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Exercise, Health and Mental Health

Can a sedentary lifestyle have an adverse effect on mental health? 

Does exercise help people cope better with chronic physical illness, mental health
problems, sleep disorders, and smoking cessation? 

What research is needed on the role of exercise for promoting mental health?

As alternative approaches to health and social care gain wider acceptance, exercise is being
adopted as a strategy for mental health promotion in a variety of settings. 

Exercise, Health and Mental Health provides an introduction to this emerging field and
a platform for future research and practice. Written by internationally acclaimed exercise,
health, and medical scientists, this is the first systematic review of the evidence for the
psychological role of exercise in: 

● treating and managing mental health problems including dementia, schizophrenia, and
drug and alcohol dependence 

● coping with chronic clinical conditions including cancer, heart disease, and HIV/AIDS 
● enhancing well-being in the general population – by improving sleep, assisting in smoking

cessation, and as a way of addressing broader social issues such as antisocial behavior.

Adopting a consistent and accessible format, the research findings for each topic are
summarized and critically examined for their implications. For students and researchers,
the book provides an authoritative guide to current issues and future research. For exercise
professionals, health practitioners, and policymakers, it is a basis for the development of
evidence-based practice.

Guy E. J. Faulkner is Assistant Professor in the Faculty of Physical Education and Health
at the University of Toronto, Canada and coordinates the activities of the Exercise Psychology
Unit. His research interests lie primarily within the field of physical activity and psychological
well-being. Current funded research concerns the physical health needs of mental health
service users in relation to antipsychotic medication and weight gain; mediated health
messages; and the role of physical activity in harm reduction and smoking cessation.

Adrian H. Taylor is Reader in Exercise and Health Psychology in the School of Sport and
Health Sciences at the University of Exeter, UK. His work has focused on three main
themes: (1) Psycho-social determinants of sport and exercise behavior; (2) The effectiveness
of physical activity promotion interventions; and (3) Physical activity and psychological
well-being. Adrian coauthored the NHS National Quality Assurance Framework for exercise
referral schemes (www.doh.gov.uk/exercisereferrals) and with coauthors published the
Cochrane review on the effects of exercise on smoking cessation.
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Foreword

The study of psychological processes in physical activity and health has grown 
considerably in recent years. “Exercise psychologists” study the psychological antecedents
of physical activity and use their theoretical perspectives to inform the design and imple-
mentation of interventions to change sedentary lifestyles. In addition, involvement in
physical activity can have important psychological benefits. Although we have known
this for a very long time, it is only relatively recently that a systematic approach has been
adopted to the accumulation of evidence. This has involved the use of experimental
trials, largescale surveys, and detailed qualitative studies. Many have been brought
together in well-cited meta-analytic reviews where the “effects” of exercise and physical
activity have been assessed on anxiety, stress reactivity, depression, mood, and cognitive
functioning. In addition, reviews exist on the links between physical activity and 
self-perceptions including self-esteem and health-related quality of life.

In 2000, Ken Fox, Steve Boutcher, and I pulled together this literature in an edited vol-
ume with the intention of providing a current consensus of knowledge. The feeling at the
time was that we needed to summarize what we knew and needed to know about these
key psychological outcomes. Less was known about the role of physical activity in impor-
tant health-related conditions and behaviors such as smoking or alcohol consumption. It
is here that Guy Faulkner and Adrian Taylor have done so well in bringing together an
important collection of papers and provided a unique look at the role of physical activity.

These issues are far from trivial. While many accept that “exercise is good for you,”
mentally and physically, few understand its importance in helping people cope with
debilitating and difficult conditions such as heart disease and HIV, or with common
behavioral problems of alcoholism or smoking addiction. Coupled with the physical
benefits, physical activity may not be the “magic bullet” we are looking for, but it comes
a lot closer than most things!

Guy and Adrian, with this book, have enabled the field to take a step forward and
to move from the evidence based on psychological outcomes to the newer area of the
(psychological) role of physical activity in a variety of conditions including important
social issues such as social inclusion. With their extensive experience and wisdom in
the field, and their open-minded approach to a wide variety of research methods and
questions in their own research, they are well placed to lead us onto new and exciting
avenues for the role of physical activity in health-related behaviors.

Stuart J. H. Biddle, PhD
Professor of Exercise and Sport Psychology

Loughborough University
Leicestershire, UK
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Foreword

Exercise psychology is the study of brain and behavior in physical activity and exercise
settings. It is a new field, but it is based on old ideas. The ancient Greek physician,
Hippocrates, recommended physical activity for the treatment of mental illness. In
1632 the British theologian, Robert Burton, warned about the risks of a sedentary
lifestyle, “Opposite to Exercise is Idleness or want of exercise, the bane of body and
minde, . . . one of the seven deadly sinnes, and a sole cause of Melancholy.” William
James, the father of American Psychology, stated in 1899 that . . . “muscular vigor
will . . . always be needed to furnish the background of sanity, serenity, and cheerfulness
to life, to give moral elasticity to our disposition, to round off the wiry edge of our
fretfulness, and make us good-humored and easy of approach.”

Though the study of consciousness and subjective experience is the defining feature
of psychology that distinguishes it from other disciplines such as physiology and soci-
ology, areas of modern psychology vary in their emphasis on physiological, behavioral,
cognitive, or social questions and methods. Since the field of exercise psychology is con-
cerned with mental health and health-related behaviors within both clinical settings and
secular populations it also encompasses approaches from the fields of psychiatry, clinical
and counseling psychology, health promotion, and epidemiology.

The aim of the current edited collection of reviews is to “consider what research
evidence exists to support the emerging use of physical activity and exercise as a men-
tal health promotion strategy in a range of conditions and populations, and how it can
guide practitioners and researchers in the context of increasing concern for evidence-
based practice.” Rather than constraining the topics to the usual suspects of depression,
anxiety, and self-esteem, editors Taylor and Faulkner rightfully expand the book’s scope
to other clinical concerns of contemporary importance to public health, namely, sleep
disorders, smoking, alcohol and substance abuse, schizophrenia, dementia, delinquency
and quality of life among cancer survivors, and patients with HIV disease or congestive
heart failure. When I addressed some of these topics in a review of physical activity and
mental health for the National Association of Sport and Physical Education in the USA
20 years ago, there was hardly any evidence upon which to draw conclusions or make
professional recommendations. It’s gratifying to now see interest in these important
areas mature, and it’s about time that someone accumulated the evidence in a way that
can help guide practitioners and researchers alike. Well done.

Rod K. Dishman, PhD
Professor of Exercise Science and 
Adjunct Professor of Psychology

The University of Georgia, Athens, USA
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Exercise and mental
health promotion

GUY E. J. FAULKNER AND ADRIAN H. TAYLOR

The mind–body link (e.g., healthy body ↔ healthy mind) has long been recognized but
increasingly society is engaging in sedentary work, travel, domestic, and leisure activi-
ties. Many of the psychological consequences of sedentary behavior, and conversely
physical activity, were identified in a previous text Physical Activity and Psychological
Well-Being (Biddle et al., 2000a). This text provided an invaluable review of the evidence
for the role of exercise in improving well-being in relation to anxiety, depression, mood,
self-esteem, and cognitive functioning. It also raised many issues for the researcher
and practitioner concerned with both the prevention and treatment of mental health
problems. The book also identified a number of emergent areas of research that were
not assessed which adds further scope to the exciting and as yet untapped potential that
exercise may offer within the growing field of mental health promotion and enhance-
ment of quality of life. The current edited collection provides a unique overview of this
emerging case for exercise and the promotion of mental health for all of us in general,
and for individuals with mental illness and those coping with clinical conditions.

WHAT IS  MENTAL HEALTH PROMOTION?

Mental health can be seen as the emotional and spiritual resilience which enables us to
enjoy life and cope with adversity such as physical disability, pain, cravings, and stress,

CHAPTER 1

❚ What is
mental health
promotion? 1

❚ The evidence 4

❚ Quasi-experimental
and
pre-experimental
designs 6

❚ Qualitative
research 6

❚ Purpose of the 
book 7

❚ References 9
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while also surviving pain, disappointment, and sadness. It is a positive sense of 
well-being and an underlying belief in our own and others’ dignity and worth (Health
Education Authority, 1997). Mental health may be central to all health and well-being,
as it has been shown that how we think has a significant impact on physical health.
Critically, since everyone has mental health needs, the need for mental health promo-
tion is universal and of relevance to everyone (DoH, 2001). Mental health promotion
is concerned with (1) how individuals, families, and organizations think and feel,
(2) the factors which influence how we think and feel, individually and collectively, and
(3) the impact that this has on overall health and well-being (Friedli, 2000). Overall,
mental health promotion seeks to strengthen individuals and communities.

We now have a convincing body of literature that supports the role of physical acti-
vity and exercise as strategies for promoting mental health (see Table 1.1; Biddle et al.,
2000a; DoH, 2004). Physical activity may also be an innovative and effective way of
enhancing the balance between physical and mental health (New Freedom Commission
on Mental Health, 2003). We use physical activity as a general term that refers to any
movement of the body that results in energy expenditure above that of resting level
(Caspersen et al., 1985). Exercise is often, but incorrectly, used interchangeably with

DOMAIN WHAT WE KNOW

Anxiety and ● Exercise has a low–moderate anxiety-reducing effect
stress (Taylor, 2000) ● Exercise training can reduce trait anxiety and single exercise sessions can result

in reductions in state anxiety
● The strongest anxiety-reduction effects are shown in randomized controlled

trials
● Single sessions of moderate exercise can reduce short-term physiological

reactivity to, and enhance recovery from, brief psychosocial stressors
Depression ● There is support for a causal link between exercise and decreased depression
(Mutrie, 2000) ● Epidemiological evidence has demonstrated that physical activity is

associated with a decreased risk of developing clinically defined depression
● Evidence from experimental studies shows that both aerobic and resistance 

exercise may be used to treat moderate and more severe depression, usually
as an adjunct to standard treatment

● The anti-depressant effect of exercise can be of the same magnitude as that 
found for other psychotherapeutic interventions

● No negative effects of exercise have been noted in depressed populations
Emotion and ● Physical activity and exercise have consistently been associated with 
mood (Biddle, 2000) positive mood and affect

● Meta-analytic evidence shows that aerobic exercise has a small–moderate
effect on vigor (�), tension (�), depression (�), fatigue (�) and 
confusion (�), and a small effect on anger (�)

Table 1.1 Physical activity and psychological well-being: a research consensus



E X E R C I S E  A N D  M E N TA L  H E A LT H  P R O M OT I O N

3

DOMAIN WHAT WE KNOW

● A positive relationship between physical activity and psychological well-being
has been confirmed in several large-scale epidemiological surveys using
different measures of activity and well-being

● Experimental trials support a positive effect for moderate intensity exercise 
on psychological well-being

● Meta-analytic evidence shows that adopting a goal in exercise that is focused 
on personal improvement, effort, and mastery has a moderate–high
association with positive affect

