.

Table 21: Percentage of teens experiencing longgeep times on nights after a night of “short sle€p

Percentage of teens Percentage of| Percentage of
Had “short Sample “g | teens who had| teens who had
. : who had “short sleep’| ., . ol « »
sleep” on: size the next niaht medium sleep”| “long sleep” the
9 the next night next night
Weeknight 1 8 37.5% 37.5% 25%
Weeknight 2 9 55.6% 33.3% 11.1%
Weeknight 46.6% 35.4% 18%
Mean
Friday Night 160 50% 30% 20%
Saturday Night| 16.7% 50% 33.3%
Weekend 33.4% 40% 26.6%
Mean

On the night after “short sleep,” less than 25%eehs on weeknights and less than 33%

of teens on weekends were able to extend theip steachieve “long sleep” (nearly 8

hours on a weeknight or more than 10 hours on &eveknight). A relatively large

percentage of teens (up to 56% on weeknights ard 5P% on weekend nights)
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maintained their short-sleeping habits on a sulesiquight. This is alarming, and points
to the usefulness of tracking teen sleep for migltiponsecutive nights. Although in this
research | am able only to look at two weeknigivisi¢h in most cases are Monday and
Tuesday night) and two weekend nights, future mebeihat included additional
consecutive nights, especially nights later intleek, when teens will have been
accruing sleep debt for several more days, wouldepg valuable to provide additional

insight on teen resilience and vulnerability widgard to sleep.

Sleep differences by ethnicity, gender and activitievel

Having explored teen sleep both from teen perspestind by looking at their actual
sleep data, an additional question is whether adel# sleep varies by ethnicity or
gender. In interviews, all study participants egsrsimilar experiential embodiment
related to getting too little sleep, and most girailar answers about how they might be
able to cope with sleep loss. The coping behawbrepping and adjusting sleep timing,
discussed above, also do not seem to vary by gemaéhnicity, although sample sizes
are too small to make a definitive statement. spomse to specific questions about
gender differences in sleep, teens in this samgaéufate that girls sleep less than boys,
as seen in Chapter 5. But are there measurab&etiites in this population regarding

how much, or how well, teens of different ethnistiand genders sleep?

I hypothesize that some small ethnic differencesleep duration may appear between

White and Hispanic teens, although comparatively seudies have addressed effects of
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Hispanic ethnicity on sleep. More commonly (thowsgh in only a small percentage of
total sleep studies) researchers note differeneggden Euro-American/White
participants and African-American/Black participgnivhere African-Americans sleep
more poorly (Hughes et al., 2007; Jean-Louis ¢2801; Krueger and Friedman, 2009;
Stepnowsky et al., 2003). In young people, Hehkd colleagues found a small ethnic
difference in sleep duration between Euro-Ameri@ad Hispanic university students in
California, with the former obtaining slightly moséeep than the latter (Hicks et al.,
1999). Even with the same principal investigabanvever, studies may present a
contradictory picture of sleep in Mexican-Americanuth. Two studies by Roberts and
colleagues (2004; 2000) found higher rates of imsaramong Mexican-American
adolescents in Houston, while a third study bysaee group found no ethnic
differences between Hispanic and White teens irit&on Texas, closer to the Mexican
border (Roberts et al., 2006).

Ethnicity

Overall, there were almost no significant differenbetween sleep variables for White
and Hispanic teens (S&able 22below). On both weekdays and weekends, Whitesteen
typically had slightly higher total sleep time araded their sleep as slightly higher-
guality, though these differences were not sigaific To examine sleep onset latency, |
transformed the variable by taking the log of ti@l.Salue +1, to avoid zero values.
Hispanic teens showed a seemingly large, but omirggmally significant as calculated by
one-way analysis of variance (ANOVA), mean differein weeknight sleep onset

latency (time taken to fall asleep, F(1,29)= 3.3¥1.077). On weekends, Hispanic teens
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slept for nearly 1 hour less than White teens daray night, which represented the
biggest “catch-up sleep” night in this populatiddowever, none of the overall weekend
variables showed significant differences betweerit&#mnd Hispanic teens, indicating
that Friday night sleep between White and Hispteeos was very similar. From talking
with Hispanic teens, it is possible that family{pes extending late into the night on
Saturday, sports games, church attendance, otipertweekend work with family
members led to reduced sleep for Hispanic teer@aturday night. This difference
would benefit from further anthropological reseatttbwever, including detailed

research at the household level to discern ethffereinces in sleep patterns.

Table 22: Differences in total sleep time, sleep glity and sleep onset latency between White and
Hispanic adolescents

Sleep Quality
(1 to 5 scale, Mean Slee
Sample Size Mean TST 1=very o P
) . nset Latency
White White restless and White
Hispanic Hispanic 5=very sound Hispanic
White P
Hispanic
Mean 18 440 minutes 3.39 16 minutes
Weeknight 14 425 minutes 3.36 41 minutes*
Wl\élgsgn d 21 520 mi_nutes 3.62 11 mi_nutes
Night 14 483 minutes 3.39 26 minutes

* Marginally significant difference by one-way ANGY p=.077.

Gender
Beyond ethnicity, additional literature suggestst thy data may show small gender

differences, especially between male and femalesviake, with females waking earlier
on school mornings (Lee et al., 1999). For mafesfamales in this sample, however,

there were few differences in mean values for tsiegp time, sleep quality and sleep
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onset latency (Sekable 23below). Males reported longer total sleep time laigth sleep

quality on weekdays, while females reported lorigeal sleep time on weekends but

approximately the same sleep quality as they redarh weekdays. Although literature

has indicated that females rise earlier than n@leseeknights (Lee et al., 1999), in this

sample, the difference was not statistically sigaiiit. Only weeknight sleep quality

showed a significant difference between male anthfe adolescents (F (1,33) 8.094,

p=.008), using the parametric one-way analysisaofamce (ANOVA) procedure because

both male and female sleep quality distributions tine criteria for normality.

Table 23: Differences in total sleep time, sleep glity, sleep onset latency and rise time between hea
and female adolescents

Sleep Quality
Sample Mean TST (1 ?Lo_sesrcale, Mean Sleep | Mean Out of
Size —Very Onset Latency| Bed Time
Male Male restless and Male Male
Female 5=very sound
Female Female Female
Male
Female
Mean 16 439 minutes 3.56 17 minutes 6:29 am
Weeknight 18 427 minutes 3.12* 33 minutes 6:15 am
Wl\élgsgnd 20 495 minutes 3.71 11 minutes 8:20 am
Night 20 520 minutes 3.43 25 minutes 8:02 am

* Significant difference by one-way ANOVA, p=.008

Activity Level

Although I initially sampled on activity level, btind as | explored the activity data that

these student self-reports of activity were notahiaig very well with the activity teens

reported on their daily activity diaries. As debed in Chapter 3, to investigate activity

in a more nuanced way, | re-calculated activityels\based on actual activity engaged in
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by teens on weekdays and weekends. | hypothdsaraimnall differences will be
apparent between more active and less active teghsnore active teens potentially
showing better sleep quality and shorter sleeptdatency, as a study comparing

adolescent athletes and low-activity controls rdgetemonstrated (Brand et al., 2010).

On weeknights, total sleep time, sleep qualitynggiand sleep onset latency differ across
groups (Sedable 24 below), with high-activity teens, at least on weigkts, showing
differences in sleep quality (higher) and sleepebitatency (lower) in the directions
predicted by recent literature (Brand et al., 20Hiwever only total sleep time differs
significantly across groups by one-way ANOVA (F3@)= 3.856, p=.031). Further t-test
analysis reveals that the main source of differeatetween low and medium activity
teens. The differences between medium and hightgdeens, and low and high

activity teens, are not significant at the .05 lev®n weekends, medium-activity teens
show the same pattern as weekdays, sleeping ldssitamg their sleep more poorly than
either high or low activity teens, with SOL fallifggtween their high and low activity

peers, but none of these differences are significan
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Table 24: Difference in total sleep time, sleep glity and sleep onset latency across activity levels

Sleep Quality
(1 to 5 scale,
Sample Size Mean TST 1=very OMean Sleep
. . nset Latency
High High restless and Hiah
Medium Medium 5=very sound 9
. Medium
Low Low High Low
Medium
Low
Mean 8 432 m?nutes 3.59 20 mi_nutes
Weeknight 15 412m_|nutes 3.20 24 minutes
13 453 minutes* 3.31 30 minutes
Mean 13 516 minutes 3.65 13 minutes
Weekend 15 471 minutes 3.40 15 minutes
Night 13 555 minutes 3.68 22 minutes
*Significantly different across groups by one-waM@VA, p=.031.
Conclusion

Looking across the week, these adolescents sleagpadist on Saturday nights (mean 8

hours 41 minutes), then Friday nights (mean 8 habGmninutes). Their weeknight means

all fall below 7 hours 24 minutes, with Sunday riggbhowing up as the time of least

sleep for these teens (mean 6 hours and 58 minutd$)e biggest problem for the sleep

of these adolescents, beyond their habitually igadee sleep, is thmeanSaturday

night/Sunday night disparity of 1 hour and 43 masut These teens are starting off their

week with their bodies thrown out of whack, theigglent of crossing almost two time

zones every Sunday before starting the school week.

Teens perceive many negative effects of sleep iloglsiding physical, mental and

emotional consequences. Even if they manage it séeep during class, their mental
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processing and reactions to classroom activitiesxat what they might be with adequate
sleep. In response to inadequate sleep, somedeetsa point of such tiredness that
their body demands an immediate shutdown, asriitest by Billie above. Although

their sleep may be limited by biological changdsrsenotion by puberty, and external
factors such as school start times, the realitgHfese teens is that those factors seem
immutable. Adolescents know they are tired, arttirgemore sleep would fix that
problem. They often see too many reasons to stakeg however, and their biological
phase-delay preference reinforces this desireatogt. In addition, these teens attend a
large public high school where sleep deprivationighly normalized for students and for
a sub-set of teachers, and this affects their p&oreof how much sleep is enough for

them, convincing them that it's part of being antager to feel — and say — “I'm so tired.”

Although this study only shows small sleep differehacross the three domains of
ethnicity, gender and activity level, the differeadhat do exist are likely to be the results
of a complex interplay among biological, culturatleenvironmental differences.
Biological differences may be seen especially @egldifferences shown across physical
activity levels, while cultural differences may $een in all three domains, as messages
about sleep and sleep behavior modeled for teenfdtared through lenses of ethnicity,
gender and activity level. Environmental differeaglay a role too, as ethnicity may
serve as a proxy for socio-economic status, leaimtifferent household and

neighborhood factors (Hale and Do, 2007; Hill et 2009) that affect sleep.
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While coping behaviors such as napping and altesiegp timing to catch up on sleep

the next night seem only mildly effective, at bést,these teens, this may be the result of
under-reporting (especially of naps) and /or reiassociated with multiple demands
placed on teens on both weekdays and weekendddhmit allow them to follow up a
night of short sleep with a catch-up night. In tiext chapter | will continue to answer

the question of how teens may change their beh&vioope with sleep loss by

examining food intake, especially total caloricake, fat intake, and caffeine intake, and

durations of participation in physical activityri@lation to sleep.



CHAPTER 7: COPING WITH INADEQUATE SLEEP: FOOD

INTAKE AND ACTIVITY LEVELS

Methods and analysis review
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As discussed in Chapter 3, to collect informatiorsteep and food intake, study

participants completed up tbree 3-day prospective diaries over the course of tha-da

collection period. Participants who stayed inghely for its entire duration (November

2006 to November 2007) generally kept 6 days aiesathree days in the winter/early

spring of 2007 following their enroliment into teudy, and three days in the fall of

2007. A subset of participants who were availabier the summer kept three summer

diary days as well, bringing their total diary-dagsine per participant. S@able 25

below, for more detail on how many participantsvied each number of food-diary

days.

Table 25: Breakdown of food-diary days

Number of Number of Percentage| Weekday| Weekend| Summer| Total
Food- Days Participants of Food- Food- Food- | Food-
Collected Participants| Days Days Days Days
Three 6 12% 18 18
Six 24 48% 96 48 144
Nine 20 40% 80 40 60 180
TOTAL 50 100% 194 88 60 342
After
exclusion of 178 79 60 317
problem
food-days *

* Criteria for food-day exclusion detailed below.
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Sugar and caffeine intake were the focus on th&é&Candy and Cellphone” (CCC)
diary introduced in Chapter 3. As mentioned thal#ough teens sometimes did not
record caffeinated beverages (or indeed, any bgesjas part of the food diary, they
often recorded them on the CCC diary. Using a ¢oation of the food and CCC

diaries, | entered foods and beverages containiggrsand caffeine into ESHA Food
Processor SQL, version 10.0. This enabled a cloul for each adolescent of the grams

of sugar and the milligrams of caffeine they consdraach day they completed a diary.

