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Foreword

Macbeth does murder sleep, the innocent sleep,
Sleep that knits up the ravell’d sleeve of care,
The death of each day’s life, sore labour’s bath,
Balm of hurt minds, great nature’s second course,
Chief nourisher in life’s feast.

W. Shakespeare, Macbeth, Act 2 Scene 2

[s sleep a cause, a consequence, or a symptom? Shakespeare says it rather well: all three. Lack
of sleep is a cause of distress and ill health. If we miss sleep we miss the balm of hurt minds, the
chief nourisher in life’s feast. Second, Macbeth’s actions and his distress murder sleep. Sleep
disturbance is a consequence of the circumstances of people’s lives. Macbeth thinks he will
sleep no more because he has just murdered King Duncan. More prosaically, shift work, over-
time, and poor living conditions can all affect sleep with the likely ill-effects that causes. Third,
Lady Macbeth’s heart is sorely charged and her sleep is disturbed. Sleep disturbance is a symptom
of depression and perhaps other illness.

These three — cause, consequence, and symptom — can all interact. Too much sleep, too lit-
tle, or poor quality sleep can be the result of other problems but can, in their turn, cause other
problems. Although the possibility of interaction must be always considered, it is important to
sort out which of the three is operating, as interventions might be quite different. Sleep research
has mostly been the subject of specialized small scale studies. This volume builds on and brings
together epidemiological studies of sleep. It is greatly to be welcomed. Shakespeare knew sleep to
be important and we know sleep to be important, but with what consequences and what we can
do about it, has been unclear.

The first issue, of course, is the difficulty of measurement. It is said that for anyone who has
had a baby or been a junior doctor on call, or both, the concept of a “normal” night’s sleep is
forever changed. Epidemiological studies described here rely for the most part on self-report.
People are inaccurate enough in reporting what they do when they are awake, let alone when
consciousness is doubtful or absent. That said, measurement error is a challenge to be overcome
not a counsel of despair. People can report how long they slept and if they have disturbed nights.
The results are extraordinarily interesting. Short sleep, overly long sleep, and sleep disturbance
all seem to play a role in disease.

Second, it is not at all surprising that sleep should be intimately bound up with hormonal and
metabolic changes and that these will have effects on health and disease. The surprise is that we
should not have given sleep, this fundamental part of life, all the attention it deserves. The link
between short sleep and obesity via an effect of short duration on leptin and ghrelin and hence
on appetite regulation is an elegant example. As the book makes clear we now need much more
work to explore both the nature of the link between aspects of sleep and chronic disease and the
mechanisms by which they occur.

This leads to the third big issue. If, as seems likely, the evidence firms up that sleep quality
and duration are important, what is to be done? As an example, we know that shift work and
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overtime work with their impact on sleep, have deleterious health effects. There will be other
features of the circumstances in which people live and work with impacts on sleep. How should
they be addressed?

One in particular relates to children. As this book makes clear sleep in childhood is likely to
be important. Yet data from Britain show that the likelihood of a regular bed time for children
diminishes the lower the socioeconomic position of their parents. This was highlighted by the
Review we conducted of Health Inequalities in England. We emphasized the likely consequences
on child development and hence on health inequalities in adult life.

The big achievement of this volume is to bring together research on the health consequences
of sleep and put sleep on the agenda for research in epidemiology and public health. It is timely
indeed.

Professor Sir Michael Marmot MBBS, MPH, PhD, FRCP, FFPHM

Director, University College London International Institute for Society and Health
Head of the University College London Department of Epidemiology and Public Health
Chairman, Commission on Social Determinants of Health

President, British Medical Association



Foreword

There are currently 6.85 billion people on Earth, and every one of them is subject to the biological
imperative of daily sleep. Our genetic code instantiates this imperative in a circadian rhythm of
sleep and waking, which reflects evolutionary adaptation that extends back to the oldest complex
animals. Modern societies often question the need to sleep each day, and many social factors
(e.g., television viewing, commute time to/from work) result in reduction of time for sleep in
exchange for time spent in work, leisure, and other more socially and economically valued
pursuits. However, this modern view of sleep as a low-value, nonessential activity is increasingly
contradicted by a steady flow of scientific evidence on the physiological and neurobehavioural
effects of sleep deprivation, suggesting that sleep serves critical biological needs. However, exper-
imental evidence such as this has not stemmed the tide of political, social, and economic pressure
to have more people awake for more amount of time, especially in nonstop industrialized societies
with their heavy reliance on electronic technologies and machine automation.