● Meta-analytic evidence shows that a group climate in exercise and sport 
settings that is focused on personal improvement  and effort has a 
moderate–high association with positive affect

Self-esteem ● Exercise can be used as a medium to promote physical self-worth and
(Fox, 2000b) other important physical self-perceptions such as body image. In some

situations, this improvement is accompanied by improved self-esteem
● Physical self-worth carries mental well-being properties in its own right and 

should be considered as a valuable end-point of exercise programs
● Positive effects of exercise on self-perceptions can be experienced by all age 

groups but there is strongest evidence for change for children and 
middle-aged adults

● Positive effects of exercise on self-perceptions can be experienced by men and
women

● Positive effects of exercise on self-perceptions are likely to be greater for those
with initially low self-esteem

● Several types of exercise are effective in changing self-perceptions but there is
most evidence to support aerobic exercise and resistance training, with the 
latter indicating greatest effectiveness in the short-term

Cognitive ● The majority of cross-sectional studies show that fit older adults display
functioning better cognitive performance than less fit older adults
(Boutcher, 2000) ● The association between fitness and cognitive performance is task-dependent,

with most pronounced effects in tasks that are attention-demanding and
rapid (e.g., reaction time tasks)

● Results of intervention studies are equivocal but meta-analytic findings 
indicate a small but significant improvement in cognitive functioning of 
older adults who experience an increase in aerobic fitness

Psychological ● Exercise dependence is extremely rare
dysfunction ● Many people suffering from eating disorders undertake high levels
(Szabo, 2000) of physical activity

● The personality characteristics of anorectics are significantly different from 
highly committed exercisers

Source: Adapted from Biddle et al., 2000b.

Table 1.1 Continued
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physical activity. However, exercise refers to a subset of physical activity in which the
activity is purposefully undertaken with the aim of maintaining or improving physical
fitness or health. Examples of exercise include “going to the gym,” jogging, brisk
walking, taking an aerobics class, or taking part in recreational sport for fitness.

This relationship between physical activity and mental health may be critical for two
reasons. The literature indicates that mental health outcomes motivate people to persist
in physical activity while also having a potentially positive impact on well-being (Biddle
and Mutrie, 2001). Furthermore, because physical activity is an effective method for
improving important aspects of physical health such as obesity, cardiovascular fitness,
and hypertension (see Bouchard et al., 1994), the promotion of exercise for psycholog-
ical well-being can be seen as a “win-win” situation with both mental and physical
health benefits accruing (Mutrie and Faulkner, 2003). Undoubtedly, methodological
concerns do exist concerning the research on the mental health benefits of exercise
(e.g., Biddle et al., 2000b; Lawlor and Hopker, 2001). This is significant, as the accept-
ance of exercise within health care services will be based on the strength of available
evidence. Indeed, the previous text, edited by Biddle et al. (2000a), emerged from a
commission by health service policy makers and practitioners to identify evidence for
the role of exercise in enhancing mental health.

Analysis of fairly recent mental health promotion policy documents (e.g., DoH,
2000; USDHHS, 1999) revealed rather limited inclusion of the role of physical activity,
despite the fact that at least seven texts have appeared on the subject. The US Surgeon
General’s Report on Mental Health (USDHHS, 1999) suggests that there are multiple
and complex explanations for the gap between what is known through research and
what is actually practiced. Indeed, the US National Advisory Mental Health Council
(1998) noted that new strategies are required to bridge the gap between research and
practice. Several reasons exist for why physical activity has not been widely prescribed
in the promotion of positive mental health. First, mental health practitioners may not
have access to the same research. This may have been true in the past, but electronic
data searches make this less likely. Second, those conducting research on the psycho-
logical benefits of exercise may have been using different criteria for judging the effects.
It is, therefore, important to consider the type of evidence available.

THE EVIDENCE

It is important that any mental health promotion strategy such as the promotion of
physical activity is based on sound evidence. However, it is important to recognize that
what constitutes sound evidence, and how this is measured, is complex and open to
debate (DoH, 2001). Evidence-based practice is defined by its adherents as the “con-
scientious, explicit and judicious use of current best evidence in making decisions about
the care of individual patients” (Sackett et al., 1996, p. 71). Such evidence is principally
gathered through randomized controlled trials (RCT):

It is when asking questions about therapy that we should try to avoid the non-experimental
approaches, since these routinely lead to false-positive conclusions about efficacy. Because
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the randomised trial, and especially the systematic review of several randomised trials, is so
much more likely to inform us and so much less likely to mislead us, it has become the
‘gold standard’ for judging whether a treatment does more good than harm.

(Sackett et al., 1996, p. 72)

Random selection of participants and random assignment to treatments is the most
effective means of controlling threats to internal and external validity, while the inclusion
of a control group rules out the possibility that something other than the experimental
treatment (e.g., exercise) produces the results. As a minimum, the use of a control group
should “be viewed as a necessary rather than a sufficient design requirement” (Morgan,
1997, p. 12) and a comparison treatment should be included to consider the effects com-
pared to something else, such as normal treatment, when evaluating the role of physical
activity. Ideally, either the investigators, research participants, or both, should not know
who is receiving what treatment option. This “blinding” helps protect the study from bias
due to the Hawthorne effect or Placebo effect (see Morgan, 1997). Clearly, RCTs will
play an influential role in convincing policy makers and practitioners of the relative worth
of physical activity as a mental health promotion strategy.

At the same time, mental health promotion itself has lagged behind the promotion
of physical health (Sainsbury, 2000) and the evidence base is accordingly less extensive.
In relation to exercise, Fox (1999, 2000a) outlined a number of suggestions as to why
the evidence for the mental health benefits of exercise has not been widely translated
into mental health service practice. For example, the recognition of evidence-based
principles has only been relatively recent, with attention on academic rather than serv-
ice outcomes. More specifically, studies have rarely addressed the cost-effectiveness of
treatments or used intention-to-treat analyses, which entails including dropouts from
studies in final analyses. Failing to do so is likely to positively bias the results. Overall,
criteria for RCTs have rarely been satisfied (Faulkner and Biddle, 2001; Lawlor and
Hopker, 2001).

Unfortunately, such designs may not be well-suited for the study of exercise and
mental health. For example,

● An RCT may require modification of normal treatment or exercise promotion oppor-
tunities, thereby raising the issue of what is being evaluated (NHS Executive, 2001).
A wide variation in clinical settings such as outpatient, inpatient and community set-
tings may also influence attempts at generalization (Burbach, 1997; Morgan, 1997).

● The effects of exercise are likely to be a very individual experience with each “exerciser”
relying on a unique exercise formula for maximum psychological benefit (Fox,
2000a). Individuals who are allocated to their non-preferred treatment may not
experience great psychological benefit and as a result may dropout. This differential
attrition introduces a nonrandom element into the design, and those who complete
an exercise program may be atypically receptive, reducing attempts at generalization
(Roth and Parry, 1997).

● Ensuring evaluators are blind to treatment conditions may be particularly difficult
during exercise interventions. Specifically, when interviewing patients to assess
progress, it is difficult to avoid exposure to information when patients will often
recount their experiences.
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● Given the small number of mental health patients that may be available at any one
time, a multicenter trial, which is often prohibitive due to cost and hard to stan-
dardize across treatment centers, makes experimental work difficult (Mutrie, 1997).

● Small-scale schemes, in which patients become familiar with the support of specific
exercise professionals, may result in better adherence. Adequately powered con-
trolled trials may not, therefore, demonstrate optimal levels of adherence (NHS
Executive, 2001).

● Finally, RCT’s answer “a circumscribed set of questions and issues related to out-
come rather than to process, and to efficacy rather than effectiveness” (Roth and
Parry, 1997, p. 370). Efficacy describes what works under ideal or optimal condi-
tions, usually when the dose of exercise is controlled and carefully monitored, while
effectiveness refers to what works in typical clinical practice settings. That is, the
external validity or generalizability of RCTs has been questioned. More practically,
the cost of conducting RCT’s may be overly prohibitive for many researchers.

Such difficulties do not make RCTs impossible and we hope that researchers continue
to examine exercise as a mental health promotion strategy using such designs. However,
while urging caution, we concur with “a more flexible and forgiving approach to the
interpretation of the existing literature and the planning for future research” (Biddle
et al., 2000b, p. 161).

QUASI-EXPERIMENTAL AND PRE-EXPERIMENTAL DESIGNS

A quasi-experimental study, like the RCT, attempts to minimize the possibility of bias
in interpreting research findings. This approach is very similar to the RCT, although it
lacks the random assignment of participants to treatment groups. Such designs may
be particularly suited to research in applied settings, where control over the research
setting is more difficult. Non-equivalent groups or time-series designs are examples of
quasi-experiments.

In a pre-experimental study, only one group of participants receives the intervention.
There may be a pre- and post-test but this design does not allow us to relate any changes
in the variables of interest to the intervention per se. Typically, this type of design could
be considered a pilot study that provides initial support for the consideration of a
particular treatment that can then be tested using more rigorous research protocols.

QUALITATIVE RESEARCH

Qualitative research comprises a wide range of research approaches but it is usually
characterized by rich description and designs in which narrative is used to more closely
represent the experience of participants. It is ideally suited to understanding the process
by which events and actions take place and how views and attitudes change over time
(Maxwell, 1996). For example, longitudinal involvement in the “field” of study offers
an opportunity to explore perceptions of physical activity, the motives and barriers to
involvement, and its role in promoting psychological well-being alongside the narrative
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of participant’s lives (see Faulkner and Biddle, 2004). An important objective may be
to discover and “understand naturally occurring phenomena in their naturally occurring
states” (Patton, 1980, p. 41). As Maykut and Morehouse (1994) remind us:

Qualitative researchers value context sensitivity, that is, understanding a phenomena in
all its complexity and within a particular situation and environment. The quantitative
researcher works to eliminate all of the unique aspects of the environment in order to
apply the results to the largest possible number of subjects and experiments.

(p. 13)

Given the low number of research participants that a researcher may have access to in
some settings, qualitative research designs may be insightful in examining the physical
activity and mental health relationship. Qualitative studies concerned with how different
patients perceive the role of exercise in treatment have been encouraged (Mutrie, 2000).
Increasing attention has also been given to allowing patients and clients to discuss their
experiences and have a voice regarding the improvement in their own quality of life
(e.g., Faulkner and Layzell, 2000). Furthermore, Carless and Faulkner (2003) suggest
that qualitative studies with a focus on change at the individual level do permit greater
insight and understanding of person-level changes than are possible through an RCT.

Qualitative research can therefore focus on both efficacy and effectiveness questions.
In terms of efficacy, participants may individually report on the effects of both acute
and chronic exercise, which may reveal information about associated processes and
mechanisms, and perhaps interactions with medication or other important factors such
as type, frequency, intensity, and duration of exercise. In terms of effectiveness, partic-
ipants may describe their experiences with the delivery of the exercise intervention,
including the positive and negative role of others, and the favorability of the processes
in which they enter, remain in, and exit exercise programs.