By engaging in follow-up interviews with teens (@étd in Ch 3) when they handed me
the packet containing their sleep, food and agtidiaries, | was able to capture better
detail about foods eaten, portion sizes, and datswere atypical (i.e., making notes
about participant illness or other unusual circianeses that could later be attached to the
food-day in the database and used to exclude #yafrdm data analysis). Before any
food-days were excluded, | had 342 analyzable fiegs. Criteria for exclusion of a

food-day included:

[

. Participant was sick that day and reported nohgatinormal diet.

N

. Participant substituted another day for the requeeiiod-day (for example, a
Saturday when the participant reported eating addbhnch).
3. Participant did not report consecutive nights aagsdor sleep and food diaries
(so Sleep Night 0 may or may not have occurredgtist to Food Day 1).
4. Participant specifically stated that some outsidieiénce prohibited him/her from

eating a normal diet on that day, including beingyafrom home and not having
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money to buy food, or being involved in an all-dasent where only limited

amounts of food were available.

Hypotheses about interactions among sleep timingydd intake and
activity

In this chapter | will address the questiow/at effect does longer or shorter sleep (as
compared to average sleep length) have on total cales, fat, and caffeine consumed,
and duration of physical activity on the next day m this population of adolescents?”
Recent literature suggests a link between shaepshad increased food intake, especially
energy-dense foods such as fast food and sweetst€Wand et al., 2009) and those
containing more fat (Shi et al., 2008) in childeerd adults. Next-day physical activity in
adolescents also seems to be affected by disrgfgegd the night before (Gupta et al.,
2002). Literature also suggests a robust linkvbeh body mass index (BMI) and short
sleep (Chaput and Tremblay, 2007; Knutson and Lraiadle, 2007). However, as this
BMI-sleep connection falls outside of my dissedatanalysis, details on the BMI-sleep
relationship in this sample may be foundAjppendix B. My specific hypotheses about

sleep, food intake, and activity based on litemteviewed in Chapter 2, are:

» If teens get less sleep (measured by TST), theymeridase their total caloric
intake, their caffeine intake, and their fat intake following day.
» If teen sleep is more disrupted (measured by wéke sleep onset (WASOQ)), they

will decrease their physical activity the followidgy.
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Teen comments on the sleep-food relationship

As | examined the relationship between sleep aad fotake, | sought to explore
adolescent conceptualizations of the differencgimilarity between “sleep energy” and
“food energy.” It might have been my wording,simply that teens were unfamiliar
with thinking about how sleep and food might diéfetially affect them, but most had
difficulty answering the question. The most commesponse was that sleep gave them
more long-term energy, while whatever they got ffood intake was more short- term.
Patrick, a 14-year-old While male skateboarder sathihup, “Because well, | think
they're different because whenever I'm skateboaydafter | just wake up, | have a lot of
energy but, like, when | just eat food, | get epdimit] it doesn’t give me as much

energy as it would if | slept a lot.”

Some teens also pointed out that, in their expegiefiegular” food didn’t do a lot for
them in terms of alertness, and in fact sometimadenthem more tired, as Lucas, a 15-
year-old Native American male skateboarder, pants “Well, food can sometimes
gives you an energy boost, but other times it cakenyou real tired too, say you're real
tired and you get done eatin’ a good meal and wiuwegl tired.” Many teens only
noticed a difference in their energy levels aftensuming foods high in sugar and/or
caffeine, as explained by Mark, a 15-year-old Hspanale who did not participate in

activities:
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Mark : Like, when you fall asleep and you wake up the ngorning,
everything’s fine, you’re not tired in the mornirgyt when you need food, it
doesn't really do anything [for how awake you are].

KMO: Not even for a little while?

Mark : Nuh-uh, unless it's something like a Red Bull.

Mike, a 14-year-old White male mountain-biker, eiped why he thought sleep and
food energy might be similar, citing the fact thdten teachers told students to be well-
prepared for the AIMS test (a statewide standaddezeam), they were told, “...to sleep

and eat a good breakfast, and | think that my dtastions more with more energy...”

Although the concept of both sleep and “reguladdgroviding energy might have been
new to the teens in my study, they were very famiith sugar and caffeine providing
an energy boost, and often an accompanying craskelasMona, a 15-year-old

Hispanic female involved in orchestra, mariachi andriety of other activities,
describes this when she talks about sugar, coffdeeaergy drinks.

Mona: Sometimes sugar will really make me crash aftehie, and that’'s where
coffee comes in.

KMO: ...black coffee, or coffee with stuff in it?

Mona: Coffee with stuff in it. If I'm really tired, | kow this is horrible, once |
downed a whole thing of coffee, it was straighadhl coffee, it tasted horrible,
but | was pretty much up for the whole day. | ldadfee.

KMO: Do you do the energy drink thing?

Mona: | did once, never again though... | stayed up forost two days with one
of them...It was like, two Monsters and a shot ofresgo. For the first hour |
could feel my heart beating like boom-boom-boomshand | was like totally
awake, | got so many things done, it was like soalnymy God, oh my God, oh
my God.
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Two sleep metaphors

Teens used two major metaphors to talk about heapshffected their bodies and brains:
the car and the computer. With the car, sleepseas as “charging the battery” to make
the car go, while food provided the gas. Both wexeded regularly, to get the car
started in the morning and to keep it going thraughhe day. Javier, a 15-year-old
Hispanic male who played pick-up soccer and baskegames with friends, explains,
“...sleep gets you like ... gets your body working, msleverything work... properly

and then food just helps it... It's kind of like arcasleep is like charging the battery and,

like, food’s like gas.”

The other metaphor teens used was the computeyy @drceived that both the brain and
the body needed to “shut down” in order to worklwle next day. Cesar, a 14-year-old
Hispanic male who was not involved in activitiesplains:
KMO: What do you think sleep does for your body?
Cesar | think it’s like the computer needs to shut dowin order to work
properly the next day, or be more efficient, | thitis the same way with the
body. It basically shuts itself down so it can reband work properly the next
day.
These metaphors may be particularly useful in tgko teens about improving their
sleep. If they are easily able to grasp sleepastibning like a car battery that needs to
be charged (although the metaphor breaks down sbatdvere, because the car’s battery

is charged by running the car, not resting itth@ir body as a computer that needs re-

booting, they may be able to better understanaéoessity of adequate of sleep.
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Adolescent food intake

In any study that collects information on food keathere is always the potential for
error, especially with regard to the under-repgrtoh food consumed. Although | am
sure that in some cases, food intake has beenuradety reported in my sample, |
sought to minimize this reporting bias throughdultup interviews, detailed in Chapter
3 and reviewed at the start of this chapter. d atsessed to my participants that | did not
care what they ate, or how much they ate, becawss just exploring how sleep and
food intake might go together. In order to contiekize the values seen beloligble 26

presents United States dietary guidelines for 14€#-old adolescents.

Table 26: United States dietary guidelines

USDA 2005
(U.S. Department of Males Females
Agriculture, 2005)

Guidelines on total caloric

intake, ages 14-16 2000 — 3200 calories 1800-2400 calorie

Uy

Dietary composition:

: 25 - 35% 25 -35%
percent of calories from fat

Although much of this chapter focusas the statistical relationships between food
intake, activity levels and sleep, participant abaton before school, during class, and
at lunch gave me a broader understanding of the ¢iiioods and beverages teens were
consuming. From October 2006 until at least M&@07, the Future Business Leaders
of America chapter at the high school operatedfé lsafore school in the science
building. Students could buy bagels with creameskehot chocolate, coffee, or
Starbucks Frappucinos for relatively reasonableggr{for example $1 for a coffee or hot

chocolate) here before school. Before schoolrath, and after school, vending
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machines provided Vitamin Water, chocolate milk ¢t Nesquik), baked chips and
baked cheetos. | am not sure if these machines areall day, or only turned on at the
above-mentioned times. At lunch, teens could pwemaeals including (most typically)
hamburgers, cheeseburgers, pizza, French friesegthr or chocolate milk. “Hot
lunch” was also available, as were salads, butelyabserved students eating these
items. The other option was the student storechvbold bagels with cream cheese,
various types of healthy and “unhealthy” chips {Beks and Sunchips but also Cheetos,
Doritos, Funyuns and Fritos), iced tea, and slushigks called “Brain Freeze” which
say 100% juice on the cup (and which were goodbetpriced for such a small cup,
according to my key informant Billie, a 15-year-aMhite soccer player). | often saw
teens walking around at lunch with a 20-ounce éattliced tea and a 99-cent bag of
Sunchips. Although mainly “healthy” food was dsahle in campus, “unhealthy” food
could be brought in by students, and frequently. wsring first period | documented
teens drinking coffee and coffee drinks, and egtlgaluring the unofficial third-period
snack time, teens often ate chips or candy, frefyusharing them among 2, 3 or even 4
people. Teens also sold “unhealthy food” to othiensexample, from my field notes:

End of 4th period [right before lunch] Boy: “anybodant to buy some last
minute Hot Cheetos?”

| think Marcus is selling candy - 2 girls from tbther end of his row are waving

dollars at him. A few minutes later he walks owuir(ng the transition to the
video) and sells some Skittles, Starburst, M&Ms3$brapiece.

As background for the analysis of sleep and fodakia that will be presented later in this

chapter,Tables 27 and 2&elow show weekday and weekend averages for calori
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intake, fat intake and caffeine intake. Thesealdes were selected for analysis to reflect
ways that teens may cope with inadequate slee@tbauggested by the existing
literature, including increasing overall food ingakncreasing “junk food” intake

(represented by increased fat intake in this sangplancreasing caffeine intake.



Table 27: Mean and median calorie, fat and caffeinmntake among adolescents on weekdays

Calories
(kilocalories)

Fat (grams)

Caffeine (milligrams

Mean/ | Standard| Mean/ | Standard| Mean Standard
Median | Deviation | Median | Deviation | Median | Deviation
Weekday, 0o 3d 66 mg/
Overall 734 kcal 639 309 9 105 mg
_ 1908 38 mg
(N=40)
kcal
2075
White kcal/ 68 g/ 64 mg/
(N=17) 1885 519 kcal 62 259 54 mg 59 mg
kcal
2117
Hispanic | kcal/ 79 o/ 44 mg/
(N=18) 1951 882 kcal 65g 33¢g 28 mg 51 mg
kcal
2501
Male kcall 89 g/ 76 mg/
(N=20) 2478 745 kcal 83 g 32¢g 43mg 134 mg
kcal
1669
Female | kcal*/ 57 g*/ 56 mg/
(N=20) 1711 432 kcal 55 g 159 34 mg 64 mg
kcal
. 2052
High
2 kcal/ 74 g/ 29 mg/
Act&nty 1987 664 kcal 65 g 2849 30 mg 24 mg
(N=9)
kcal
. 2131
Medium
- kcal/ 75 g/ 96 mg/
Act_|V|ty 1888 875 kcal 64 339 56 mg 158 mg
(N=14)
kcal
1759
Low
. kcal/ 61 g/ 64 mg/
Act_|V|ty 1734 507 kcal 58 g 24 g 22 mg 80 mg
(N=12) kcal

N—r
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* Significant difference between female and mallegaand fat intake by one-way
ANOVA. For calories, p=.000. For fat, p=.000.
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Table 28: Calorie, fat and caffeine intake among amlescents on weekends

Calories : -
(kilocalories) Fat (grams) Caffeine (milligrams
Mean/ | Standard| Mean/ | Standard| Mean/ Standard
Median | Deviation | Median | Deviation | Median | Deviation
1851
Weekend,
Overall keal/ 724 kcal 66 of 3749 61 mg/ 81 mg
_ 1733 60g 26 mg
(N=36)
kcal
1950
White kcal/ 66 g/ 91 mg/
(N=18) 1779 732 kcal 64 g 269 48 mg 100 mg
kcal
1835
Hispanic| kcal/ 719/ 37 mg/
(N=14) 1778 776 kcal 62 g 519 21 mg 42 mg
kcal
2092
Male kcal/ 76 g/ 72 mg/
(N=18) 1871 767 kcal 66 g 459 29 mg 98 mg
kcal
1611
Female | kcal*/ 56 g/ 49 mg/
(N=18) 1604 606 kcal 46 259 24 mg 59 mg
kcal
. 1788
High
5. kcal/ 72 g/ 25 mg*/
Act_|V|ty 1646 873 kcal 59 g 559 0.5 mg 37 mg
(N=11) K
cal
: 2120
Medium
h kcal/ 69 g/ 102 mg*/
Act_|V|ty 2998 778 kcal 744 32¢g 114 mg 107 mg
(N=13)
kcal
Low 1619
g kcal/ 56 g/ 49 mg/
Act_|V|ty 1761 405 kcal 619 199 28 mg 59 mg
(N=12) kcal

* Significant difference between female and malemaintake by one-way ANOVA,
p=.044, and Significant difference between high. anedium activity caffeine intake by
t-test, p=.026.
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Looking at overall food intake and comparing thstflines ofTables 27and28, there
were at least small differences in calorie, fat eaffieine intake between weekdays and
weekends. In order to enable parametric statidesés between weekday and weekend
values, four of six variables (weekday and weelkaretage calories and weekday and
weekend average fat grams) were log-transformeedioce skewness and kurtosis
within the individual distributions. For caffeinetake on weekdays and weekends, to
avoid the impossibility of log-transforming zerowes, average caffeine milligrams plus
5 was log-transformed. After transformation, diéieces in calorie, fat and caffeine
intake between weekdays and weekend days were foatrtd be significant using paired
samples T-tests on the log-transformed variab(82)#1.192, p=.242 for calories,

t(32)=1.545, p=.132 for fat and t(32)=1.371, p=.1&0caffeine).