‘What has begun to give pause to the view that sleep is merely an archaic arbitrary activity that has
no meaningful relation to health and lifespan is the recent explosion of population science on sleep
health, sleep duration, and sleep timing, relative to obesity, disease, and mortality. While epide-
miological studies of self-reported sleep time and health status began to appear more than 40 years
ago, many of the hundreds of published population studies on sleep in relation to public health
have appeared in the past 15 years, and have come from all over the globe, as population science
and sleep science have matured in parallel in academic institutions, and as obesity has increased
around the world, as time has become more valuable, and as stress and psychological uncertainty
have become normative for many humans. Collectively, these post-Cold War global changes have
caused concern that public health may require attention to factors other than the traditional focus
on sanitation and clean water, vaccinations, management of toxins, etc. As a result of widespread
evidence that sleep duration in particular has an association with obesity, serious common diseases,
and mortality, sleep and sleep disorders have become visible as possible significant contributors to
the health of both children and adults.

What has been missing in the scientific and policy debates about whether adequate sleep is
important for public health is a thoughtful integration of the rapidly expanding epidemiological
literature on sleep. Fortunately, this marvelously comprehensive book, Sleep, Health, and Society:
From Aetiology to Public Health, edited by Cappuccio, Miller, and Lockley, is a much-needed inte-
gration of the burgeoning data on sleep need and public health. It is the first systematic review of
this literature by content experts in their fields, and it provides an overdue and essential critical
evaluation of the strengths and weaknesses of the data, the conclusions that can be drawn from
the available evidence, the limitations of arguments used pro and con relative to sleep need in
relation to obesity, health, accidents, and mortality, and the need for specific types of studies
going forward.

The extensive evidence reviewed in the well-written chapters of this text reveals that sleeping
7—8 hours per night may be optimal for health for a great many people, but the authors conclude
that, in many cases, this general statement cannot be asserted as factual causality until prospective
studies, mechanistic studies, and intervention studies confirm it. On the other hand, public health
policy does not always have to wait for conclusive evidence of causality, especially if an epidemic
is moving rapidly and in vulnerable populations, as is the case with obesity in children. There is
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ample evidence that reduced sleep duration and obesity are associated in children. As reviewed
by Gozal and Spruyt in Chapter 10, chronic inadequate sleep may contribute not only to obesity
in children but also to neurobehavioural problems, which appear to be increasing in frequency.
Whether there is a direct or indirect causal relationship between sleep duration and obesity in
children, it would seem unwise to avoid doing the needed prospective interventional studies with
objective measures of sleep and obesity.

It is well established that inadequate sleep — whether voluntary or from disorders that disrupt
sleep continuity or duration — often leads to significant risk of accidents relative to driving and
other safety-sensitive activities. As a result, public policies continue to evolve in many countries
regarding treatment of sleep disorders, fatigue management in the work place, and improved
schedules for those who work nights, rotating shifts, and prolonged and irregular duty periods.
The public health and policy response to inadequate sleep and increased risk to safety is by no
means sufficient, however, as the last seven chapters of this text reveal. Nevertheless, these policy
responses are further along than the as-yet-nonexistent public policies regarding the need for
healthy adequate sleep duration. This text highlights the importance of public health research
mobilized around objective measures of sleep and health, using study designs superior to extensive
cross-sectional research conducted to date.

Surprisingly, it is often argued that large-scale population-based intervention trials to evaluate
the benefits of extending sleep time are too costly or infeasible. This perspective is somewhat
needlessly pessimistic and reminds one of reasoning used to avoid studying women and myo-
cardial infarcts, minorities in health-related outcome studies, and interventions for weight loss.
Yet, in all of these cases, when public health research was properly conducted, the resulting sci-
ence provided definitive answers regarding actual risks and benefits. Why should assessing the
benefits of improving sleep quality or extending sleep time be any different than evaluating
diets, or exercise, or other interventions? As many of the authors argue in chapters throughout
the book, we must push the science beyond reliance on self-report measures of sleep and cross-
sectional designs. Even if prospective intervention studies demonstrate that cost-benefits argue in
favour of allowing sleep to be curtailed (likely) for economic reasons, public health understand-
ing of the scope of the problems posed by sleep loss for the most vulnerable populations will be
enriched, and public awareness may affect behavioural changes.

Sleep, Health, and Society presents a comprehensive and critical look at the remarkable accu-
mulation of data on the association between sleep and public health risks. It points out the most
promising paths to follow scientifically to determine why these associations continue to be found
globally. What is needed now is the public policy will and resources to resolve these important
and promising opportunities for improving public health by understanding how alterations in
sleep quality and quantity affect weight gain, cardiovascular and respiratory health, metabolism,
neurological status, and mortality. The text offers the first comprehensive public health focus on
what we know about sleep and its potential criticality for healthy populations. It points to the
path that enlightened societies should take relative to one of nature’s oldest and most important
biological imperatives.

David F. Dinges, PhD

Professor, Director, Unit for Experimental Psychiatry

Chief, Division of Sleep and Chronobiology

Vice Chair for Faculty Affairs and Professional Development
Department of Psychiatry

University of Pennsylvania School of Medicine

Philadelphia, USA
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