Overall, we would argue that it is the integration and awareness of this diversity of
research designs and methodological approaches that will further understanding in
exercise science in general, and physical activity and mental health in particular. We
invite readers to critically assess the claims, made by the reviewers in this collection, in
light of these methodological issues. We believe that a range of research designs, drawn
from the diverse disciplines available, can all contribute to not only developing our
evidence base to support the consideration of physical activity as a mental health
promotion strategy but also our evidence-based practice.

PURPOSE OF THE BOOK

The aim of the current edited collection of reviews is to consider what research evidence
exists to support the emerging use of physical activity and exercise as a mental health
promotion strategy in a range of conditions and populations, and how it can guide
practitioners and researchers in the context of increasing concern for evidence-based
practice.

Leading researchers have been recruited to produce systematic reviews that aim to
minimize bias and use clear criteria for the inclusion of interventions. Priority has been
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given to evidence from RCTs, large scale epidemiological studies, and meta-analytic
reviews. Where such experimental studies are lacking, less rigorous research designs such
as quasi- and pre-experimental designs, and qualitative studies are considered. Authors
have been asked to summarize their findings in tables, identify implications for both
researchers and practitioners, and provide closing sections featuring “what we know” and
“what we need to know” statements. The reviews are loosely divided into three sections.

First, there is interest in the effects of exercise as a treatment or adjunct for clinically
defined mental health problems. Dementia is common, costly, and highly age related.
Danielle Laurin, René Verreault, and Joan Lindsay start this collection by reviewing the
role of physical activity in protecting against problems of serious cognitive impairment
in old age as experienced in some forms of dementia and Alzheimer’s disease.

Schizophrenia is the most common serious mental illness and places a dispropor-
tionately heavy burden on resources in psychiatric care. For people with severe and
enduring mental health problems, improvement in quality of life tends to enhance the
individual’s ability to cope with and manage their disorder. Guy Faulkner reviews the
evidence suggesting that regular physical activity can improve positive aspects of men-
tal health (such as psychological quality of life and emotional well-being) in people with
mental disorders. Dependence on alcohol or drugs falls into all of the commonly used
classifications of mental illness, while alcohol dependence is a common problem affecting
one in six adults aged 16–24 years. Marie Donaghy and Michael Ussher consider the
use of exercise as a coping strategy for these conditions and its subsequent impact on
individual quality of life and overall treatment cost.

Second, there is interest in how exercise may improve mental health in individuals
with common cardiovascular and immunological conditions where complete remission
is difficult or unlikely. The incidence of cancer, HIV, and heart disease is rising and all
are significant causes of mortality. Although once viewed as conditions progressing to
death, these conditions are now often characterized by unpredictable cycles of wellness
and illness. Coping with the diagnosis, impairments, and treatment of such conditions
may be necessary while exercise has the potential to improve both physical and psy-
chological functioning. Kerry Courneya, Ffion Lloyd-Williams and Frances Mair, and
William Stringer review the evidence for exercise in improving the mental health of
individuals coping with the clinical conditions of cancer, heart failure, and HIV/AIDS
respectively.

Third, there is growing interest in the effects of exercise in enhancing mental health
in the general public. Current consensus clearly supports an association between physical
activity and numerous domains of mental health in the general population. This section
will extend these analyses with reviews by Shawn Youngstedt and Julie Freelove-Charton
examining the role of exercise in enhancing quantity and quality of sleep in good and
poor sleepers, and Adrian Taylor and Michael Ussher examining the role of exercise in
smoking cessation and treating nicotine addiction. Finally, contemporary claims for exer-
cise participation serving as a forum for the alleviation of social exclusion (individuals or
communities that suffer from a combination of problems such as poor education, housing,
employment, and health), specifically in terms of juvenile delinquency, are critically
assessed by Fred Coalter.

A closing chapter draws together key findings and identifies issues of both convergence
and divergence emerging across the reviews. The most critical implications for further
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research and practice are discussed. Overall, we hope that this resource will be a catalyst
and valuable for researchers who want to take the field of exercise and mental health
further, and for practitioners in “making the case” for physical activity and mental
health in a range of service delivery settings.
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Physical activity and
dementia

DANIELLE LAURIN, RENÉ VERREAULT, 

AND JOAN LINDSAY

DEMENTIA

Dementia represents a very challenging public health problem affecting our aging
societies, and is projected to further become one of the most preoccupying issues
for social and health services over the next decades (Ernst and Hay, 1997). With few
exceptions, the scientific literature on dementia and Alzheimer’s disease (AD) has not
yet permitted the identification of definitive etiologic hypotheses. However, little atten-
tion has been given to the identification of modifiable factors such as lifestyle habits,
including physical activity.

There is an increasing body of evidence showing that fit older individuals
display enhanced cognitive performance as compared with less fit older individuals, as
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reviewed by Boutcher (2000), and demonstrated more recently by Schuit et al. (2001),
Tabbarah et al. (2002), and Yaffe et al. (2001). In addition, physical activity early in life
could delay cognitive deficits later in life (Dik et al., 2003). To date, few studies have
examined the role of physical activity on the risk of developing dementia and AD in
older persons. There has been some suggestion that physical activity may be protective
against dementia, in particular AD, in analyses using prevalent cases, but these findings
were not consistently replicated. Discordant results were also reported in longitudinal
studies on dementia (Laurin et al., 2001; Wilson et al., 2002). Pathways through which
physical activity could be involved in cognitive function and consequently dementia in
late life have been proposed and tested in experimental studies.

This chapter will review published studies of the association between physical activity
and the risk of dementia, AD, and vascular dementia (VaD) in older populations.
Following a summary of the definitions of concepts surrounding dementia, this chap-
ter will focus on the evidence for the relationship between physical activity and the risk
of dementia from prevalence and incidence analyses in the light of their methodologi-
cal limitations. A brief review of the mechanisms of action underlying these associations
will be given, and further sections will identify issues for the researcher and practitioner,
and identify what we know and need to know.

DEFINITIONS

According to the criteria of the Diagnostic and Statistical Manual of Mental Disorders, fourth
edition (American Psychiatric Association, 1994), dementia is essentially characterized by
the development of multiple cognitive deficits including impairment in memory, the
prominent early symptom and the manifestation of at least one of four possible cognitive
disturbances: deterioration of language function, impaired ability to execute motor activi-
ties, failure to recognize or identify objects, or disturbance in executive functioning. These
cognitive deficits must be severe enough to cause impairment in social or occupational
functioning, and represent a decline from a previous level of functioning.

AD represents the predominant subtype of dementia and accounts for 50–60% of
all cases. Its onset is progressive and continues over several decades before the manifes-
tation of clinical symptoms (American Psychiatric Association, 1994). Histopathological
changes in the brain associated with AD comprise the accumulation of beta-amyloid
protein to form senile plaques (Beyreuther and Masters, 1991), and of twisted protein
fragments to form neurofibrillary tangles (Braak and Braak, 1991). These neuropatho-
logical hallmarks of AD have been generated in transgenic mice, a well-accepted animal
model of AD (Hock and Lamb, 2001; Ishihara et al., 2001). The diagnosis of probable
AD is supported by the gradual deterioration of specific cognitive functions such as
language, motor skills, and perceptions; impaired activities of daily living and altered
patterns of behavior; family history of similar disorders; and laboratory results of normal
lumbar puncture, normal pattern of nonspecific changes in electroencephalogram, and
evidence of cerebral atrophy with progression documented by serial observation
(McKhann et al., 1984). The diagnosis of AD is made only after the elimination of
other causes for dementia. Early onset of AD indicates an onset at age 65 years or before
whereas late onset AD is after age 65.
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VaD is the second most common subtype of dementia (approximately 20–30%), and
occurs when cells in the brain are deprived of oxygen. In contrast to AD, the onset of
VaD is usually unexpected and characterized by rapid modifications in functioning
(American Psychiatric Association, 1994; Roman et al., 1993). Computed tomography
of the head and magnetic resonance imaging must reveal multiple vascular lesions of the
cerebral cortex and subcortical structures. Clinical features of probable VaD include the
early presence of a gait disturbance; a history of unsteadiness and frequent, unprovoked
falls; an early urinary frequency, urgency, and other urinary symptoms not explained by
urologic disease; speech disorder; and personality and mood changes, lack of motiva-
tion, depression, or deficits such as psychomotor retardation and abnormal executive
function. VaD is most frequently the result of a single stroke or multiple strokes. A stroke
occurs when a blood vessel reaching the brain is either blocked by a clot or bursts.

PREVALENCE AND INCIDENCE OF DEMENTIA

Dementia represents the most prevalent neurodegenerative disease in older persons.
Estimates from the Canadian Study of Health and Aging, a large representative sample
of the population aged 65 years and over, living in the community and institutions,
suggested that the prevalence of dementia was 8% (Canadian Study of Health and
Aging Working Group, 1994). AD and VaD were the two most prevalent subtypes,
with AD leading with a prevalence of 5.1% and VaD with 1.5%. As previously demon-
strated (Jorm et al., 1987), the prevalence of dementia rose notably with age: the age-
standardized prevalence rates ranged from 2.4%, among those aged 65–74 years, to
34.5%, among those aged 85 years and over. Using again estimates from the follow-up
of the Canadian Study of Health and Aging (1991–1996), about 2% of the population
developed dementia each year (21 cases per 1,000 persons aged 65 years and over)
(Canadian Study of Health and Aging Working Group, 2000). The annual number of
incident cases increased to 106.5 cases per 1,000 in nondemented persons aged 85 years
and over. These prevalence and incidence rates tend to be positioned toward the
upper end of the range reported in other studies in Europe and North America
(Canadian Study of Health and Aging Working Group, 2000; McDowell, 2001;
Rockwood and Stadnyk, 1994), but this may reflect the inclusion of both community
and institutional samples and the addition of cases of early-stage dementia.

METHOD

Reports were drawn through electronic searches using Medline, Cinahl, and PsycLit as
well as tracking the reference section of relevant papers. Search terms included study
design terms: prospective or trial or cross-sectional or intervention with exercise or physical
activity; and with dementia or Alzheimer or vascular dementia or cognition. Publications
were considered if they were in English or French, if they included some measurement
of physical activity or exercise with dementia as one of the primary outcomes, and if
they were conducted in adult populations with an average or median age of 65 years
and over.
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CASE-CONTROL AND CROSS-SECTIONAL STUDIES

As the preliminary step toward the elucidation of a possible relationship between physical
activity and the risk of dementia, researchers generally compared groups of individuals
with dementia (cases) with groups of individuals without dementia (controls) in case-
control studies. Case-control studies have the advantage of being relatively inexpensive
to conduct but the major disadvantage of assessing a past exposure which may be biased
due to recall. In cross-sectional studies, both past exposure and disease (dementia) are
determined simultaneously for each subject in a sample of a defined population.
The associations observed in cross-sectional studies may be related to survival after
dementia rather than to the risk of developing dementia. In addition, because demen-
tia and past exposure are assessed at the same time, the association may not reflect
a causal relationship. Recall bias may also affect the exposure in cross-sectional studies.
In this section, we will briefly summarize seven studies that were selected because they
had a respectable sample size and included some information on the assessment of
physical activity.