Although not significant, the drop in calories datfrom weekday to weekend may
reflect teens’ more idiosyncratic lives on the wask From my observations, | noticed
that during the school day, certain times are nthdeetimes for eating. Especially before
school, at the beginning third period, during lunahd immediately after school, teens
often had the option to eat. They also almost gdwaported eating dinner either with
family or alone on school days, and most ate beestKbut of 185 weekday food-days,
teens reported not eating breakfast on 21% of th@m)veekends, however, many teens
slept more, and some shifted their schedules yougtdater and wake up later. This
differing schedule, depending upon how it fit wilie schedules of other family

members, may not afford as many opportunities &ing as the school-day schedule.
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Looking at skipped meals, the percentage of adetdgscskipping breakfast on weekends
is similar to the weekday percentage (22%). Thegrgage of teens skipping lunch on
weekends rises, however, from 14% to 18%, whileg#ireentage skipping dinner more
than doubles from 6% to 13%. This increased tecyglemskip meals may also

contribute to lower caloric intake on the weekends.

To examine whether there were any broad differemctsal caloric intake, fat, or
caffeine intake within my sample, | stratified tedeod variables by ethnicity, gender,
and activity level. After the variable transformoats described above, each variable was
compared across gender, ethnicity and activityl lesegories, using one-way analysis
of variance (ANOVA) to compare means.

Ethnicity

Although | collected food data from several teem®were African American, Native
American, and Native American/White, the ethnigtytions ofTable 27 and 28above
are limited to only White and Hispanic teens, fédrom my sample was largest. As seen
in the tables above, no significant differencesengetected between White and Hispanic

teens in the variables examined.

Gender
On weekdays, girls eat significantly less than baysneasured by one-way ANOVA.

This can been seen in mean calories, F (1,38) 7B369p=.000, and also mean fat grams

F (1,38)=18.451, p=.000. On weekends, girls alscanificantly fewer calories
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(F(1,34)= 4.368, p=.044) than boys. These diffees in food quantity make sense, as
boys in this sample are, on average, significaallgr and heavier than the girls as
compared using one-way ANOVA (F(1,48)=47.034, p8.6f height, F(1,48)=11.622,
p=.001 for weight). They also differ (although sainificantly) in BMI, with males
averaging 24.52 while females average 22.96.stt alay be that girls are dieting or
“watching” what they eat more than boys (Nicht€0@), although | did not ask teens in
my study specifically about dieting or “watchinggtmvior on the days they kept food

data.

Referring toTables 27 and 28girls consume less caffeine than boys, but #fiects an
overall gender difference in intake that is notque to caffeine. Looking at the highest
and lowest consumers of caffeine, whose specifakais discussed below, gender does
not make a difference with regard to caffeine ietahe ten highest and lowest caffeine

consumers are both evenly split between maleseamndlés.

Activity level
In Tables 27 and 281 examine differences among high, medium and dmiwity teens.

These categories were calculated from activityydikata, as described in Chapters 3 and
6, in order to provide a more nuanced analysisaofition in activity than it was possible
to achieve using the self-report activity meashet t used as part of my sampling

strategy, detailed in Chapter 3.



205

On weekdays, food intake matches activity levethvaigh activity teens consuming
more calories and fat than medium or low activégrts, although these differences are
not significant. On weekends, medium-activity teemassume the most calories on
average, although the fat gradient from high to femains. Caffeine does not follow
this high-to-low pattern, however. On weekdays aeékends, teens with a medium
activity level consume the most caffeine, followmdlow activity teens. High activity
teens consume the least caffeine, on weekdays eaeklends. On weekends, differences
between high, medium and low-activity teen caffednasumption are significant by one-
way ANOVA, F(1,22)=4.241, p=.051. High activityetes consumed less caffeine than
both medium activity teens low activity teens. éBttcomparisons revealed that high
activity teens’ caffeine intake differed signifi¢gnfrom medium activity teens’ intake, t
(15) = 2.458, p=.026. Low-activity teens’ caffeinéake did not differ significantly from
medium activity teens’ intake, t (23) = -1.536,188. The high activity teens also did
not differ significantly from the low-activity teerin caffeine intake, t (21) = 1.170,
p=.255. This low caffeine intake by high-activisens may reflect better sleep for these

physically active teens, or may be related to ‘istgyn shape” for sports activities.

Focus on caffeine

Beyond overall food intake, caffeine intake is jgatarly interesting in teenagers
because, as they themselves point out, consumffejreis sometimes an effective way

to combat too little sleep. One way to examine gieep-caffeine relationship might be
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to compare caffeine intake on weekdays and weekengecting that these may be
lower on the weekends, when teens are (presumglelping more. Referring itable
27 and 28above, caffeine intak#oesdecline slightly (but not significantly) on the
weekends as compared to weekdays, but this igerpaeen in fat intake as well, as
overall caloric intake drops from weekday to weekeAlthough this data does not
support much of a weekend drop in caffeine intakemining the number of teens
abstaining from caffeine provides some evidencettieae is a real drop in caffeine use
on the weekend. On weekdays, only 3 out of 40sté@5%) reported an average of 0
mg of caffeine. On weekends, the number of teepsrting 0 mg of caffeine rises to 9

out of 36 (25%)).

In order to investigate the food and drink soui@iesaffeine consumed by this
population, | ranked the weekly average intake iigrams of caffeine and selected the
ten teens with the lowest averages and the tes tgih the highest averages. | then
explored individual food records for three weekdegmpleted by all participants in
order to determine ounces of various beveragesuocoes (regular soda, diet soda,
coffee, tea, energy drinks, water, milk, etc.). Meances of various types of caffeinated

beverages are recordedTiable 29 below.
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Table 29: Ounces of caffeinated beverages, compagtow and high caffeine consumers on 3

weekdays
Mean
Average
milligrams| Mean Mean | ounces Mean Mean
of caffeine| ounces of| 24N¢S of) of Mean ounces | 2UNees
consumed| caffeinated 1o coffee | ounces of hot of
over 3 soda caffeinated and | of tea chocolate ENEroey
weekdavs soda coffee drinks
Y drinks
Low-
Caffeine | 53amg | 0.00 800 | 000 955 060 0.0
(n=10)
High
cgﬁgsmgﬁ 1r7n%§4 62.30 18.40 14.80 9.60 2.40 21.60
(n=10)

* Significantly different by one-way ANOVA, p=.000

Comparing beverages consumed by low-caffeine coesifaverage of O to 11 mg of

caffeine across weekdays) and high-caffeine consi(agerage of 70 to 624 mg of

caffeine across weekdays), it is clear that thesepgs consumed radically different

amounts of caffeine (F(1,18)=40.687, p=.000), drad $oda made a big difference in

caffeine consumption. None of the low-caffeinestaners drank regular or diet soda.

For high-caffeine consumers, however, 9 out of tHhk regular or diet soda, with

guantities ranging from 20 ounces to 133 ouncessadhree weekdays. In addition,

these nine soda drinkers also drank additionatoadted beverages, such as coffee (3 of

9), coffee drinks, like those sold by Starbucksiolwh separated from coffee because of

their inherently high sugand caffeine content (2 of 9), and hot chocolate (2)ofOne

soda-drinker also drank tea (mostly iced tea, wiiahl a caffeinated beverage available

at the school), and one male, who only consumealz2§f soda, consumed a vast
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guantity of energy drinks (216 oz over 3 days!thAlgh a number of teens in my
sample did say they consumed energy drinks on megamly this individual, Lucas,
introduced above, drank them on a regular badi®e ekchange below with David, a 15-
year-old White male who ran track and cross-coymrynore typical of the views of
most teens in my sample towards energy drinks.
David: Well, maybe if I'm tired I'll buy an energy dn..
KMO: Do you like any particular energy drink?
David: Not really. They’re all pretty bad.
KMO: So, you're just going for the caffeine effeet
David: Yeah.
The quote from Lucas, who disliked soda and askecbther to buy energy drinks,
indicates that he felt obliged by his mother tmkihem once they were in the house.
Cause my mom goes out and she buys these casas,fgou know like the Full
Throttle and all that. And | have to drink one gveay or she “oh, you make me
go out and buy these for you and you don’t evenkdem” It's kinds hard to
drink cause it comes in what, a pack of six? Likensters and all [in a 20-ounce
can]. Yeah and it costs her $35 just to buy fiiie Icase of Voodoo and when
she can go to Food City and buy BooKoo and it's BKittle cheaper but it tastes

good, real good. And yeah, it's pretty much whas,ithat's what | drink. (Lucas,
15)

Activity overview

When calculating activity levels and durationsséd the same criteria for exclusion of
an activity-day as I did for exclusion of a food/dd he rationale behind this choice was
that if a teen was sick, or experiencing otheruwitstances that made their food intake

abnormal, it is likely that their activity would ladfected as well.
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Table 30: Weekday duration of physical activity foradolescents

Mean Duration ot Standard
Activity Deviation
Weekday 1 hour 32 mins 1 hour
(N=40)
Male (N=20) 1 hour 44 mins 1 hour 5 mins
Female (N=20)| 1 hour 21 mins 55 mins
White (N=17) 1 hour 30 mins 48 mins
Hispanic 1 hour 38 mins 1 hour 12 mins
(N=18)
High Activity 2 hours 4 min§ | 1 hour 8 mins
Medium 1 hour 45 ming | 1 hour
Activity
Low Activity | 44 mins®” 24 mins

@Significant difference between high and low actiy t-test, p=.008
b Significant difference between medium and lowafstiby t-test, p= .003

Table 31: Weekend duration of physical activity foradolescents

Mean Duration of Standard

Activity Deviation
Weekend 2 hours 1 hour 32 mins
(N=35)
Male (N=18) 2 hours 20 mins| 1 hour 36 mins
Female (N=18)| 1 hour 39 mins 1 hour 27 mins

White (N=18) | 1 hour 56 mins 1 hour 8 mins
Hispanic 1 hour 55 mins 1 hour 54 mins
(N=14)

High Activity 2 hours 56 mins*| 1 hour 13 mins
Medium 1 hour 58 mins 1 hour 20 mins
Activity

Low Activity 1 hour 10 mins* | 1 hour 37 mins

* Significant difference between high and low aityi\by t-test, p=.008
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ExaminingTables 30 and 31the amount of time teens spent doing physicalities
increased significantly as measured by pairedtte@®parison from weekday (1 hour 32
minutes) to weekend (2 hours) (t(34)=-2.050, p=)04khis difference was most likely
due to a combination of free time on the weekenthduwhich adolescents engaged in
physical activity, and parents’ assignment of weekehores that had a physical activity
component. When looking at weekday activity leroklown by gender and ethnicity,
all groups show similar durations of activity. Hewer, as expected, a one-way ANOVA
of duration of activity by activity level on weekgka(computed from mean daily METS)
was significant, F (2,32)=6.782, p=.004. On wesgkdduration of activity was greatest
for high-activity adolescents and declined for naediand low activity adolescents. T-
test comparisons revealed that high activity tedasgation of activity differed
significantly from low activity teens’ duration,(10) = -3.340, p=.008. Medium-activity
teens’ duration also differed significantly fronwl@ctivity teens’ duration, t (18) = -
3.459, p=.003. The high activity teens did nofetisignificantly from the medium-

activity teens in duration, t (21) = -.698, p=.493.

On weekends, average duration of activity doegliffar significantly across gender or
ethnicity, although males and females do show amd®-minute difference in mean
duration of activity on weekends. As on weekdalys,dne-way ANOVA of duration of
activity by activity level on weekends was sigrdint, F (2,33) = 4.574, p=.018. On
weekends, teen activity followed the same high-mmediow gradient seen on weekdays.