Broe et al. (1990) were one of the first to report the protective effect of physical
activity against AD in an Australian study including 170 age- and sex-matched pairs of
cases and controls aged 52–96 years. Informants of all newly recognized cases of AD
and of their controls were administered a risk factor interview in their home by trained
research assistants. The interview was developed to assess previous health, family his-
tory, lifestyle, and occupational or domestic exposures. Among the 87 variables consid-
ered, physical underactivity as a behavioral trait in the recent past (in the previous
10 years) and the more distant past (before 10 years ago) was noted to be significantly
associated with the risk of AD, as shown by odds ratios (ORs) of 3.5 and 6.3, respec-
tively. However, these two results were computed according to 85 and 84 of the initial
170 pairs of subjects, which could indicate some selection bias. Furthermore, the study
population included both early- and late-onset cases of AD, which prevent us from
generalizing to either subtype. On the other hand, it was noteworthy that underactivity
in the more distant past was related to an increased risk of AD, thereby attenuating the
argument that people with preclinical dementia would be less likely to be physically
active.

Using a similar study design focusing on the impact of specific lifestyles in Japan and
involving 60 cases of AD matched for age and sex with two controls aged 43–89 years,
Kondo et al. (1994) also reported physical inactivity as a significant risk factor. Trained
nurses interviewed close relatives of the cases in order to complete a structured ques-
tionnaire covering 135 questions on lifestyles. The practice (yes/no) of 10 physical
activities (walking, patterned gymnastics, gardening, gate ball, jogging, hiking, dance,
cycling, golf, swordsmanship) during the fifth and sixth decades of life was individually
evaluated. Significant reduced risks of AD were observed for walking, gardening, dance,
and cycling (ORs of 0.4, 0.5, 0.1, and 0.1, respectively). No associations between sports
such as gymnastics, gate ball, jogging, hiking, or golf were found, although all results
tended to show protective risk values. The inclusion of early- and late-onset cases of AD,
the poor validity of the measurement of physical activity, and the fact that exposure was
not assessed in the same manner in cases and controls seriously limits the interpretation
of the results.
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In contrast to the previous two studies, Mayeux et al. (1993) did not observe any
differences between 138 older cases of AD and 193 controls residing in New York
communities, in the frequency of reported athletic activity now and in the past.
Exposure to physical activity was ascertained following a structured interview with
cases and their informants together, while controls were interviewed directly without
informants.

Using information collected from a mailed health survey questionnaire completed
11 and 14 years before assessment of cognitive status, Paganini-Hill and Henderson
(1994, 1996) published two case-control analyses within a cohort of residents of
a California retirement community initially including 8,877 women. The questionnaire
comprised details of lifestyle characteristics including exercise habits. According to the
authors, no association between physical activity and the prevalence of AD and related
dementia was observed in either analysis. A major limitation of these analyses was that
the outcomes were collected using death certificates which are known to underreport
dementia (Raiford et al., 1994).

More recently, Friedland et al. (2001) carried out a case-control study in the
US including 193 cases of AD and 358 controls matched for age and sex in order to
determine the association with activities during midlife. The researchers collected data
on 26 nonoccupational activities from ages 20–60. Questionnaires were completed in
the home by informants for cases, and by controls themselves. Activities were grouped
into three categories (passive, intellectual, and physical) which were used to create three
measures: diversity (total number of activities), intensity (hours per month), and
percentage intensity (percentage of total activity hours for each activity category). After
controlling for year of birth, sex, education, and income, a significant increased risk of
AD was found in subjects having less than the mean value of activities (OR � 3.9), and in
those with low physical diversity (OR � 2.7). No difference was observed on physical
activity according to intensity score and percentage intensity. Despite these inconsistent
results, the authors nevertheless concluded that subjects with AD were less active in
midlife in terms of physical activities than controls.

Using information collected from a self-administered questionnaire completed more
than 20 years ago, Yamada et al. (2003) also investigated the association between
midlife risk factors and the prevalence of AD (n � 51) and VaD (n � 38) in 1,774
surviving members of a cohort including atomic bomb survivors and controls residing
in Hiroshima and Nagasaki. No effects on the risk of AD and VaD were observed
according to the physical activity index calculated from occupational and leisure
activities. Although the source of information for this analysis should not be influenced
by recall as in more traditional case-control studies, these results are difficult to generalize
to other older populations due to the selection of the participants.

SUMMARY

These studies tend to suggest a slight beneficial influence of physical activity against
AD. One major limitation is that the measurement of physical activity is based on a
single question without detailed information on the frequency of the activity, its duration,
or its intensity. Another frequent limitation is the fact that asymmetrical data collection
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was performed: exposure was collected from surrogates (e.g., spouses, children, other
family members) for cases, and from controls for themselves. This procedure may have
potentially introduced important misclassification biases. Data from surrogate inter-
views is generally considered reliable, but its validity is yet to be confirmed. It is well
known that the use of a case-control design or a cross-sectional one may interfere with
the interpretation of results since they could be the consequence of the onset of the
disease rather than a risk factor. This is especially true since dementia is known to have
a long preclinical period.

COHORT STUDIES

Cohort or prospective studies, where researchers selected samples from defined older
populations, separated them according to physical activity status, and followed them up
to compare the incidence of dementia, constituted the second type of study design
generally used. Since exposure is collected from individuals free of dementia at baseline,
this design allows a more accurate evaluation of the contribution of physical activity to
the causation of dementia in the sense that it clarifies the temporal relationship between
exposure and disease. However, temporality may still remain problematic because
subjects in the early stages of dementia could reduce their activities due to the manifes-
tation of symptoms during the preclinical phase, generating an overestimation of
the protective effect. This limitation is particularly important when data with short
follow-up periods are used. With this in mind, several studies investigated the effect of
physical activity on cognitive performance, but few of them concentrated their efforts
on dementia and its main subtypes. Eight studies are summarized in Table 2.1.

Using prevalence data from 1,090 community residents in an urban area of Beijing,
Li et al. (1989) observed a small but significant correlation between physical mobility
and the Mini-Mental State Examination (MMSE) score, a validated screening test for
dementia (Folstein et al., 1975). Information including physical mobility was obtained
by interviewing subjects in their homes. Follow-up of this cohort for three years cor-
roborated the previous finding (Li et al., 1991). Subjects limited to indoor activities
had a significantly higher relative risk (RR) of dementia (RR � 4.9, after adjustment
for age). This follow-up analysis, however, was based on only 13 incident cases of
dementia from the 739 surviving members of the cohort.

The effect of physical activity was considered in a French prospective cohort by
studying the association between leisure activities and the risk of dementia (Fabrigoule
et al., 1995). Data on sports or gymnastics participation (yes/no) was collected during
the visit of a psychologist trained for home interviews. Two follow-up examinations
took place, after one year, and after three years, and included a total of 2,040 subjects.
Participation in sports at baseline was related to a significantly reduced risk of demen-
tia after adjustment for age (RR � 0.24; 95% confidence interval (CI), 0.09–0.64).
However, this protective effect was no longer significant after further adjustment for
baseline cognitive performance (MMSE score) (RR � 0.33; 95% CI, 0.10–1.04).
Because cognitive performance is highly correlated with dementia, its inclusion in the
regression model contributed to the underestimation of the association, which resulted
in a nonsignificant relationship.
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In a cohort study of 826 Japanese subjects followed for seven years by Yoshitake et al.
(1995), moderate physical activity was associated with a preventive effect on AD. The
active group included subjects who reported in the initial screening survey either exer-
cising daily during the leisure period (four categories), or doing moderate to strenuous
physical activity at work (four categories). No other details about physical activities
are given. Physical activity (yes/no) was associated with a markedly significant 80%
reduction in risk for AD after adjustment for age, sex, and initial screening score. No
significant association was observed between physical activity and VaD.

In a small three-year cohort study including 299 very old subjects (i.e., 75–99) living
in the community at baseline, Broe et al. (1998) did not find any associations between
physical activity, dementia, and AD. Physical activity was ascertained by asking subjects
the number of times per month they worked in the garden or yard, did active sports or
exercises, and went for walks. No health habits predicted incident cases of dementia and
AD after adjustment for age, sex, and education.

Significant protective effects of physical activity against dementia and AD were
reported in a large-scale, multicenter, cohort study of a representative sample of the
Canadian elderly population after a five-year follow-up (Laurin et al., 2001). Physical
activity at baseline was measured by combining two questions from a self-administered
questionnaire regarding frequency and intensity of regular physical activity to create a
four-level composite score which was further validated using an interview-administered
version of the questionnaire (Davis et al., 2001). The effect of physical activity was ana-
lyzed using a case-control approach including information from 3,679 controls and 248
incident cases of dementia of which 169 were diagnosed with AD and 54 with VaD.
Moderate and high levels of physical activity were associated with significantly lower
risks for AD and dementia by 30–50%. A similar nonsignificant effect was found in
VaD, which may be due to a small sample size. The associations between AD and
dementia were significant and stronger in women, and revealed a dose-response rela-
tionship showing decreasing risk with increasing level of physical activity. Like several
studies on dementia, analyses did not include subjects who died during follow-up.
However, the possibility of a selection bias due to survival was examined by the means
of a variable generated using the information from death certificates, proxy interviews,
and a logistic regression model estimating the probability of death due to dementia
(Canadian Study of Health and Aging Working Group, 2000). Revised analyses showed
that the exclusion of deceased subjects from the analysis had little effect, if anything
making the estimates more conservative. In addition, the potentially confounding effect
of several variables related to health status was investigated, and risk estimates remained
essentially unchanged.

Wilson et al. (2002) tested the associations between cognitive and physical activities,
and the incidence of AD based on a cohort including 733 older nuns, priests, and
brothers recruited from groups across the United States and followed up for an average
of 4.5 years. Assessment of cognitive activity at baseline was established by asking sub-
jects about time spent in seven common activities involving information processing as
a main component (e.g., watching television, listening to the radio). Participation in
physical activities at baseline was estimated using a series of questions about the num-
ber of occasions and average minutes per occasion they had practiced five types of phys-
ical activities in the last two weeks (e.g., walking, gardening). A composite measure of
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physical activity was generated and divided into quartiles. Cognitive activity score was
associated with a 33% reduction in risk of AD, after adjustment for age, sex, and edu-
cation, whereas participation in physical activities was reported not to be associated
with AD. According to the authors, these results may suggest that the association
between the cognitive activity and dementia is a reflection of mental stimulation rather
than a nonspecific consequence of being active. Nevertheless, the highest quartile of
physical activity showed a lower risk by 39% for AD compared with the lowest quar-
tile (RR � 0.61; 95% CI, 0.35–1.05). One limitation of this study was the fact that
the cohort was self-selected, and almost certainly differed from older general populations
in education, and other lifestyle habits.

Wang et al. (2002) also tested the hypothesis that leisure activities including intel-
lectual, physical, social, productive, and recreational categories, could be protective
against dementia using data from a population-based study in the area of Stockholm.
Subjects (n � 507) were interviewed personally by trained nurses about recreational
activities at baseline, on average 6.4 years before the diagnosis of dementia. They were
also asked whether they regularly engaged in any particular activities, and if so, to spec-
ify the types of activities and the frequency of participation. Physical activity covered
swimming, walking, or gymnastics. Results suggested that frequent participation in
intellectual, social, or productive activity was independently associated with a lower risk
of dementia. In contrast, no significant beneficial effect of physical activity on demen-
tia was observed (RR � 0.41; 95% CI, 0.13–1.31) after controlling for several poten-
tial confounders including baseline cognitive functioning (MMSE). Only 9 incident
cases of 123 had engaged in some physical activity, which restricts the statistical power
of this result.

In a more recent study on the relationship of leisure (cognitive and physical) 
activities to dementia, Verghese et al. (2003) analyzed the data of a cohort of 469 vol-
unteers residing in the Bronx community and followed up for an average of 5.1 years.
Subjects were interviewed at baseline about the frequency of participation in 6 cogni-
tive activities and 11 physical activities. Possible frequency of participation comprised:
daily, several days per week, once weekly, monthly, occasionally, or never. These answers
were examined individually, and recoded to create a scale with one point corresponding
to participation in one activity for one day per week. An increment in the cognitive
activity score was significantly associated with a reduced risk of dementia, AD, and
VaD, even after adjustment for several potential confounding variables. There was no
association between the physical activity score and dementia. On the other hand, danc-
ing and walking were inversely associated with dementia (RRs � 0.24; 95% CI,
0.06–0.99, and 0.67; 95% CI, 0.45–1.05, respectively). Inclusion of volunteer subjects
who were aged 75 years or over at baseline restricts the generalizability of the results.

SUMMARY

Of the previous eight studies addressed, five suggested some protective effect of physical
activity on dementia or AD. Among the three studies reporting no association, two sug-
gested a trend towards a decreased risk. The majority of studies were limited to data col-
lected from a single question which does not allow a valid estimation of the predictive
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value of several physical activities. None of these studies assessed changes in physical
activity or adherence during the follow-up period. Only one study investigated the role
of physical activity from representative samples of older persons randomly selected, and
suggested that regular physical activity might delay the onset of AD and dementia in an
older population. On the other hand, the most recent prospective studies tend to high-
light that physical activities with a cognitive component could be especially protective
when compared to physical activity alone.

POTENTIAL MECHANISMS

Support for the role of physical activity in the prevention of cognitive impairment and
dementia later in life comes from the identification of a number of mechanisms in ani-
mal and clinical studies, as reviewed by Laurin et al. (2003). One of the most frequently
mentioned mechanisms pertaining to the relationship between physical activity and
cognition concerns the sustenance of cerebral blood flow. Regular participation in phys-
ical activity could result in the maintenance of optimal cerebral perfusion and good cere-
brovascular health. Vascular factors are part of the pathogenesis of VaD, and much
evidence has suggested that they also play an important role in AD (Launer, 2002). The
effects of three levels of physical activity on cerebral perfusion in three groups of 30 older
volunteers each, were measured in a four-year prospective study designed by Rogers et al.
(1990). Compared to working and retired-active subjects, only retired-inactive subjects
exhibited significant declines in cerebral blood flow over time. Retired-inactive subjects
had also significantly lower cognitive performance compared to working and retired-
active subjects at the end of follow-up, but cognitive performance was not evaluated at
baseline. Physical activity could help to sustain cerebral perfusion in hypertensive per-
sons by decreasing blood pressure (Whelton et al., 2002), which has been documented
as a risk factor for VaD and cognitive impairment. The presence of high blood pressure
15–20 years prior to the onset of AD, as well as an increased risk of AD, has been
observed in population-based studies (Launer et al., 2000; Skoog et al., 1996). In addi-
tion, physical activity may act on cerebral blood perfusion by reducing the concentration
of low-density lipoproteins (Stefanick et al., 1998). Endurance exercise training has been
found to have an independent but complementary effect to hormone replacement ther-
apy on serum lipid profiles in healthy postmenopausal women (Binder et al., 1996).
Moreover, physical activity could inhibit platelet aggregability (Rauramaa et al., 1986)
and enhance cerebral metabolic demands (Rogers et al., 1990).

Reduced cerebral oxygenation is another mechanism potentially associated with neuro-
psychological function. Although oxygen may not play the key role in brain function,
it has been related to changes occurring with aging in brain chemistry. Aerobic capac-
ity and nutrient supply to the brain could be improved in response to an exercise
program. Enhanced performances on several neuropsychological tasks were observed
following a four-month aerobic exercise program in three groups of 13–15 older seden-
tary volunteers (Dustman et al., 1984). Improvement in test scores could be linked to
the increase in transport and exploitation of oxygen in the brain and tissues following the
exercise program. In contrast, increased aerobic metabolism during and after physical
activity has been suggested to be a source of oxidative stress (Leeuwenburgh and
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Heinecke, 2001). Strenuous exercise increases oxygen consumption and causes a
disturbance of intracellular prooxidant–antioxidant homeostasis (Ji, 1999). This phe-
nomenon could promote the accumulation of reactive oxygen species (Bejma and Ji,
1999) which lead to apoptotic cell death. It has been speculated that exercise-induced
apoptosis ensures optimal body function that rather serves to remove specific damaged
cells without any important inflammatory responses (Phaneuf and Leeuwenburgh, 2001).

On a molecular basis, growth factors are believed to stimulate protective mechanisms in
the brain following physical activity given their roles in promoting cell growth and neu-
ronal function. Experimental studies in rodents have demonstrated that physical activity
may regulate the expression of fibroblast growth factor, which indicates that growth factors
could be mediators (Gómez-Pinilla et al., 1997). Combined antidepressant treatment and
physical activity led to the potentiation of brain-derived neurotrophic factor expression of
the rat hippocampus, the most widely distributed growth factor within the brain that influ-
ences the function of several neurotransmitter systems (Russo-Neustadt et al., 1999). In a
review by Cotman and Berchtold (2002), it was mentioned that in addition to increasing
concentrations of brain-derived neurotrophic factor, exercise induced the expression of
genes that would be predicted to benefit brain plasticity processes such as vascularization,
neurogenesis, functional changes in neuronal structure and neuronal resistance to injury.

SUMMARY

AD and dementia represent major health problems for our aging societies and despite
much research effort, few protective factors exist. As we have shown, very few studies
have been specifically designed to investigate the association between physical activity
and dementia. Unfortunately, those studies that have, did not use a validated measure-
ment of physical activity. Moreover, this measurement of physical activity would be
especially valuable if it evaluated dimensions of relevance to dementia and its subtypes,
in terms of type, frequency, intensity, and duration. Gradation of the mental challenge
in performing the activity could be another factor to consider. For example, pedaling a
stationary bike may do less for the prevention of decline in neuropsychological
processes than a game of table tennis or a walk through undulating surroundings.

The fairly consistent finding of a reduced risk of dementia with physical activity
tends to suggest that physical activity may have some impact on the onset of the disease
in older people. Plausible biological pathways underlying the potentially protective
effect of physical activity on cognition have been established. Nevertheless, a variety of
methodological issues exist in the research which may limit the conclusions that can be
drawn at this early stage in this work.

IMPLICATIONS FOR RESEARCHERS AND PRACTITIONERS

Further research is thus warranted to demonstrate more rigorously the relationship
between physical activity and the incidence of dementia and its subtypes. Randomized tri-
als are regarded as the best study design for evaluating the effectiveness and harmful effects
of new interventions. To date, the results of a first randomized controlled trial testing
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physical training interventions in order to improve physical health and function and
affective status of older individuals with AD have been reported (Teri et al., 2003). The
home-based exercise training over three months combined with caregiver training in
behavioral management techniques reduced functional dependence and delayed institu-
tionalization among subjects with AD, thus, improving their mobility and enhancing
their quality of life despite progression of the disease. Although the previous study may be
viewed as a convincing demonstration of secondary prevention, the role of physical activ-
ity as a primary measure of prevention would be even more important to evaluate inas-
much as older individuals are able to adapt and respond to physical training. Given the
lengthy preclinical phase of dementia, it may be argued that primary prevention in clini-
cal trials is difficult to ascertain. Despite major constraints of design conceptualization,
results from these experimental studies could have important public health implications.

The finding of some positive effects on cognitive function (e.g., delayed risk of onset
of dementia or delayed institutionalization rate with physical activity) suggests that
physical activity may have significant protective effects in older persons. Benefits of
physical training interventions on cognitive performance have already been reported in
older individuals – even in the very old, healthy or frail, living in the community or in
institutions (Boutcher, 2000). Before randomized trials provide invalid or confirmatory
evidence between physical activity and dementia, a fair recommendation for the major-
ity of older people would be to remain physically active as much as possible. Physical
activity has been shown to be beneficial in several chronic disease associated with aging
(Mazzeo et al., 1998), and dementia could soon be another one more to add to the list.

WHAT WE KNOW SUMMARY

● Physical activity has been shown to be inversely associated with cognitive decline, as
measured by the drop in cognitive performance over time, in older persons.

● Case-control studies tend to show a slight beneficial influence of physical activity
against AD.

● Prospective analyses tend to show a more convincing protective effect of physical
activity against AD and all forms of dementia combined.

● No association is evident between physical activity and VaD.
● Physical activity has been shown to improve the functional status in frail nursing

home residents with dementia including AD.
● There is no evidence that physical activity or exercise (including vigorous) is

harmful.

WHAT WE NEED TO KNOW SUMMARY

● Is lower intensity physical activity as effective as higher intensity physical activity?
Are there risks from very high intensity exercise?

● Could physical activity in midlife prevent the onset of dementia in late life?
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● What are the benefits of short-term programs of exercise? How long does it take for
an exercise program to show any protective effects?

● Is the intensity of less physical activities categorized as recreational or leisure activities,
substantial enough to contribute to the overall aerobic capacity?

● Do physical activities that require concentration, or concurrent mental activity, have
a stronger protective effect than physical activity alone?

● What are the bio-physical and psycho-social mechanisms underlying the protective
effect of physical activity against dementia?