T-test comparisons showed that high activity tegee active significantly longer than
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low activity teens, t(21) = -2.951, p=.008. MedHativity teens duration of activity did
not differ significantly from that of low-activitieens, t (23) = -1.376, p=.182.
Comparing high activity and medium activity teefsaevealed no significant

difference in duration of activity, t (22) = -1.817=.083.

Relationships among sleep, food and activity

Sleep and total calories, fat and caffeine
Although sleep and food clearly have a bi-directiaelationship — that is, how one

sleeps has some effect on food intake the nextatad/how (and what, and when) one
eats has an effect on sleep the next night — ttay/sis will focus only on food and drink
intake following a night of sleep. The dependentaldes for this section of analysis are
total caloric intake, fat intake, and caffeine kdaThe main independent variable is total
sleep time (TST). In addition to calculating redaships between TST and the food
variables for the sample as a whole, | also presgationships between these variables
after dividing the sample into short, average amg)lsleepers on the nights in question in
order to address changing one’s food and drinkenges a potential coping behavior,
given teen participant’s perception of sleep aratifas different but complementary

ways of obtaining energy.

To analyze the sleep-total caloric intake relatiopsl calculated one-tailed Pearson
correlations between TST each night and calorekimtfat intake and caffeine intake for

the following day, shown below ifiable 32 following the hypothesis that lower sleep
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time would increase calorie, fat, and caffeine comgtion in teens. These correlations
were controlled for BMI and gender, as females éein have a significantly lower
caloric intake, as seen aboveTiables 27 and 28All individuals excluded above on the
basis of known problems with their sleep or fochke were also excluded from this

analysis.

Table 32: Pearson correlations (one-tailed) betwedntal sleep time and next-day total calorie, fat,
and caffeine intake, controlling for gender and BMI

Correlation Weekday
between | Weekday| Weekday| Weekday 4 Saturday| Sunday
Total Sleep 1 2 3 _ _
Timeand | (N=34) | (N=34) | (N=33) ('\(/'I\?Qgg)y) (N=31) | (N=34)
next-day:
Total
Caloric .038 -134 -.071 -.147 -.383* -.378*
Intake
Fatintake | 99 007 268 027 | -208%|  -5a7*
(grams)
Caffeine
intake -.129 -.093 -.058 -.040 -.331* 017
(milligrams)

* Significant Pearson correlation, controlling fpender and BMI, p<.05

For these comparisons, weekend values were significcorrelated with night-before
total sleep time. On Saturday, calorie§2Q) =-.383, p=.017), fat (29) =-.298, p=.051)
and caffeiner((29) =-.331, p=.035) all showed significant negatborrelations with
night-before total sleep. On Sunday, caffeine wasassociated with sleep, but calorie (
(32) =-.378, p=.014) and fat intake(82) =-.547, p=.000) continued to show significant

negative correlations with night-before total sleep
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Following this analysis, given significant findingaly for weekend nights, | examined
the total sleep time — food and drink relationdiypdividing eactweekendight's sleep

into quartiles, detailed imable 33below.

Table 33: Weekend total sleep time quartiles

Quartile On 2 weekend nights, slept, on average
Bottom 25% Less than 7 hours 20 minutes

26 — 50% 7 hours 21 mins to 8 hours 36 mins
51 -75% 8 hours 37 mins to 9 hours 35 mins
76% + 9 hours 36 mins to 12 hours

Those teens who slept the least consumed moraesabond fat, with a steady (though
non-significant, by one-way ANOVA) decline in caks and grams of fat among teens
who slept more (Sdéigures 16 and 17elow). T-test comparisons showed that not
even the largest absolute differences in valugsydsn the lowest 25 % of sleepers and
those who slept the most (76%+) were statisticgitipificant, t(10) = 1.407, p=.189 for

calories, t (16) = 1.051, p=.326 for fat and t(26).074, p=.299 for caffeine.
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Total calories, fat and caffeine among short antylgleepers
Using the same criteria for short and long sleepersduced in Chapter @Gable 20
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(approximately 6.5 hours or less on weekdays andevets for short sleepei@d more

than 8 hours oweekdays or 10+ hours on weekends for long slegdersmpared next-

day total caloric intake, fat intake and caffeineake among short, average and long

sleepers for 4 weekdays and 2 weekend daysT&ale 34).

Table 34: Total calorie, fat and caffeine intake awmss weekdays and weekends, by sleep status

Weekday
Weelkday Weezkday Weegkday 4 Saturday Sunday
(=7, | (=, | nes, | (TR TER ) O
16, 13) | 15,12) | 20,9) 14 9)’ ’ ’
Total Short 2198 1889 2290 1674 2146 2438
Caloric | Average| 2314 2110 1828 1855 1851 1994*
Intake Long 2647 1587 2053 1902 1333 118Jr*
Fat Intake Short 73 53 88 60 79 110
(grams) Average 81 82 68 65 59 71*
Long 109 50 69 62 49 34*
Caffeine Short 100 193 48 16 94 105
intake Average 46 50 130 46 63 60
(milligrams) | Long 67 60 51 25 16 25

* Significant difference between average and ldegers by t-test, p< .05

Analysis of differences in total caloric intaket fiatake and caffeine intake on weekdays

and weekend days across sleep status shows thepstter® of food and drink

differences appearing more strongly on the weekéiad.intake differs significantly by

one-way ANOVA across groups on Sunday, F (2,33)33%, p=.021, while Sunday

caloric intake is marginally significant acrossups, F (2,33) = 3.073, p=.060.
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Comparing sub-groups via t-tests shows that fakmfor the short-sleep group does not
differ significantly from the long-sleep group tE¥.606, p=.091 due to a high degree of
variance in the short-sleep group (Levene’s tasefmality of variances F=5.778,
p=.040). The same problem affects the significasfdbe short-average sleep and fat
intake comparison, t (4) = 1.095, p=.330. The agerand long sleep groups, however,
with similar variance values, have significantlyfelient fat intakes, t(29) = 2.323,
p=.027. Variance issues also plague the Sundayiealomparisons (Levene’s test
F=6.869, p=.028), but the average and long sleeppg; with similar variances, are

significantly different in their caloric intake 29) = 2.169, p=.038.

Sleep and activity duration
To test for relationships between inadequate sieejnext-day activity duration, |

calculated Spearman correlations between dailytiduraf activity and both total sleep
time and wake after sleep onset (WASO). Spearroaelations were used due to the
persistent non-normality of duration of activityddWASO distributions, even after data

transformation.



217

Table 35: Spearman's Rho correlations between duran of activity and night-before total sleep time
and wake after sleep onset

Correlation
between Weekday
duration of Weelkday Weezkday Wee3kday 4 Saturday | Sunday
activity _ = _ (Monday) | (N=33) (N=36)
and night- | (N=36) | (N=36) | (N=35) | %\ 30y
before:
Total Sleep| _;7g 095 -102 -293 | -329()  -.366*
Time
Wake After |54 094 -074 192 262 228
Sleep Onset

(*) Rho(33)=-.329, p=.061, * Rho(36)=-.366, p=.028

The relationship between duration of activity aimghirbefore total sleep time shows a

marginally significant negative correlation on Sday (Rho(33)=-.329, p=.061) and a

significant negative correlation on Sunday (Rho€3866, p=.028). WASO is not

significantly associated with next-day activity dtion on any day.

Comparing mean weekend duration of activity acsbssp quartiles reveals that teens

who sleep less generally engage in physical agtigita longer duration than teens who

sleep more. The differences across these actigltyes are statistically significant by

one-way ANOVA, F(3,29)=2.889, p=.052. Individudkst comparisons show that this

significant finding is driven by the difference veien the 26-50% quartile and the 76%+

quartile, t(16)=3.043, p=.008.
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Figure 18: Mean weekend hours of physical activitypy sleep quartile

Activity duration among short and long sleepers
Comparing short, average and long sleepers retteglisictivity duration does not vary

by sleep status on weekdays, but that a relatiprist@vident on the weekends. Using
the Kruskal-Wallis test because of the non-normalftthe activity duration variable, the
relationships between Friday night sleep and Sa;umttivityx2 (2) =5.166, p=.076 is
marginally significant. Testing subgroup differesavith the Mann-Whitney U test
reveals a significant activity-duration different#(1) = 32.500, Z = -2.071, p=.038)
between individuals with average sleep (N=17, 2rfiamd 55 minutes of activity) and
long sleep (N=8, 1 hour and 12 minutes of activityhe Saturday night sleep and
Sunday activity relationship is also significaneeadl, y* (2) = 6.235, p=.044. Sub-group
comparisons with the Mann-Whitney U test showetyaifscant difference between

short (N=5, 2 hours and 43 minutes of activity) amdrage (N=25, 1 hour and 28
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minutes of activity) sleepers, U(1) = 26.500, Z=092, p=.044. The difference between
short and long (N=6, 47 minutes of activity) slerspgas also significant, U(1) = 2.000,

Z=-2.379, p=.017.

Changing food intake or activity patterns as a wayf coping?

Total calorie, fat and caffeine intake
While teens who slept less on the weekends may ¢@v&umed more calories, interview

data made it clear that this was not a conscioysokaoping with sleeping too little.
Most adolescent participants in my study, like Ka# 14-year-old White female in the
marching band, said that if they slept less, theuld generally eat less, mainly because
they would not have the energy to make and/or aoesivod, “But then if | get like little
sleep, | don'’t really feel like eating, like | justel like sleeping and | then | might be too
tired to, like, get out of bed and too tired touadly go and have the effort to cook
something, so yeah.” Others, like Antonio, a 14ry@d Hispanic male who played
basketball and baseball, noted that there probaasynot any relationship between how
they slept and how they ate:

KMO: ...if you sleep less, do you eat more or do gatiless?

Antonio: Eat less. Well, for me, it just don’'t mattezatise | eat anyway.

(Laughs)
Antonio’s initial response was to say sleeping lessld lead to eating less, but then he

quickly moved on to say he did not think this pattepplied to him. As mentioned

above, teens did see a relationship between inatlegleep and caffeine intake. As for
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the relationship between sleep and junk food int&wewhich fat intake is a proxy here),
many teens had observed no relationship in their @ating patterns. | suspect this is
because a teen’s diet, especially on weekdayatheir circumscribed by the food
available to them. These 14 and 15-year-old adetgs may be able to express
preferences for what types of food parents buyitey are probably not responsible for
acquiring most of the food they consume. As Conadr4-year-old White male who
played in the marching band noted when | askedham he thought his sleep might
affect his food choices the next day, “I don’t kndwhink what my mom buys at the
grocery store affects what | eat.” Harry, anothéiyear-old White male in marching
band, explained how lack of sleep might lead te-lesalthy food choices, “If you're
tired you won't like, want to fix something, so ybke, order in something that might not
be too healthy.” Finally, several teens expresspdradoxical craving for both healthy
foods and items they perceived as unhealthy (lmgugar or caffeine) when they were
tired, like Mona, introduced above:
Yeah ‘cause sometimes when you're tired if youwadry and you actually can
eat, | notice that when I'm tired, if | eat... | watoteat like vegetables and stuff
like that and sometimes | want to have a big, big,candy bar to wake me up.
Like, “chocolate!” Yep, sugar is good for that. (N&y 15)
For futures studies with adolescents in this aggeaa clearer question, such as “Do you
feel hungrier when you've slept less?” would adthe clarity of teen responses. | also

discussed elements of my study with older teemtiseahigh school where | worked, and

found that juniors and seniors were much moredetie about their sleep experiences,
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and might also be likely to have a better undeditanof the relationships between sleep

and food consumption for them.

Coping by altering calories, fat or caffeine conedidid not, for the most part, vary
significantly by gender, ethnicity, or householangosition. Only two weekday sub-
group comparisons, and one weekend comparison,eshsignificant differences. On
weekdays, males and females in the both the sesteaf quartile (sleep in the 26 ~"50
percentile) and the top 25% of sleep time (76%-+)somed significantly different
numbers of calories, as tested by one-way ANOVAhwmales consuming more.
Second-quartile males (N=3) consumed 2263 calariesyerage, to females (N=5) 1326
calories (F(1,6)=7.060, p=.038. Top-quartile mghs3) consumed 2291 calories, on
average, to females (N=4) 1767 calories (F(1,528,.p=.043. On weekends among
the shortest sleepers (bottom 25%), caffeine inakeed significantly by household
composition, with teens who lived with one parést4, mean caffeine =169.6 mg)
consuming significantly more weekend caffeine ttesens who lived with both parents

(N=4, mean caffeine =12.5 mg), F(1,6)=21.680, p3.00

Physical activity patterns
As with the relationships between total sleep t(i6T) and diet variables, it is likely

that most teens are not making conscious choiamst &xercise in response to the
guantity of their sleep. Especially during the Wwdsut also on the weekend, teens who
are freshmen in high school probably have verlglldgeway in their activity patterns, no

matter the quantity or quality of their sleep thght before. Almost all participated in a
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mandatory physical education class at the highachad to receive an adequate grade
there, they could not reduce their activity too mud@eens who played sports also had
certain activity requirements that could not beucst! in the face of simple tiredness.
Although the TST and activity duration results ba weekend make sense in light of
reduced time awake to engage in physical actiitigtjll seems paradoxical that teens
who obtained the least sleep on weekends engadbd most activity. A comment from
Mike, introduced above, however, may begin to erplais paradox, and emphasizes the

interrelated nature of sleep, food and activity:

Mike: I don’t know, | guess like, | really don’t thirdbout my energy. | just eat if
I’'m hungry, and | sleep if I'm tired, and if | tthnl need more energy, | usually go
do something that’s athletic.
KMO: Does that energize you, instead of making fe®l more tired?
Mike: Yeah. But then I'm hungry again.
In addition to this comment, other participant®atsmarked that physically moving
around within the classroom, when permitted, ardidea helped them to combat

sleepiness during the school day.

Coping by altering physical activity did not vary gender, ethnicity or household
composition, with one exception. Among the sharsésepers (bottom 25%) on
weeknights, teens who lived with both parents (Nméan duration of activity 2 hours
and 24 minutes) engaged in a significantly longeation of physical activity than teens

who lived with only one parent (N=3, mean duratdmactivity 35 minutes).
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Conclusion

At the start of this chapter, | hypothesized thééns get less sleep, or poorer quality
sleep, they will increase their total caloric irgakat intake and caffeine intake the
following day. The overall data supported this ¢tfyesis on the weekends, especially
for calories and fat, although the declines in¢hemriables were not statistically
significant across sleep quartiles. Comparinggeemo experienced short, average or
long sleep on the night before, differences actakwrie, fat and caffeine intake were
once again more pronounced on the weekends, ameedggnificant or marginally
significant differences across groups for calorid at intake on Sunday. While these
comparisons were hampered by high variance iniealat and caffeine intake among
short sleepers, significant mean differences cbaldetected between some subgroups.
A possible explanation for why teen food and diimtlake is more strongly associated
with sleep on the weekends is that on weekdaysstieave limited time and money for
obtaining food before and after school, and coupl#d the school’s closed-campus

policy, these environmental and personal factoné ieen’s food and drink choices.

My second hypothesis, that teens with more discdupkeep will decrease their physical
activity, was not supported. Duration of activstyowed no significant correlation with
wake after sleep onset (WASO) on any day. Lowerwaits of total sleep time were
associated with next-day activity duration on theelends, but not in the expected
direction. Although the longer durations spenpliysical activity by shorter sleepers

may simply reflect more hours awake to be actilve relationship still seems
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paradoxical. Comments by several teen participaindsit being active as a way to
combat sleepiness may begin to unravel this paraomight further investigation of
individual perceptions of sleep need in relatiomd¢tvity data. Both the food intake and
activity results offer interesting possibilities foture research. Although | set out to test
directional hypotheses about the effect of sheeslon food intake and activity levels,
ultimately these data highlight the larger pictafénterconnected sleep and coping
behaviors as they play out in daily life when sleepither adequate or inadequate for

these teenagers.
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CHAPTER 8: CONCLUSION

Sleep matters. It matters for people of all aQesadolescents, due to the confluence of
biological, cultural and environmental factors, pagticularly vulnerable to sleeping too
little. They are most often biologically phaseajeld as a function of puberty, wanting
to stay up later and get up later. Schoolwork deteaafter-school activities and social
lives, coupled with personal communication and raitement technology, often
available 24/7, tend to preclude sleep. Givennégats, which are driven by a
combination of biological and social influencegthschool starts much earlier in the
morning than most teens are ready to learn. Stgdsleep in teens is timely not only
because the popular press has seized on thisirsue last few years, making teens,
parents and teachers much more aware of the comgleof interacting factors that
result in adolescents sleeping too little. ItImaimely because this media attention,
coupled with scientific research results in thedal in schools, has shown that sleep is
an essential health behavior. Sleeping an ap@i@paimount ist least as importaras
eating well and engaging in physical activity foaintaining both physical and mental
health. National campaigns address “eating rightt being more active, but sleep is
often ignored. Sleep behavior, sleep need, anthgopth inadequate sleep are seen as
individual, as private, as something that the stshdo not have the time or resources to
tackle. After all, students are awake and learimngchool, not sleeping, right? This
research revealed that teens obtain small amo@imfoamation about sleep from
multiple sources including parents, friends, thelim@nd their own experience, but that

these “sleep soundbites” often conflict. As witly difestyle intervention, the question
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becomes, “who is responsible for making sure tgebhsadequate sleep?” The answer is
still unclear, but the myriad consequences of inadee sleep, especially for teens, mean
that this is a question that should be answeredesaather than later. This conclusion
first revisits the negative consequences of inadegsieep in the short and long term,
described in Chapter 2, briefly summarizes the rfiagings of the study, and then turns
to a concise enumeration of the specific strengtlis research and its limitations,

concluding with questions for future research.

Short and long-term consequences of inadequate stefr adolescents

As detailed in Chapter 2, inadequate sleep has megative consequences that are
directly relevant to the everyday functioning oblescents. In addition, research on the
long-term costs of sleep loss reveals some of iffieudties adolescents may face in the
future. Teens who do not sleep enough are moegylik report higher levels of
depression and anxiety, as well as lower leveletfesteem. Chronic inadequate sleep
has also been linked with substance abuse, ma=stttgthrough Mednick and
colleagues’ (2010) social network analysis of tbattonships among friends and peer
effects on poor sleep and marijuana use. Othet-gtron effects of sleep loss include an
overall decrease in control of drives, impulses amdtions, including those related to
paying attention, concentrating, and taking imp@saction. This, coupled with poorer
performance on tasks requiring cognitive procesamdjor quick response, can lead to

poor grades for teens. Studies have also showinid@equate sleep severely
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compromises simultaneous cognitive, social and emait processing. In other words,
trying to think, work with people, and manage emodél situations — the kind of multi-
tasking engaged in practically every day by teersage&reates a worst-case scenario for
the sleep-deprived brain. Finally, teens who dostexp enough may be more likely to
get sick, due to reduced immune function, and tdze involved in automobile
accidents. In the long term, chronic sleep proklsoch as insomnia have been linked to
later development of depression, and some reséaskhown that problems sleeping,
evidenced by daytime sleepiness in childhood, nealjnixed to substance abuse
problems later in life. Short sleep has also Bedeed to higher body mass index (BMI)
through multiple mechanisms, including sleep’sratien of the appetite hormones leptin
and ghrelin, and also decreased physical activiyhough longitudinal studies on
humans have not been done, it is possible thaemaate sleep during critical periods of
brain development, including adolescence, may teadwiring of the brain in some

way, especially in the prefrontal cortex that colgdrives, impulses, emotions and goal-
directed behaviors. Finally, poor sleep in ad@ese may prepare teens for sleep
problems that continue across emerging adulthoddran adulthood. Having learned to
expect only inadequate sleep as teens, or tradp &le time spent in more “rewarding”

activities, these adolescents may continue to gyeeply.

Summary of findings

Over the course of 13 months between October 26008Navember 2007, | engaged in

participant observation and semi-structured intamgi with 50 teens who were all 14 or
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15 years old, and freshmen in high school at the ef the study. The study took place
at a single high school in Tucson, Arizona thabéed nearly 3000 students, 848 of
them freshmen. To construct a comprehensive gafimy participants’ sleep and how
it affected their waking lives, | coupled intervigwnd participant observation with a
group of diaries and questionnaires designed ttuoagleep, food intake, physical
activity and technology use from the same cohoddaflescents. The resultant volumes
of data helped me to answer the key questions®félsearch. These questions were
informed by biocultural anthropology theory, espdélgia biocultural model that
privileges interactions among biology, culture amgironment, and a model of sleep
behavior, and the coping behaviors that spring firmedequate sleep, as embodied and
negotiated within the social worlds of adolescerelow, | briefly summarize key
findings related to each research question.

/7

+ How do adolescents in this population perceive theown sleep? This includes
an examination of factors that they think affeitisleep, their perceptions of
sleep need and ideas about sleeping too much aridtk®, and their sources of
information about sleep.

A variety of factors contributed to sleep loss amtre teens in this population. Reasons

that were particularly prevalent on weekdays inethdarly school start times,

homework, a variety of after-school activities thatnetimes kept teens busy until 9 pm
or later, and various types of technology use.sT&hnology use, which of course was
not limited to weeknights, included things likeload or texting friends on the cell

phone, sending instant messages or MySpace messagss computer, playing games

on the computer or gaming system, and watching Ovi.weekends, activities including
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music competitions, sports games, work with farbilginesses, church, and volunteer
work limited sleep. In addition, the abovementiitechnology use also interacted with
sleep on the weekends, sometimes more so thargdhernweek because parents did not
restrict it as much as they did on weeknights. ikafactors, such as parents’
expectations and younger siblings’ early wake tinaéfected teen sleep on both
weekdays and weekends. Teens also expresseafiustat their internal “body clocks”
which often woke them at the same time on weekasdahuring the school week, after
which they found themselves unable to return tegsleDuring the summer, teens had
fewer constraints on their time, although some vgéiteinvolved in working for family

businesses and caring for siblings during the sumwigach limited their sleep time.

How much sleep do teens believe they need, andamaétte consequences associated
with sleeping too little and too much?

Teens believe they need slightly more sleep thay &ne getting on the weeknights (a
mean of 7 hours 48 minutes, compared with the nidaours 13 minutes), and they feel
they are actually sleeping fine on the weekendsiijicdig a mean of 8 hours 12 minutes,
versus the 8 hours 28 minutes they got, on averager many teens, sleep amounts
below 5 or 6 hours were definitely “too little.” Wdiout sleep, teens felt tired, sluggish,
weak and drained physically. Males, especiallydéshto emphasize that without enough
sleep, they couldn’t do physical things that theynmally expected of their bodies. Teens
said that mentally, they felt as if they were ogiegaon autopilot, mindlessly moving

through their day. They might fall asleep in cJda# even if they stayed awake, they
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were barely able to participate because their lpeooessing slowed down. Emotionally,

teens felt more cranky, grumpy, sad and easiliated.

Sleeping too much often felt like sleeping toddifor these teens. A few described
feeling invigorated and full or energy, but manidgaey were just as tired and lethargic
when they woke after sleeping too much as they wiéen they slept too little. A
number of teens described sleeping too much ag,”lapth in the context of not being
able to get out of bed and do anything after a leergod of sleep, but also more
pejoratively, commenting that they (and often tlpairents) felt that sleeping too much

was “lazy” behavior that should be avoided.

What sources of information do teens rely on toriedout sleep?

Although previous research pointed to parents he@cand coaches as sources of sleep
information, of those three, only parents and teesplayed a salient role for this sample
of teens. Parents, especially those with a meb@makground, were seen as authorities
on the benefits of sleep, and teachers mostlyssdet® teens that they probably needed
more sleep, rather than including any sleep infdionan their curriculum. Teens also
relied on their own experience quite a bit to le@ore about sleep, specifically what
kind of sleeping patterns and durations workedHem, and which did not. Finally, a
few teens saw media messages, either TV progransspamercials for mattresses and
sleeping pills that spoke to them. Such commereiaie the most obvious connection to
the “sleep industrial complex” for teens, but ottitean remembering them as unique or

funny (the Rozerem commercials with Abe Lincolnyotg chess with a beaver) or
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having a memorable icon (the green glowing butesflLunesta), these commercials did
not provide teens with any concrete knowledge ablagp. | contend, however, that as
these teens grow into young adults who may stitereome problems sleeping (or whose
sleep problems may be exacerbated when they madhe fess-structured setting of

college), the sleep industrial complex may plagrgér role in their lives.

¢ What constitutes "normal sleep” in this population of adolescents?
“Normal” sleep in this adolescent population, apeted, varied across weeknights,
weekend nights and summer nights. On weeknights50 teens who kept sleep diaries
slept an average of 7 hours 13 minutes. On weekemalsy (but not all) of the 44 teens
who kept sleep diaries slept longer, with a mea8 loburs and 28 minutes sleep.
During the summer, 20 teens kept diaries and regamh average of 8 hours and 6
minutes of sleep.
Differences in sleep by ethnicity, gender and @gtievel
Adolescents in this population showed some sm##rdinces in sleep across ethnicity,
gender, and activity level. Between White and Hrsp teens, White teens tended to
sleep slightly longer and more soundly than Hispa@éns on weeknights. Hispanic
teens also took much longer, on average, to fldeagover 41 minutes vs. less than 17
minutes for White teens). On weekends, Saturdalgtrsigep varied, with Hispanic teens
sleeping more than 1 hour less than White teerssthi& was typically the biggest
“catch-up sleep” night for teens in this populatitiis poor sleep might have been even

more detrimental for Hispanic teens than poor steapoccurred on another night.
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Between males and females, males tended to slepaly longer than females during
the week, and also reported slightly higher-quaigep, while females slept somewhat
longer on the weekends. Females reported signtficlower mean sleep quality on
weeknights, although on the weekend male and feshadp quality were more similar.
Sleep variables also did not differ greatly amoigihhmedium and low activity teens.