● Are there any interactions between medication and physical activity?
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Exercise as an adjunct
treatment for
schizophrenia

GUY E. J. FAULKNER

SCHIZOPHRENIA

Schizophrenia is a serious mental illness characterized by severe personality disorganization,
distortion of reality, and an inability to function in daily life. The clinical features of
schizophrenia typically include changes in thinking, changes in perception, blunted or
inappropriate affect, and a reduced level of social functioning. Schizophrenia is often
regarded as one of the most debilitating psychiatric disorders as it imposes a heavy
burden on patients, caregivers, the health service, and wider society, far in excess of its
prevalence (Knapp, 1997). For example, nearly 3% of the total burden of human
disease globally is attributed to schizophrenia despite a commonly reported prevalence
of only 1% (Murray and Lopez, 1996). Estimates suggest CAN$4.35 billion is spent
annually on the direct and indirect costs of schizophrenia in Canada (Goeree et al.,
1999), and AUS$740 million on direct costs in Australia between 1997 and 1998
(Andrews et al., 2003).

The symptoms of schizophrenia can be divided into positive and negative symptoms
because of their impact on diagnosis and treatment, although it is important to
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highlight that the range and nature of symptoms vary widely between individuals
(USDHHS, 1999). Positive symptoms are those that appear to reflect an excess or
distortion of normal functions and are manifested in symptoms such as delusions,
hallucinations, and thought disorder. Negative symptoms are those that appear to
reflect a reduction or loss of normal functions and reflect symptoms such as affective
flattening, apathy, social withdrawal, and cognitive impairments.

The cause of schizophrenia has not yet been determined although typically medical
science considers schizophrenia as a disease of the brain (Health Canada, 2002).
However, psychiatric consensus points to the onset and course of schizophrenia being
most likely the result of an interaction between genetic and environmental influences
(e.g., Puri et al., 2002). In terms of onset, the disorder often appears earlier in men, usu-
ally in the late teens or early twenties, than in women, who are generally affected in the
twenties to early thirties (USDHHS, 1999). However, with respect to prevalence rates,
schizophrenia affects men and women with equal frequency. The course and outcome
of schizophrenia is again highly unpredictable. Long-term follow-up studies indicate
that one-half to two-thirds of individuals with schizophrenia significantly improve or
recover, some completely, and that less than a quarter remain permanently affected
(Ciompi, 1984; Harding et al., 1992; Tsuang et al., 1979).

Optimal treatment of schizophrenia includes some form of pharmacotherapy with
antipsychotic medication. However, pharmacological treatment is typically not consid-
ered sufficient by itself due to problems with medication compliance and concerns
about the effectiveness of such medication. For example, up to 40% of patients have a
poor response to antipsychotic medication and continue to show moderate to severe
psychotic symptoms (Kane, 1996). Moreover, there is even doubt as to whether more
recent pharmacological developments such as atypical antipsychotics are more effective
or better tolerated than conventional antipsychotics (Geddes et al., 2000). Additionally,
antipsychotic drugs have little impact on the negative symptoms of schizophrenia
which may make occupational and social rehabilitation difficult. Drug treatment is
consequently often combined with a variety of psychosocial interventions. Cognitive
behavior therapy (CBT) and family interventions are two treatments that may be
potentially effective (Pilling et al., 2002a) while social skills training and cognitive
remediation have no reliable support (Pilling et al., 2002b). In general, the treatment
of schizophrenia is far from perfected and other strategies that may reduce relapse, and
the residual symptoms or negative symptoms associated with schizophrenia, require
examination.

THE CASE FOR PHYSICAL ACTIVITY/EXERCISE

For people with mental health disorders such as schizophrenia, improvement in
quality of life tends to enhance the individual’s ability to cope with and manage 
their disorder. As such, physical activity has the potential to improve quality of life for
people with mental health disorders through two inter-related routes: physical and
psychological (Carless and Faulkner, 2003). In terms of physical quality of life, indi-
viduals with mental health disorders have the same physical health needs as the general
population.
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Physical benefits

Individuals with serious mental illness are more likely to be sedentary than the general
population (Brown et al., 1999; Chamove, 1986; Davidson et al., 2001; Farnam et al.,
1999) and are consequently at high risk for chronic medical conditions associated with
sedentariness. Epidemiological surveys demonstrate an excess of physical morbidity and
premature mortality in individuals with mental disorders (e.g., Harris and Barraclough,
1998). For example, rates of physical comorbidities such as hypertension, diabetes, respi-
ratory disease, and cardiovascular disease are as high as 60% in people with serious mental
illness while premature mortality rates are 2.4 times higher than in the general population
(Bartsch et al., 1990; Berren et al., 1994; Koran et al., 1989). There is a marked increase in
standardized mortality ratios in schizophrenia in both natural and unnatural causes of
death with the largest single cause of death being cardiovascular diseases (Osby et al.,
2000). Much of the increase in chronic medical illness among individuals with serious
mental illness may be attributed to the increased prevalence of obesity in this population
(Green et al., 2000; McCreadie, 2003; McIntyre et al., 2001) and the excessive weight
gain associated with antipsychotic medication (Allison et al., 1999).

While it is difficult to identify the relative contributions of disease-specific factors
such as genetics, the side-effects of medications, or lifestyle factors such as diet, to the
prevalence of obesity and increased mortality, it is clear that helping individuals with
serious mental illness become more physically active can decrease their health risks. For
example, patients with schizophrenia are generally likely to develop type 2 diabetes
mellitus up to two times greater than age-corrected general population rates (Lean and
Pajonk, 2003) yet we know from large randomized intervention trials that lifestyle
interventions including physical activity can reduce its incidence (e.g., Knowler et al.,
2002; Tuomilehto et al., 2001). Given inconsistent results regarding pharmacological
interventions for weight loss, programs that include physical activity provision may play
a critical role in limiting weight gain in this population (Faulkner et al., 2003).

Good physical health is a realistic goal for people with mental illness and lifestyle
programs that consider both physical activity and diet are essential (Le Fevre, 2001;
Osborn, 2001). Recovery from serious mental illness and reintegration into the community
is fundamentally threatened by ignoring the physical health needs of these patients. For
example, the weight gain induced by many antipsychotic agents is likely to have important
deleterious effects on mortality, health, quality of life, and physical functioning, and may
reduce compliance to treatment regimens (Fontaine et al., 2001; Kawachi, 1999; Kurzthaler
and Fleischhacker, 2001; Weiden et al., 2004). If we ignore these physical health needs then
we will continue to see people with severe mental illness dying 10–15 years earlier than the
general population (Goldman, 1999). The physical benefits alone from regular physical
activity in reducing morbidity and mortality in this population are sufficient justification
for the inclusion of exercise in programs of rehabilitation (Faulkner and Biddle, 1999).

Psychological benefits

Given the clear health benefits to be derived for this population if exercise was a regular
“habit,” any psychological benefit can almost be seen as a bonus, although not a
prerequisite before promoting the use of exercise as an adjunct treatment for schizophrenia.
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However, positive psychological effects from physical activity in clinical populations have
been reported even among those individuals who experience no objective diagnostic
improvement (Faulkner and Biddle, 1999; Plante, 1993), and improved quality of life is
particularly important for individuals with severe and enduring mental health problems
when complete remission may be unrealistic (Faulkner and Sparkes, 1999). Simply, indi-
viduals with a severe mental illness such as schizophrenia can attain positive mental health
benefits (Carless and Faulkner, 2003). Exercise may be an appropriate and inexpensive
form of secondary preventive/rehabilitative medicine in schizophrenia (Pelham et al.,
1993). The aim of the following review is to identify and critically evaluate the existing
research that has utilized exercise as an adjunct therapy for schizophrenia.

METHOD

Published studies investigating exercise/physical activity as a therapeutic intervention for
adults with schizophrenia were identified using Social Science Citation Index and Embase
via BIDS, PsychLit, MEDLINE, and Sport Discus. Keywords included exercise, physical
activity, fitness, and schizophrenia. Three decades of literature were searched from 1974 to
2004 with only English language studies selected. The search was supplemented by exam-
ining the references from the retrieved papers and handsearching. There was no exclusion
criteria related to study design, and studies using qualitative or quantitative methodologies
were included. Studies were excluded if exercise/physical activity was not the specific inter-
vention examined and/or the sample used did not specifically consist of individuals with
schizophrenia (Auchus et al., 1995; Chastain and Shapiro, 1987; Clark et al., 1975; Conroy
et al., 1982; Hannaford et al., 1988; Hutchinson and Skrinar, 1994; Hutchinson et al.,
1999; Kaplan et al., 1983; Netz et al., 1994; Powell, 1974; Skrinar and Hutchinson, 1994;
Skrinar et al., 1992; Sule, 1987). These studies fail to distinguish relative effects of exercise
on different diagnostic groups and apply a nomothetic approach to widely diverse and
heterogeneous diagnoses. Overall, fifteen studies were included in the review.

The results are presented in three sections and classified by means of Campbell and
Stanley’s (1963) pre-experimental, quasi-experimental, and experimental categories.
Additionally, a number of other categories are included. “Participants” describes the
general nature of participants involved; “Design” expands on the research design that
was used; “Treatment” describes the content of the exercise program offered;
“Psychological instruments” refers to the dependent measures assessed at pre- and post-
treatment including self-report and qualitative methods; and “Outcome” describes the
effects of exercise participation for the participants. Statistical significance criteria are
presented where available.

RESULTS

Pre-experimental research

Nine studies (60% of all studies in the review) were located in this section and were
predominantly of a one group pretest–posttest design. A summary of the pre-experimental
research can be found in Table 3.1.



E X E R C I S E  A N D  S C H I Z O P H R E N I A

31

The participants were generally adult males and females representing both inpatient
and outpatient populations. All had diagnoses of chronic schizophrenia, which is
characterized by the existence of more negative than positive features of schizophrenia.
Standardized psychological instruments used included the Beck Depression Inventory
(BDI; Beck et al., 1961), the Mental Health Inventory (MHI; Veit and Ware, 1983),
Brief Psychotic Rating Scale (BPRS; Overall and Gorham, 1962), and the Nurses’
Observation Scale for In-Patient Evaluation (NOSIE; Honigfeld et al., 1965).

Qualitative measures ranged from more in-depth ethnography (including partici-
pant observation) (Faulkner and Sparkes, 1999) to standard interviewing techniques
(Carter-Morris and Faulkner, 2003; Pelham et al., 1993). Submaximal predicted oxygen
uptake tests were included in three studies. Exercise programs were generally of a
moderate intensity, each session of at least 30 min duration, during a program of eight,
ten, or twelve weeks. Frequency was less consistent, ranging from once a week to two
or four sessions a week. Cycle ergometer, walking, swimming, football, weight training,
and movement (stretching) sessions were reported.

Outcome results indicated all studies reported some improvement on psychometric
outcome variables (i.e., body image, mental health, depression, components of NOSIE
and BPRS). Where measured, increased aerobic fitness was reported. Additionally, there
was a significant negative correlation between predicted aerobic fitness and level of
depression in one study (Pelham et al., 1993).