Only weeknight total sleep time showed a signifiadifference across activity levels.

Overall, factors that contributed to sleep losthia teen population did not seem to differ
across ethnicity, gender, or activity level. Alma#itteens had experiences of sleep loss
related to activities, family factors, and techiylaise. My sample was made up of a mix
of students in the honors science classes andareggience classes; from observation in
those classes, honors students probably had marevnark that affected their sleep than
did students in the regular classes. White teeme mwere likely to be represented in the
Honors classes than Hispanic teens, so an ethifecatice might be seen there upon

further analysis.

How do household dynamics affect adolescent sleep?

This research only began to examine householdteféecteen sleep, and this is
definitely an area where extensive further reseaacthand should be conducted. Within
this study, | documented positive correlations leetvparent and teen bedtimes and

wake times, and also showed an effect of olderyaeger siblings on teens’ bedtimes
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and wake times. Teens with older siblings wertied and got up slightly later than the
overall average bed and wake times, while teenrs yatinger siblings went to bed and
rose earlier than the overall mean. Anecdotallyeptl rules about sleep often caused
teens to go to bed (or at least think about gaaniged) earlier, and parents often had

control over teen wake times, as they functionethaslarm for their sons or daughters.

+« What are specific ways in which adolescents copetwiinadequate sleep? Do
strategies vary with regard to household compositi, gender, or ethnicity?

Adolescents do cope with inadequate sleep by chgrigeir sleep behavior, although it
is not clear how many do this consciously. Wheedglirectly about how they might
make up for lost sleep, teens talked about napgmuigsieeping longer, especially over
weekends and breaks. These responses did nathljfthnicity, but they did differ
somewhat by gender, with females being more likelyay they didn’t need to “catch

up” because they slept enough. Females were aise likely to talk about catching up
on the weekends (which linked to data from thisgamshowing females did sleep longer
on weekends) and going to bed earlier. Males were likely to say they would nap in
class, and endorsement of napping in class wassgedicantly associated with the

presence of just one biological parent in the te@ousehold.

Naps may be used by this population of teens twhasb on sleep, or to augment
generally inadequate sleep, especially on weekdaysmall numbers of nappers
(and/or under-reporting of naps) made this haidvestigate. Teens of “other” ethnicity

(African-American, Native American) tended to reqggnificantly more nap minutes
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than White or Hispanic teens. Napping did notediicross gender or household
composition, though adolescents who endorsed ngppidass were more likely to
report nap minutes. Examining short vs. long skegewvith regard to napping, there was

little difference, but these two sub-groups algmoreed very few naps.

As for catching up on sleep on subsequent nighteems who reported short sleep on
one weekday or weekend night, up to 55% also regathort sleep the next night. Only
25 — 33% (weeknight-weekend night) of adolescemtievable to follow a night of short
sleep with a night of long sleep. This abilityctch up by sleeping longer did not vary

by gender, ethnicity or household composition.

Three additional coping behaviors included altefoay intake (as measured by calories
or grams of fat), altering caffeine intake, ane@iaitg physical activity levels. Changes in
calorie and fat intake were seen on the weekertdhdiwduring the week. For calories,
gender played an interacting role, with female® of 4 sleep quartiles consuming
significantly fewer calories than males, as mighelipected given the significant
differences between male and female caloric intalegall. These results point to gender,
and also perhaps BMI, as important variables @&frégt in future studies concerning food
consumption as a coping behavior. Sleep-caloriestgeb-fat relationships were not

affected by ethnicity or household composition, boer.
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Changes in caffeine intake also showed up moraglymn the weekend, although
differences in caffeine consumption were not diatly significant. Caffeine
consumption did not vary by gender or ethnicitthaligh weekend caffeine intake did
vary among the shortest sleepers (bottom 25%) hgéimld composition. Teens who
lived with only one parent consumed significantlgrencaffeine on the weekend than

teens who lived with both parents.

For physical activity, although short sleep migatdxpected to lead to reduced activity
for energy conservation, the opposite proved tnuhis sample. Teens who slept for
shorter amounts of time engaged in physical agtieit longer durations, especially on
weekends. This may be due, however, to teens'igddyactivity being “pre-set” — for
example, a sports practice or game — rather thaidekk upon on the spur of the moment
(“I think I'll go running this morning.”) The slgeactivity relationship did not vary by
gender or ethnicity, although among the shortespsrs (bottom 25%), household
composition had a significant effect. Short-slaggieens who lived with both parents
engaged in a significantly longer duration of aityithan teens who lived with just one
parent. The reasons for this are not entirelyra@ded would benefit from future research,

particularly a detailed household-level study faamlisn teen sleep and related behaviors.
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What effect does longer or shorter sleep (as comped to average sleep

length) have on total calories, fat, and caffeine consumednd duration of

physical activity on the next day in this populatia of adolescents?
As suggested in the section above, variation iepstiiration was related to changes in
calorie, fat and caffeine intake, as well as shiftghysical activity duration, especially
on the weekends. For calories and fat on Sundayitference between average and
long sleepers, with average sleepers consuming, waiestatistically significant.
Problems with difference in variance across subpbasiprecluded a statistically
significant difference between short and averagepsrs on Sunday, but the data

suggested a decrease across short, average anudbidpefore sleep categories on

weekends for both calories and fat.

Caffeine intake did not differ significantly acrossort, average and long sleepers, but on
two weekdays and two weekend days, short sleepkodsume the most caffeine, with
average and long sleepers consuming less. Foti@u participation in physical

activity, as noted above, long sleepers spentfgignily less time engaged in activity

than did average or short sleepers.

+« How does late-evening technology use interact witken sleep in this
population of adolescents?

Across three weeknights, teens used technologgrf@verage of 62 to 75minutes in the
two hours before bedtime. The largest percentagd their cell phones for talking (46-

71%) or texting (15 — 24%), with smaller percentagsing the computer for various
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reasons (email, instant messenger, Internet, MySaw using TV, a game console or
Ipod/MP3 player. Many of the sleep variable-tedbgy relationships showed up
significantly in the directions hypothesized angarted by previous researchers,
including significant negative correlations betwdights-out (bedtime) and minutes of
technology use, as well as sleep efficiency andutasof technology use. Cell phone
use on Sunday night led to significantly less sleepaverage, and on Weeknight 1 both
technology use in general and the use of devicéspuaitentially bright screens
(computers, TVs, game systems) reduced sleepegfligiin males. However on Sunday
night, computer and screen use was associatedledtieased sleep onset latency, and on

weeknight 2, technology use was associated witleased male sleep efficiency.

A question initially asked in the context of teesrqeptions of sleep ended up being
placed with technology use because teens’ perceptibfemales sleeping less were so
often linked to their idea of females as much niogquent evening cell-phone users.
Looking at sleep diary data, overall sleep diffeenbetween males and females were
small. Most teens, however, said that they thoggts did sleep less than boys, both
because they got up earlier to get ready for s¢laoal because girls stayed up later
talking on their cell phones. Examining the tedbgg diary data, especially for Sunday
night, lent some support to the “girls are on tak ghone more” contention, but it was
not a strong, clear-cut pattern. Although “gillsep less” was the majority view, some

teens pointed out that who got more sleep probddébhended more on activities and
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personality than gender. In addition, a numberidé,geven those who agreed that girls

got up earlier, said th#ttey themselvedid not get up particularly early to get ready.

Strengths

This study has a unique focus on adolescent peocspdf sleep, links among sleep and
food intake, and sleep and activity, and the riealiof technology use by youth. Taken
as a whole, it provides vital basic research thhtaces the understanding of “normal”
adolescent sleep as a reflection of American celtun addition, it begins to suggest how

to improve adolescent sleep, and along with itraVadolescent health and well-being.

Expands the current literature on adolescent sleep

Although there have been many studies of adolesteap, most are 1) lab studies that
focus on biology of sleep and/or sleep deprivatip®) cross-sectional epidemiological
studies that record hours slept and other slegphlas, often in relation to mental health
or academic performance. This study not only ctdle sleep variables, comparable to
those reported in cross-sectional studies, butastextualized those sleep variables
within teen lives, as detailed below. Althoughess¥ studies have explored sleep
differences across gender and ethnicity, the ettiaia often refers to African Americans,
rather than Hispanics (Mexican-Americans) as ia #tidy. Very few studies investigate
the effects of activity level differences on sledfhis dissertation, however, looks at how

sleep varies with gender, ethnicity, and activéydl.
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Two studies with adolescents (Noland et al., 2@&ens et al., 2006) have investigated
perceptions of sleep, only one of which used inésvs to elicit this information. Both
gueried reasons for inadequate sleep and consespiehinadequate sleep, and the
interview-based study also asked about sourced¥aimation about sleep. This study
used a combination of interviews and questionnaoespture perceptions of sleep in
adolescents, looking at causes and consequengezdefjuate sleep, sources of sleep
information as well as a number of other topicghsas perceived (and actual, in my
sample) sleep differences between males and fenvehas kind of benefits teens see as
accruing from sleep, how much sleep teens think tleed, and how they think about
sleeping “too much.” This study also examines camication and entertainment
technology use among teens. Though widely useatibiescents, these media (from cell
phones to gaming systems) have only rarely beesstigated for their potential effects

on adolescent sleep, and never in the larger coatedolescent daily life.

Although a number of recent studies have expldnedelationship between sleep and
body mass index values, hormone levels and subgefgelings of hungemy study is

the first to link sleep variables with food intaked activity data collected prospectively
from adolescents. Finally, there has been onigglesstudy of how young adults cope
with lack of sleep that showed napping and adjgstieep schedules were the most
effective mechanisms. The present study lookisestet mechanisms, as well as adjusting

food intake (specifically calories and fat), cafieiintake, and physical activity levels as
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possible coping mechanisms in adolescents, andm@gphow all of these coping

behaviors may vary by gender, ethnicity or housgtlcolmposition.

Expands the purview of anthropology: the “anthropobgy of sleep”

Another strength of this work is that it applieseanprehensive biocultural model to an
area of research not often studied by anthropagig\nthropology approaches issues
of sleep, in teens and other populations, withrgel@oolkit for capturing both behaviors
and perceptions and then comparing them. Interwviavd participant observation form
the basis of most anthropological studies, but thay be combined with a variety of
other measures, including those designed to cagateeon multiple aspects of human
sleep from population history to human physiologgtltural consensus. This study
only begins to capture the complexity of anthrogatal study of sleep. By looking at
many interrelated factors affecting teen sleep,dw@r, my study starts to illustrate how
sleep is simultaneoushjologically basegdculturally embeddedandenvironmentally
shapedas viewed through a biocultural anthropology éeasembodiment. Visceral
embodiment is seen in teens comments about thdieddriving them to go to bed when
they are tired in the evenings, and waking thematupe normal “weekday” time, even
on the weekends. Pragmatic embodiment is displayddens as they use an “I'm so
tired” discourse with friends and voice strong apis on gendered dimensions of sleep.
Normative embodiment and experiential embodimeietrsect in the multiple ways teens
learn about sleep, often by experiencing sleepoos they classify for themselves as

“healthy” or “not so healthy.” Normative and pragtic embodiment, “healthy” and
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“teenage” sleep, are further reinforced by earhost start times and weekend activities
selected by the teen or their family which drivertevake times and lead them to the
conclusion that sleeping in a healthy way mearepahg just enough to “get by” and

sleeping like a teenager means being constangig. tir

In addition teen sleep has the potential tonbedicalized/commaodifieds seen through
the rise of the sleep industrial complex and tmeatito-consumer advertising of sleeping
pills. Although teens are the main market for aeertising of highly caffeinated drinks,
an offshoot of the “better wakefulness” pushedh®ydleep industrial complex, the
sleeping pill ads provide information that teeng/roa filing away for later, when the
sleep habits they have developed in adolescenge tham sleepy in situations more
important to them than high school. Finally, slespegotiatedas seen in this study
through teens’ own pursuit of a balance betweespshg enough and engaging in the
activities they want to, and also in the excharigg®a/een parents and teens about when

bedtime should be and why teens should sleep more.

Tracks sleep, food, activity and technology over series of consecutive days

Sleep, as a topic of research, is very hard taisolMany factors, demographic,
biological, cultural and environmental, affect gleeSleep, in turn, affects many other
factors, including food intake, activity levels,daphysical and mental health, to name
just a few. In this study, | attempted to captaterrelationships among sleep, food,
activity and technology use. Although | have bable to analyze only a small portion of

this data to present here, tracking all these kbegacross several consecutive days
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opens up many possibilities for data analysis, en@g food intake, activity

participation and technology use before and afiginta of known sleep. In future
research, | will continue to use this method oftaepg consecutive days of data to aid in
comprehensive exploration of teen resilience ariderability with regard to sleep and
related behavior over the course of the school wédkch of the data that | gathered in
this study was clustered at the beginning of thelybut data from Wednesday,
Thursday and Friday may reveal quite a differeatyse of the interactions among teen

sleep and food, activity and technology variables.

Limitations

Four major limitations of this study may be noted.

First, accurate food diaries are extremely difficalcollect, and rely on self-report.

Even with prospective diaries across only a fewsd#yere is no guarantee that they are
reported accurately, even if participants are nawéigl and have the best of intentions,
which is not always the case. In a similar wagepl activity and technology diaries are
also vulnerable to the problems associated withrepbrt data. On a few occasions |
observed students filling out past days of thearids before handing them to me. | feel
confident that naps were underestimated by studesgecially short naps that occurred
spontaneously, for example a teen falling asleeg@aminutes during a movie in class.
Due to social desirability, teens may have also-@gtimated their sleep and under-

estimated their intake of junk food, especiallysadigh in sugar and caffeine.
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As few appropriate measures existed to recordreplirt data on food intake, physical
activity and technology use for teens, | ended exetbping my own measures. | did this
to effectively capture a high level of detail abéadd, activity and technology while
making sure the measures were easy to understantbamplete for a 14-year-old
participant. Although I did not want to over-sinfipforms for these teens, | also did not
want the measures to capture erroneous informagcause the teen did not understand
them. | saw this process first-hand when | adrtenézl mental health questionnaires to
my study participants. One measure, the PositideNegative Affect Scale, lists twenty
adjectives, and individuals rate how much theyfeeding each descriptor at the moment,
from 1 (very slightly) to 5 (extremely). Althoughis seemed simple enough from an
adult perspective, some of my participants didkmatw the meaning of some of the
adjectives, including distressed (is that, likeyt‘stressed?”) and jittery. They were also
vexed by the generality of the adjectives (likerdag” how?). This experience made me
glad I had chosen to create my own diaries, deipgtie limitations. Future work should
focus on the development of youth-appropriate measior the collection of data on

food intake, physical activity and technology use.

One piece of data that | did not collect as te@mspdeted sleep, food, activity and
technology diaries was menstrual status for femalesy study. For future research, this
would be important information to collect, bothidentify relationships between

menstrual status and sleep, food intake, or phlyaatavity, and also to see whether
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females perceive that menstruation affects thegsbr food intake. In addition, | did
not make any attempt to divide teens by social gfou analysis (looking, for example,
at skaters vs. “popular kids” vs. goth/drama teef$)ese kinds of divisions are often
employed in literature about teenagers, and ibgsible that membership in a particular
social group could affect multiple variables exagdgirover the course of this study,
including sleep, food and caffeine intake, and nebdbgy use. Teens in different social
groups may also perceive their sleep differentizierefore, future research should
explore social group differences in sleep and edlaariables to fully capture the teen

experience of sleep and sleep loss.

Directions for future anthropological research

The aim of this research was to explore sleeppstaof the lives of youth - how their
lifestyles affect and are affected by it, how thienk about it, and how they may change
their behavior to cope when they perceive that tsleep is inadequate. This study is the
first to investigate how a focus on sleep behaMminates the interplay of biology,
culture and environment in the daily lives of yauthis the first to ask teens to complete
multiple prospective diaries, tracking their slefsmd and drink intake, physical activity
participation and technology use over several carnsee days. Itis one of the first to
attempt to understand why teens sleep the waydbggven though many messages

directed at them, and often their own experienudicate to them that they should be
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sleeping differentl}. Below, | outline my top three research priestfor a future
anthropology of adolescent sleep, given what | Haamed about teen sleep behaviors,

perceptions, and coping from this study.

Top 3 research priorities, given the results of ths study
1) A household-level study of teen sleep

An especially apt area for anthropological inigegton is the family/household context
of sleep. This study focused almost exclusivelyhanteens in the context of high
school. Although I learned something about howiliaralues and priorities shape teen
sleep by talking to teens, to really understand temms learn to sleep, | need to go to the
source — the household. Household research weuidvaluable, because talking to
parents of varying backgrounds would give me aa mfehow expectations about sleep,
work, activities, technology use, etc. may differass ethnicity or other factors. Starting
a study with, for example, an in-depth examinatbten families would allow me to ask
more questions, and more fine-grained questiormtdiow teens “learn to sleep” from
parents and other role models, to ultimately urtdasmore about how sleep as a
cultural behavior is transmitted from generatiomgémeration. Such a study would also
allow for the exploration of within-family “sleeputtures” — for example, if parents sleep
less, do children and teens sleep less? If pavesrts nontraditional schedules (ie,

evening shift, 3 to 11, or night shift), how doldnén and teens adjust their schedules

19 Although my study is more comprehensive, | wouwdsider Owens and colleagues’ interview study
with middle-school students to be the first stunlgxplore this question (Owens JA, Stahl J, Paiton
Reddy U, and Crouch M (2006) Sleep practicesuaitis, and beliefs in inner city middle school ctatd
a mixed-methods study. Behav Sleep Metil4-34.)
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accordingly? Do parents model for children and $abiat naps are beneficial, or are they
seen as a “waste of time?” Finally, an in-depihify study would allow me to

investigate the perceived heritability of sleepgrais, asking parents and teens if they see
similarities across their family in sleep timing,hiow long it takes family members to

fall asleep, or if similar sleep problems are saetwss generations.

2) Examining teen sleep patterns as an example of lokgy

This work has applied a multi-method, integratechgaym to the study of sleep patterns,
perceptions and coping behaviors in adolescemamining teen life through the lens of
the relationship between sleep patterns and cdghgviors has allowed me to

illuminate the cultural values and concerns thatlzme to produce the sleep seen in this
population of adolescents in this particular time alace. Now, using the data collected
for this dissertation as a case study, and cotlgaiew, comparative data, | can begin to
examine sleep patterns as an example of what LandkKaufert (2001) term “local
biology.” Worthman and Kohrt explain, “The conceplocal biology has arisen from
the recognition that, while the fundamentals of harbiology appear universal, details of
regulation and function can differ widely” (Worthmand Kohrt, 2005 p. 865).

Explained by Lock and Kaufert in terms of differeadn menopause experience, local
biology seems to match well with sleep. Two specaifeas ohdolescensleep that

would be a good starting point for such an invesian include 1) Examining the

concept of phase delay — i.e., teens being “pushgdheir bodies to stay up later and get

up later — across cultures. Although this may benéversal” related to adolescent
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development, it may also be an example of Westaral biology. 2) Looking at ways in
which adolescents cope with inadequate sleep acuigses. Do they preferentially
chose to nap, to go to bed earlier, to adjust floeid intake or activity levels, or choose
some option not seen at all in this sample? Tdmméwork of local biology moves
beyond questions that might be asked by psychatgigpsychiatrists studying sleep, in
order to explore sleep as a larger phenomenon ghaplecal culture. In addition, local
biology provides a structure for comparing sleemse many potential levels of

difference, including, but not limited to, geograplocations and age groups.

3) Further exploration of the technology-sleep relaship in teens, using technology
diaries

Having pioneered technology diaries completed mjuwaction with sleep diaries in this
study, | hope to continue refining this method aagturing detail on teen technology use
to see how various types of technology use ang sfgerrelate. Although a small
literature exists on relationships between screghtness and sleep variables, and also
different types of technology use and sleep, teldgyas such a critical part of teen lives
that more research must be done. The ever-changioge of technology also prompts
additional studies. Even the same technologyefample, a cell phone, differs radically
in its functionality between a study conducted @2 and a study conducted in 2010.
Technology and sleep is also an area of greatesttéor parents of teenagers. During a
few exploratory interviews and one focus groupnaducted with parents of teens,

technology use was a topic they wanted to discndsaak me about. Due to great shifts
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in technology across less than one generationnisod today’s teens are addressing a
host of questions about technology use and thestehealth and well-being, including
long-term health effects of using various techn@sgand what kinds of limits they as
parents should be placing on teen technology EBsether research on how technology
use affects teen sleep could guide developmemooimmmendations for parents on these

topics.

In addition, teens are embedded within social ngtsvthat may be displayed simply by
looking at the “contacts” list on their cell phoneBhis presents several interesting
possibilities for future research, including a sbaetwork analysis of sleep patterns
across friends more generally, as introduced byrib&cand colleagues (2010) with
regard to sleep and marijuana use, and Christakis-awler (2007) with regard to
weight. A smaller-scale study might investigate ¢hevariation of sleep patterns across

teen romantic partners.

A concept that links these technology networks liadke household study proposed
above is flexible accumulation, discussed at theecbf chapter 5 in the context of teen
technology use. Because teens cannot combine @hekpther activities (unlike the
“working” and “getting well” engaged in simultanesiy by harried workers taking
medication), they may stay up later, and when tiefall asleep they often keep their
computer and cell phone within arm’s reach all highg, and wake up to respond to

new text or instant messages. A household studydiadlow me to observe firsthand
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how parents may focus on flexibility with regardtbeir work hours and their specific
skills, while their teenage children emulate thgnehgaging in flexible (always-on)
communication and learning not only school-basétsdhut also leisure time skills.
This includes participating in extracurricular &ttes, engaging in social interactions,
and becoming proficient with, and then using, nenspnal technology items, all of

which have the potential to interfere with sleep.

Over the course of my research, many teens askdtmehey could “sleep better.” |
typically gave them advice based on what | hachkedfrom being acquainted with Dr.
Richard Bootzin, an expert on the treatment of imsia through behavioral methods. |
would advise them to keep as much of a regulardidbes they could, to keep their
room dark and cool, and to not exercise too clodeettime. | told them to limit caffeine
in the afternoon, and to not be on the computerserthe cell phone too close to bedtime.
After a few interviews with teens, however, | reatl most of this advice, especially
about “regular schedules,” caffeine, and technolagg/ was taken by teens with the best
of intentions, but that it was very hard to implernim their lives. The paradox of
improving sleep behavior is that it is not someghyou can change in isolation. Like
other behaviors shaped by biology, culture andrenment, “how you sleep” is
internalized and embodied. Although inadequatepsteas many negative consequences
in both the short and the long term, a teen cajusbtsay, “I'm going to sleep better
today.” They may be able to change some aspetiefsleep, and improve it for a

night or two, which will make a difference. On ffeodays after adequate sleep they may
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feel more alert, more focused, happier and morgkoBut truly altering teen sleep
requires teaching teens and their parents abouteanatitutes adequate sleep,
familiarizing them with barriers such as technoldiggt may undermine sleep, and also
teaching them effective ways to cope if teen skesavior is less than optimal.
Unfortunately, awareness alone is not enough. mipave teen sleep in the long term
also requires addressing both deeply embeddedaltMaiues and institutional policies
such as school start times. Although changind#tevior of individual teens and their
families is difficult, changing these large-scaldtaral and institutional realities requires
a concerted effort and a commitment to encouralging-term, incremental shifts in
attitudes and behaviors. Start today. By valuiogryown sleep, you encourage others —
children, parents, friends, acquaintances — toevedairs. This is the shift — coupled that

with widespread sleep education — that we neechpoave sleep in teenagers.
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Major research questions

251

1) How do adolescents in this population perceivertbein sleep?This includes an
examination of factors that they think affect th&eep, their perceptions of sleep
need and ideas about sleeping too much and tte &ttd their sources of
information about sleep.

2) What constitutes "normal sleep” in this populatidmadolescents?

3) What effect does longer or shorter sleep (as coatptar average sleep length)
have on total calories, fat, and caffeine consuraed,duration of physical
activity on the next day in this population of aekdents?

4)
of adolescents?

How does late-evening technology use interact tei#m sleep in this population

5) What are specific ways in which adolescents cople iwadequate sledpo
strategies vary with regard to household compasitender, or ethnicity?

*The starred methods in the chart below, thoughltieg in considerable data collected,
have not been analyzed and presented in the carftéxs dissertation.