The qualitative studies reported antidepressant, anxiety-reduction, mood elevating
effects, increased social interaction, self-esteem, and improved concentration. Three
small case studies reported individuals who self-reported exercise as a useful strategy for
reducing auditory hallucinations (Belcher, 1988; Carter-Morris and Faulkner, 2003;
Faulkner and Sparkes, 1999). Improved behavior and sleep patterns were also reported
in one study (Faulkner and Sparkes, 1999).

Conversely, Faulkner and Sparkes (1999) described one participant who did not
experience any psychological improvement, self-reported or observed, during participa-
tion in the exercise program. Adams (1995), in his single subject case study, also
reported that while there were changes on certain items of the BPRS, overall the total
psychopathology score suggested the participant became “less well mentally.”

Quasi-experimental research

Four studies in this category were located, with two using control group comparisons
and two with a repeated measures and/or cross-over design. A summary can be found
in Table 3.2.individuals with schizophrenia

The participants were predominantly adult males and females representing both
inpatient and outpatient populations. All had diagnoses of chronic schizophrenia. One
study examined adolescent boys and girls (Bergman et al., 1993) and is perhaps the first
to consider the role of exercise after the initial onset of schizophrenia. Standardized
psychological instruments used included the Brief Symptom Inventory (BSI; Derogatis
and Melisaratos, 1983), BPRS, the NOSIE, the Profile of Mood States (POMS;
McNair et al., 1971), the State-Trait Anxiety Inventory (STAI; Spielberger et al., 1983),
the Physical Estimation and Attraction Scales (PEAS; Sonstroem, 1978), Physical
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Self-Efficacy (PSE; Ryckman et al., 1982) and Perceived Competence Scales (PCS;
Harter, 1982), Visual Analogue Scale (VAS; Carlsson, 1983), and the Symptoms Check
List-90 (SCL-90; Derogatis et al., 1974). No study examined physiological change.

Exercise programs lasted from three weeks to six months and consisted of 40 min
jogging three times a week, 45 min of moderate skills-based physical activity five times
a week, or 30–50 min of light or moderate activity twice a week. The study reported by
Hatlova and Basny sen (1995), was one of a series of Czech studies (Mrazek and
Hatlova, 1995; Petra and Hatlova, 1995) that poorly described the delivery of exercise
programs for patients at a Psychiatric Hospital in Prague. Problems in translation may
be a cause, but only vague descriptions of the exercise program and research design are
given, with little discussion of the findings and limitations of their work. Three groups
were established including a light callisthenics group, a more active sport/aerobics
group, and a control group. In the study conducted by Gimino and Levin (1984) a
control group was matched for sex, age, and diagnosis. No mention was made about
whether participants were randomly allocated to each condition. Finally, Chamove
(1986) used participants as their own control by comparing behavior on days of activ-
ity and inactivity. Additionally, nurses and patients were blind to the true purpose of
this study.

Outcome results indicated that all studies reported some improvement on the
inventory measures used (components of NOSIE, POMS, SCL-90, STAI, PSE, and the
BPRS) except for the PEAS scale where no change was reported on perceived self-image
scores. Changes on BPRS measures in the Czech studies imply reductions in a “total
pathology” score; however, it does not specify which items of the BPRS changed. This
information would provide greater insight as to what the “exercise” possibly influenced,
such as the positive symptoms of hallucinations and delusions or the negative symptoms
of social withdrawal and depressed mood. In contrast, Bergman and colleagues (1993)
found no improvement in psychopathological characteristics among their adolescent
sample.

Experimental research

Two studies incorporated an element of randomization into their research design
although randomization procedures are not described (Lukoff et al., 1986; Pelham
et al., 1993). In Pelham and colleagues’ (1993) study, a time-series analysis showed that
five chronic outpatients randomly assigned to a twelve week aerobic exercise group had
significant reductions in depression scores (BDI), along with increases in aerobic fitness
(see Table 3.2). Conversely, five clients assigned to a non-aerobic 12-week training
group did not improve in aerobic fitness or BDI scores. No explanation was offered for
the difference in BDI scores across the two conditions.

Lukoff and colleagues (1986) found that both a social skills group and an exercise
group (which included education) showed similar but substantial and significant reduc-
tions in overall psychopathology over the course of their nine-week program (as meas-
ured by the SCL-90, Psychiatric Assessment Scale (PAS; Krawiecka et al., 1977), Nurses
Global Impressions Scale (NGI; Guy, 1976), and the Tennessee Self-Concept Test
(TSC; Fitts, 1965)). There were no dropouts in the exercise group and an increase in
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fitness, as measured by the Cooper 12-min aerobic fitness test, was reported. However,
there was a high rate of relapse (79%) in the exercise group during the two-year follow-
up. The authors suggest that participants had difficulty transferring the skills obtained
during the highly structured inpatient program to the community. Given the multiple
components within this intervention it would be impossible to attribute any outcomes
specifically to exercise.

DISCUSSION

Research on the effects of physical activity on the physical and mental health of
individuals with schizophrenia is relatively scarce and existing research is weak. Small
samples of self-selected participants, lack of control groups, or inadequately selected
control groups are common methodological weaknesses. Also, adherence rates were
rarely reported. Neither randomized controlled physical activity intervention trials nor
cost-effectiveness studies have been conducted to evaluate physical activity interven-
tions in people with serious mental illness. Accordingly, any conclusions drawn from
these studies must be treated with caution. At the very least, the existing research clearly
demonstrates that physical activity interventions are possible with this population
group. Furthermore, tentative evidence also suggests that physical activity participation
is associated with the alleviation of some of the positive and negative symptoms of
schizophrenia.

Positive symptoms

Very few research studies have attempted to directly investigate the effects of exercise on
psychotic symptoms. This has subsequently led researchers such as Folkins and Sime
(1981) and Plante (1993, 1996) to conclude that it was not possible to draw any con-
clusions regarding the effect of exercise training on psychotic symptomatology. When
psychometrically validated measures of such symptomatology were used, four of six
studies reported improvement (Chamove, 1986; Hatlova and Basny sen, 1995; Lukoff
et al., 1986; Mrazek and Hatlova, 1995). For example, findings from Chamove (1986)
that less psychotic features were displayed on days of activity, Belcher’s (1988) single
subject case study, and descriptions by Faulkner and Sparkes (1999) and Carter-Morris
and Faulkner (2003) of participants self-reporting the use of exercise to control audi-
tory hallucinations are tentative indications that exercise can alleviate some of the more
chronic psychotic symptoms.

However, more conclusive evidence does exist that individuals with schizophrenia
can develop effective means of dealing with their illness (Carr, 1988; Lee et al., 1993;
Tarrier, 1994). Further inferences can be drawn from research that has explored the gen-
eral coping strategies of individuals with schizophrenia. For example, as many as 78%
of individuals with schizophrenia report that they have used exercise in some way to
reduce hallucinations (Falloon and Talbot, 1981). Similarly, Yagi et al. (1991) analyzed
coping strategies of a sample of patients with schizophrenia and depression and con-
cluded that “in comparison with depressive patients [that] most schizophrenic patients
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might successfully cope with their acute psychosis by an increase in activity” (p. 88). It
is unclear, as with general coping research, whether the symptoms themselves, or merely
the patient’s reports of them, have been reduced (Tarrier et al., 1993).

One element of CBT is the investigation of “coping strategies.” Exercise is suggested
as a behavioral strategy (Tarrier, 1994), but as yet has received no systematic investi-
gation in the psychological literature as a strategy in its own right. Links between the
process of exercise and CBT have been suggested (Faulkner and Biddle, 2001), and
using exercise and physical activity as an experiential context for challenging disturbing
hallucinations or delusions might be appropriate for some individuals with schizophrenia
(Carter-Morris and Faulkner, 2003).

Negative symptoms

The research has been more illuminating in terms of the effects of exercise on the
negative symptoms associated with schizophrenia. Caution again is required in coming
to any firm conclusions given the limited research. On a more optimistic note, all of the
research reports a positive trend in relation to the negative symptoms of schizophrenia.
Reductions in depression, greater social interest, improved behavior on days of activity,
and improvements in self-esteem are also reported, albeit inconsistently.

Depression and anxiety are not uncommon among schizophrenia sufferers. All studies
incorporating measures of depression have reported reductions from baseline.
Additionally, drawing from the “encouraging” research evidence into the positive ben-
efits of exercise on clinical depression and anxiety (see Burbach, 1997; Mutrie, 2000)
such benefits may be extended to individuals with schizophrenia who are also experi-
encing such symptoms. Future research should clearly target such negative symptoms
and assess the impact of exercise on depression, self-esteem, anxiety, and even levels of
social interaction.

By alleviating these symptoms, overall quality of life may be improved and the
possibility of relapse reduced. Conversely, ignoring these symptoms may cause further
social withdrawal and increase direct costs of treatment (Knapp, 1997). Moreover,
“satisfactory outcome may be more dependent on the modification of such disturbances
than the psychotic phenomena themselves” (Hemsley, 1995, p. 309). Overall, it is
evident that the existing research does not allow any firm conclusions to be made as to
the psychological benefits of exercise for individuals with schizophrenia. It does, how-
ever, support the potential efficacy of exercise in alleviating the negative symptoms of
schizophrenia and as a coping strategy for the positive symptoms.

Dosage and mechanisms

No research has directly investigated the potential mechanisms underpinning the posi-
tive benefits reported. Qualitative case studies tend to infer that any benefit is largely
related to hypothesized psychosocial mechanisms such as increased social interaction,
physical self-esteem, and competence (Carter-Morris and Faulkner, 2003; Faulkner and
Sparkes, 1999) while exercise may also provide short-term distraction and relief from
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positive symptoms (Faulkner and Sparkes, 1999). However, there is no reason to
assume that commonly hypothesized physical, biochemical, and psychosocial mecha-
nisms (see Mutrie and Faulkner, 2003) are also not applicable to individuals with schiz-
ophrenia. In acknowledging the huge diversity of potential triggers (i.e., exercise type,
environment, social context) and individual circumstances (i.e., state of mental health,
needs, preferences, and personal background), Fox (1999) suggests that several mecha-
nisms most likely operate in concert with the precise combination being highly
individual-specific. That is, different processes operate for different people at different
times. The isolation of a specific mechanism cannot realistically address the large number
of potential psychological influences that may be experienced through physical activity
(Carless and Faulkner, 2003).

One particularly pertinent process may be the development of social inclusion
(see Chapter 10). Individuals who use mental health services, such as individuals with
schizophrenia, are likely to be poor, unemployed, living in substandard housing, and
socially isolated by their experiences of stigma and discrimination (Sainsbury Centre for
Mental Health, 2002). Opportunities for services, such as exercise programing, that
are meaningful and relevant to people’s lives, separate from “mainstream” mental health
services, and staffed by non-specialist mental health staff, may be particularly beneficial
(Raine et al., 2002). It may be that physical activity is no more than a highly valued
activity of daily living (ADL), that offers a route to social inclusion by making accessi-
ble opportunities for social interaction within the context of a “normalizing” activity
(Carter-Morris and Faulkner, 2003).