Addresses
Method and Citation N Description HQW Olfen major
administered/used| research
questions?
Sleep diary (10 day diary, 3-dayt8 Captures night-| 10 nights on Questions
diary) time sleep from| enrollment in 2,348&5
50 3 to 10 nights: | study, 3,6 or 9
Citation for general sleep diary 20 self-report subsequent nights
methodology (Morin et al., 44
1999)
*Sleepiness scales (overview | 51 Describes an | 1 “overview” scale
scale (Drake et al., 2003) AND individual’s at interview and 1,
50 level of 2, or 3 subsequent
*One-day scale from NIH sleep 20 daytime days (always
curriculum, available at: 44 sleepiness administered on

v/

http://science.education.nih.go

htm

supplements/nih3/sleep/defaul[t.

the second day of
diaries)
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Addresses
Method and Citation N Description HO.W often major
administered/used| research
guestions?
Semi-structured interview 51 In-person 1 interview per All'5
interview, 30 - | participant, about | questions
Researcher Developed 60 minutes, half before Time 1
queried about | diary data
25 domains collection and the
related to sleep| other half before
and participant | Time 2.
life
Participant observation Observation | Typically several | All 5
and hanging out hours at a time, 2-3 questions
before school, | days a week
during science | between
classes, at September 2006
lunch, and April 2007.
occasionally On Myspace,
after school. intermittently over
Online, on the summer.
Myspace over
the summer.
Prospective food diary 3 Written diary 3, 6 or 9 days per | Questions
day: | asking participant 3&5
Researcher Developed 6 participants to
write down
6 everything they
day: | ate or drank for
24 a 3-day period.
Names of meals
9 and snacks
day: | (breakfast,
20 morning snack,

etc.) included as

prompts
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Addresses
Method and Citation N Description HO.W often major
administered/used| research
guestions?

Coke, Candy and Cellphone |3 Supplement to | 3, 6 or 9 days per | Questions
diary day: | regular food participant 3,4&5

6 diary asking
Researcher Developed participants to

6 record all

day: | beverages

24 containing

caffeine, all

9 “sugary snacks’

day: | and all

20 technology use
Physical activity diary 3 Comprehensive 1 “baseline” Questions

day: | list of activities; | activity diary at the 3 &5
Based on activities used in: 6 participants interview and 3, 6
Ambherst Health and Activity could check the| or 9 subsequent
Study 6 ones they days per

day: | engaged in and| participant
Downloadable from: 24 write the
http://www.drjamessallis.sdsu number of
.edu/measures.html 9 minutes/hours

day: | spent on each

20 activity
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Method and Citation

Description

How often
administered/
used

Research
guestions
addressed

*Technology access and use
guestionnaire

Researcher developed

51

List of common
technologies:
participants
checked those

they had access to
and estimated the

number of

minutes/hours per
day they used the

technology on a
weekday and a
weekend day

at the interview

Completed once

1Y

*Technology Web

Researcher developed

50

Spreadsheet that|
recorded who
participants
preferentially
communicated
with on varying
types of
technology (cell
phone, Myspace,
etc.)

Administered
once at the
beginning of
Time 1 diaries

Technology questionnaire

Researcher Developed

4-question
questionnaire tha
asked about
technology items
in participant’s
bedroom, items
available after 10
pm and items
sometimes or
often used after
10 pm, plus a
question about
language spoken
at home

Administered

[ once after Time
3 data
collection

Question 4
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Method and Citation N | Description How often Research
administered/ | questions
used addressed

*Time 1 (Spring) 50 | Asked how the | Administered

Questionnaire participant came | once at the

to this school beginning of

Researcher Developed (local HS vs. Time 1 diaries

magnet

Smoking history questions from participant), GPA

the 2006 Youth Risk Behavior after ' semester,

Survey (Most recent YRBS activities engagea

available at: in with school

http://www.cdc.gov/ and outside of

HealthyYouth/yrbs/index.htm) school, and

current
smoking/brief
smoking history
*Time 2 (Summer) 20 | Asked what teens Administered

Questionnaire

Researcher Developed

were doing over
the summer
(multiple choice
with a few fill-in-
the-blanks for
more detail),
usual bedtime an
out-of-bed time in
the summer, do
they feel they get
enough sleep in

for summer datg
collectors on
the first day of
Time 2
(summer) data
collection; for

i students who
only did Time 1
and 3,
administered on
the first day of

the summer, have Time 3 (fall)

they ever fallen
asleep on the cell
phone and if so,
describe the mosit
recent time this
has happened

data collection
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Method and Citation N | Description How often Research
administered/ | Questions
used Addressed

Time 3 (Fall) Questionnaire 44 | Asked how much| Administered | Questions 1 &

sleep participants| once on the first 5

Researcher Developed think they need | day of Time 3

on (Fall) data
weeknights/week| collection
ends, if they can

catch up on sleep

(and how), GPA

after £'year in

HS, two multiple

choice questions

about parent

attitudes toward

teens’ bedtimes

and teens

financial

situations

*Four mental health 51 | Including a Administered

guestionnaires (PANAS measure of during the

(Watson et al., 1988), ALCES positive and interview and 1,

(Forman et al., 1983), BSI
(Derogatis, 1993), SEQ
(DuBois et al., 1996))

negative affect
(PANAS), the
adolescent life
change event
scale (ALCES) to
measure stress,
the brief symptom
inventory (BSI) to
measure 7
domains of
psychological
problems, and the
self-esteem
questionnaire

(SEQ) to measure

self-esteem

2o0r3
subsequent
times per
participant

D
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APPENDIX B: BODY MASS INDEX AND SLEEP

Looking at the literature on sleep and food intakest studies point to reduced sleep
being associated with increased body mass indeX)(BMues (Bjorvatn et al., 2007,
Taheri et al., 2004). The relationship betweenpskeal BMI pertains only tangentially to
my major question about the sleep-food relationghipis population of adolescents, but
many other studies have examined these varialdds; say of comparison, | also

explored them in my sample.

To examine this relationship | conducted two typkanalyses. First, using all
continuous variables (in this case, BMI and tolé time) | ran partial correlations,
controlling for gender, which my previous analys®wed interacting with food intake
(See Chapter Mables 27 and 28 Following this analysis, | examined total sld¢mepe
(TST) across four weeknights and two weekend nigitdividing each night’s sleep into

guartiles. Limits on these quartiles are describ€elchble 36

Table 36: Sleep quartiles for weeknights and weekemights

Quartile | On 4 weeknights, slept, on average On 2 wkend nights, slept, on
average

Bottom Less than 6 hours 47 minutes Less than 7 hoursii2@tes
25%

26 —50% | 6 hours 48 minutes to 7 hours 26 mins ursh®1l mins to 8 hours 36 mins

51 -75% | 7 hours 27 mins to 7 hours 45 mins 8 h®umnins to 9 hours 35 mins

76% + 7 hours 46 mins to 8 hours 51 mins 9 hounniB6 to 12 hours

Looking at partial correlations, controlling forrgeer, BMI was significantly and

negatively correlated by Pearson’s r with totaépléme only on weekday 1 (r(40)=-
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.367, p=.017), with no significant relationship simoon the other weekdays or the

weekend days.

Looking at sleep quartiles, on weeknights the rsgineean BMI (24.94) is associated
with the lowest sleep quartile. The change inmigsll between quartiles (total N for

all quartiles =35, 11,9,8,7 for the 4 quartilessketo most sleep, respectively) is non-
significant by one-way analysis of variance (ANOVA}3,31)=.163, p=.920. On
weekends, however, the highest mean BMI is assatigith the second quartile. BMI
differences across weekend quartiles (N=40 ovet@|l11, 9, 10 for the 4 quartiles, least

to most sleep) were also not significant, F(3,3&8Z, p=.294. Sekigure 19, below.

BMI by sleep quartile, weeknights and weekend
nights
26.00 Tazg 24759 25.48
25.00 24.19 2421
o 24.00 - 2383 2352
§ 23.00 + @ Mean Weeknight
S 22.00 +— 21.58 m Mean Weekend
“ 21.00 -
20.00 +
19.00
o = Q o
28, & B 328,
E2E g g LzE
% 8 N Lo E g
m -
Sleep quartile

Figure 19: BMI by sleep quartile, weeknights and wekend nights
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Looking at BMI by gender, for males, high BMI isnsistently associated with obtaining
more sleep. Sdegure 20, below. Mean BMI associated with being in the 2586 of
sleep time for males was 28.37 (N=3) on weekddisuagh this BMI value was not
significantly different by one-way ANOVA (F(3,12649, p=.598) from the BMI values
associated with shorter sleep (Bottom 25%, mean=2¥I45, N=3; 26-50%, BMI=
26.47, N=3; 51-75%, BMI = 24.12, N=7). On weekgnaiean BMI associated with
being in the top 25% of sleep time was 29.33 (N=2ifferences in mean BMI across
sleep quartiles were significant by one-way ANOMWAweekends for males,
F(3,16)=3.940, p=.028. T-test comparisons showatithe bottom 25% (mean BMI=
22.02, N=6) differed significantly from the secaomahbrtile (mean BMI=26.81, N=8),
t(9)=-.2.615, p=.029, and the top 25% (mean BMI329N=2), t(6)=-4.772, p=.003.
The third quartile (mean BMI = 21.23, N=4) alsowkd a marginally significant

difference from the BMI associated with the top 26£sleep time, t(4)=-2.632, p=.058.

For females on weekdays, teens who slept leasteshtive highest mean BMI values
(Bottom 25% mean BMI=25.12, N=8) but BMI does niftad significantly across
weekday sleep quartiles, F(3,15)=1.298, p=.312. weekdays among females, total
N=19 (second quartile, BMI=23.65, N=6; third quiatBMI = 21.85, N=1; top 25%,
BMI=19.89, N=4). On weekends, sleeping less is alssociated with the higher female
BMI (Bottom 25% of sleep time, mean BMI = 27.44,Nbut differences in mean BMI

across quartiles are not significantly differentdne-way ANOVA, F(3,16)=1.480,
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p=.258. Total weekend female N=20 (second quaBiM|=21.93, N=3; third quatrtile,

BMI=21.85, N=5, top 25%, BMI=22.93, N=8).

BMI and gender by sleep quartile on weeknights and
weekend nights

31.00
©  29.00 M
= 27.00 1 M
> 25.00 - O Bottom 25%
S  23.00 - h Least Sleep Time
“ %'88: ‘ W m26-50%
X > X
S & S \l_e{\b 051 - 75%
o & e &
N S
& N & & O Top 76% +
G X Q,é‘% ¢ QJ@'Z’ Most Sleep Time
<

Gender and night type

Figure 20: BMI and gender by sleep quartile on weakights and weekend nights

Examining the BMI-sleep-ethnicity relationship argdivhite teens, BMI does not differ
significantly across sleep quartiles as measureghieyway ANOVA, F(3,13),=.512,
p=.681. Se&igure 21, below. For White adolescents, total weeknightIN<Bottom
25% mean BMI=20.61, N=4; second quartile, BMI= B4.X=4, third quartile,
BMI=23.64, N=4 and top 25% BMI = 22.62, N=5). Oeeakends, BMI also did differ
significantly across sleep quartiles, F(3,16)=1,386280. Total weekend N for White
adolescents = 20 (Bottom 25% mean BMI=21.58; secmaditiie BMI= 26.16, N=6;

third quartile BMI=21.39, N=6 and top 25% BMI=23,06=4).
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For Hispanic teens, although BMI is highest amdreggroup with the least sleep
(Bottom 25% mean BMI=26.82, N=5), differences in Bhlues are not significantly
different across sleep quatrtiles, F (3,10)=1.1623p2. For Hispanic teens on
weeknights, total N=14 (second quartile mean BMIS85N=4, third quartile
BMI=24.03, N=4 and top 25% BMI=20.00, N=1). On \kerds, Hispanic adolescents
with the shortest sleep times show the highest rBdain(Bottom 25% mean
BMI=25.38, N=5) though again, BMI differences agateep quartiles are not
statistically significant by one-way ANOVA, F(3,E2%66, p=.711. For Hispanic teens
on weekend nights, total N=16 (second quartile ni&dih=23.54, N=4; third quartile

BMI=21.95, N=3, top 25% BMI=25.00, N=4).

BMI and ethnicity by sleep quartile on weeknights
and weekend nights
29.00
o 27.00
= 25.00 - M
g @ Bottom 25%
s 23.00 1 B | | Least Sleep Time
@ 21.00 - H ‘ B 26 - 50%
19.00 - ‘ ‘
= © = ©
£EE E£3 St 2%
5§ ¢ 28 £L DOTop76%+
= = Most Sleep Time
Ethnicity and night type

Figure 21: BMI and ethnicity by sleep quartile on veeknights and weekend nights
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Looking at overall mean BMI values across sleeptijag, and among female and
Hispanic subgroups, shorter sleep (being in thiobho25% of sleep time) tends to be
associated with higher mean BMI values. Howeves, is not true for males or White
teens. For all comparisons, rising amounts ofpsége not associated with drops in mean
BMI, as current literature suggests should be #s2c Small sample sizes and unequal
variance across groups complicate the findings fiflusresearch, but these results do
suggest that future studies examining the sleep-&tionship should consider gender

and ethnicity as potentially salient modifiers loé relationship.
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