Identifying an optimum dosage or mode of physical activity for mental health in
general, and for individuals with schizophrenia, is not yet possible. Further research will
be needed comparing different types of activity in order to identify which program
works best for this population and in what way. In the absence of a single generic mech-
anism, a range of exercise modes and intensities should be recommended based on the
participant’s previous exercise experiences, preferences, and goals. Current guidelines
for lifestyle activity and exercise appear just as acceptable to individuals with schizo-
phrenia in terms of potential mental health benefit. That is, accumulating 30 min of
moderate physical activity on most or all days should apply equally to this population.
In terms of short-term goals, sedentary individuals could be encouraged to participate
in two 30-min sessions of moderate activity a week. This target informed the chosen
“exercise dosage” in the Faulkner and Sparkes (1999) study.

IMPLICATIONS FOR RESEARCHERS

Faulkner and Biddle (1999) described a range of methodological concerns that are
particularly relevant to the study of exercise as an adjunct treatment for schizophrenia.
These may make more rigorous research designs exceedingly difficult – although not
impossible – to conduct. For example, given the heterogeneity of schizophrenia, com-
mon comorbidity, the wide variation in clinical settings, and the often vastly differing
individual pharmacological interventions, ascertaining base levels or generalizing results
is always tenuous. Particularly problematic is the small number of patients available at
any one time. This makes experimental work difficult and may explain the dearth of
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material related to exercise and schizophrenia in comparison to other less troublesome
groups of participants (e.g., depression or nonclinical populations) (Faulkner and
Sparkes, 1999).

A notable barrier may also include gaining access to such individuals to deliver an
exercise intervention. Given the lack of “scientific” evidence linking exercise and psy-
chological benefits for individuals with schizophrenia, there must be greater method-
ological diversity in examining the relationship between exercise and mental health in
conjunction with an inclusive rather than exclusive acceptance of existing and future
research (Faulkner and Biddle, 1999). Clearly, attempts should be made to conduct
rigorous experimental designs, particularly utilizing a randomized control treatment
when possible. Specifically, the comparison of varying types of exercise (e.g., aerobic/
non-aerobic), both against and in combination with other therapies, such as CBT, is
needed. At all times, the exact nature of the exercise program must be clearly defined
with the duration, frequency, and intensity of exercise reported. Adherence must also
be clearly reported. Changes in fitness levels should also be documented as well as the
incorporation of follow-up measures in research designs. The participants should be
clearly described in terms of their age, sex, diagnosis, duration of illness, and medica-
tion regimen. Outcome measures should include measures relevant to schizophrenia-
related symptomatology, particularly the negative symptoms, and consider broader
clinical outcomes such as use of health services, medication compliance, and rate of relapse.
However, given the difficulties inherent in conducting RCTs, qualitative case studies
may provide further insight into the process of exercise participation for individuals
with schizophrenia. Experimentally, time-series before and after designs may be more
appropriate and feasible.

Examining barriers and strategies to increase physical activity are needed. A lack of
motivation has been commonly reported (Archie et al., 2003). Research must first
examine the barriers faced by individuals with schizophrenia in becoming more active
and identify the most effective strategies for increasing their participation in physical
activity. Comparison of lifestyle and structured interventions to increase physical activ-
ity should also be conducted as we do not know whether less structured interventions
can work with this population. Their flexibility, lower cost, and easy integration into daily
schedules might be particularly appealing to individuals with schizophrenia.

IMPLICATIONS FOR THE HEALTH PROFESSIONAL AND
HEALTH SERVICE DELIVERY

Given the inherent physical health benefits of regular physical activity participation, the
opportunity for consistent and structured exercise experiences should be integrated
within mental health service delivery. Ensuring such provision through the interdisci-
plinary and collaborative coordination of appropriate personnel, resources, and facili-
ties will remain a challenge. Physical activity behavior change strategies that have been
successful in healthier populations can be adopted for those with serious mental illness
(Richardson et al., 2005). Richardson and colleagues (2005) have described examples
of structured, supervised, facility-based exercise programs as well as lifestyle physical
activity interventions that encourage participants to incorporate walking into their
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everyday life, and discuss a range of practical issues related to physical activity promotion
with this population.

Most notably, the majority of participants with schizophrenia who have undertaken an
exercise or sport program (e.g., Carter-Morris and Faulkner, 2003; Faulkner and Sparkes,
1999; Pelham et al., 1993) have valued the role of exercise. Reviewing the literature on
exercise and mental health, Martinsen (1995) highlighted the consistency of patients eval-
uating the usefulness of exercise in a positive way. If programs are made available as part
of psychiatric services, individuals will choose to enrol. Furthermore, adherence to exer-
cise programs among individuals with schizophrenia appears comparable to that of the
general population, although such observations are primarily based on clinical experience
as opposed to empirical evidence (Martinsen, 1993, 1995; Richardson et al., 2005).

Meyer and Broocks (2000) suggest there are almost no contraindications for psychiatric
patients to participate in exercise programs provided they are free from cardiovascular
disease. Screening for risk factors must be undertaken and medical clearance should be
sought prior to participation in an exercise program. Attention should be given to mak-
ing physical activity opportunities easily accessible and consistently available. There is
some indication that any positive benefits associated with exercise may be rapidly lost
when exercise provision is withdrawn (Faulkner and Sparkes, 1999; Lukoff et al., 1986).

Another concern may be related to antipsychotic medication, but little research exists
on the extent to which the use of medication interacts with the effects of exercise
(Martinsen and Stanghelle, 1997). Carlsson and colleagues (1967, 1968a,b) performed
several studies on the physiological effects of medication on patients receiving chlorpro-
mazine (1.5–3.6 g/day). They found that large doses of chlorpromazine tended to reduce
stroke volume, leading to a reduction of cardiac output and arterial blood pressure dur-
ing exercise. For this reason, Martinsen and Stanghelle believed that exercise was even
more important for such patients, both to increase physical work capacity and to reduce
the level of noradrenaline in blood plasma through regular aerobic training. However,
chronic exercise may affect the pharmacokinetics of pharmacological interventions that
may require further individualization of dosing regimens (Persky et al., 2003). Overall, the
potential of psychological benefits accruing through exercise far outweighs the potential
risk that no effect or even harm will occur (Mutrie and Faulkner, 2003).

WHAT WE KNOW SUMMARY

● There is a high incidence of obesity and other morbid conditions strongly related to
physical inactivity in this population.

● Exercise interventions are possible.
● The existing research examining the psychological benefits of exercise participation

does have many methodological flaws and tends to be of pre-experimental design.
● There is some tentative support that participating in exercise is associated with an

alleviation of negative symptoms associated with schizophrenia, such as depression,
low self-esteem, and social withdrawal.

● There is less evidence that exercise may be a useful coping strategy for dealing with
positive symptoms, such as auditory hallucinations.
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WHAT WE NEED TO KNOW SUMMARY

● Are the determinants of exercise different in this population?
● How should interventions be best designed to help individuals with schizophrenia

adopt and maintain adherence to exercise programs?
● Are the psychological benefits of exercise participation supported by stronger

research designs such as RCTs?
● How does exercise interact with medication and other common therapeutic strategies

such as CBT?
● What is the effect of regular exercise participation on other important outcomes

such as use of health services, medication compliance, and rate of relapse?
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Exercise interventions
in drug and alcohol
rehabilitation
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This chapter provides a review of studies which have included exercise as part of the
treatment intervention for those who are dependent on alcohol or illicit drugs. The
review focuses on the potential of exercise for influencing the use of alcohol and drugs,
psychological variables (e.g., depression, cravings), and physical fitness.

PREVALENCE, MORTALITY, AND MORBIDITY

Use of illegal drugs and alcohol is a global public health problem (World Health
Organization, 2004). In 2000, alcohol abuse was responsible for the death of 5,796
males and 3,371 females in the United Kingdom alone (Office of National Statistics,
2000; Registrar General for Scotland, 2000). This is a 100% increase over 20 years
(Office of National Statistics, 2004), with the highest increase occurring in the
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25–44 age group; suggesting a link between early onset drinking and mortality. Among
problem drinkers, chronic liver disease is the major cause of death (Office of National
Statistics, 2004). Mexico and the United States have the highest mortality rates from
alcoholic liver disease per capita with 13,581 and 12,109 deaths, Japan the sixth high-
est with 3,151 deaths, Canada lies in tenth place with 1,104 deaths, and the United
Kingdom fourteenth with 866 deaths (Nationmaster, 2004). Those who are dependent
on alcohol also have an increased risk of cancer of the larynx and esophagus, cere-
brovascular disease, and injuries through accidents (Ritson, 1994). In addition, alcohol
abuse is linked to poor physical fitness, skeletal muscle damage, loss of bone mass,
increased depression and anxiety, and low self-esteem (see Donaghy and Mutrie, 1999).
The cost in providing medical and social services for problem drinkers runs into billions
of pounds, accounting for as much as 12% of the total NHS expenditure on hospitals
in the United Kingdom (Royal College of Physicians, 2001).

Mortality figures for drug misuse are difficult to assess because many deaths are
recorded as suicide, accidents, or are HIV related. In 1999, 1,711 male and 260 female
drug related deaths were reported in the United Kingdom, with drug dependency and
poisoning accounting for the highest mortality rates (Office of National Statistics,
2000). In addition, morbidity from drug abuse is associated with the spread of
infectious diseases, such as hepatitis and HIV (Health Advisory Service, 1996).

In the United Kingdom, guidelines on drinking are exceeded by 44% of men over the
age of 16 and 30% of women (Office of National Statistics, 2004). The general house-
hold survey (Office of National Statistics, 2004) indicates that the heaviest drinkers are
in the age group 16–24, with 49% of men and 39% of women exceeding the guidelines
on one or more days of the week. Of these, 13% of the men and 6% of the women are
defined as heavy drinkers. These levels of prevalence are not unique to the United
Kingdom. In the United States alcohol dependence is one of the most common psychi-
atric disorders affecting approximately 20% of the population (Kessler et al., 1994).

In the United Kingdom, alcohol use in pre-adolescents and adolescents is increasing.
In 1996, 29% of 12–13-year-old boys and 26% of age-similar girls admitted drinking
alcohol in the past week. In 1999 these rates increased to 38% and 30%, respectively
(Royal College of Physicians, 2001). Studies undertaken in the last 10 years suggest that
adolescents are frequently binge drinking (Goddard, 1996; Miller and Plant, 1996;
Newbury-Birch et al., 2000). In the United Kingdom, higher levels of intoxication
among adolescents has been reported when compared with teenagers in most other
European countries (Hibell et al., 1997). This is of particular concern, as early age onset
of regular drinking is associated with heavy consumption and alcohol-related problems
in later life (Newbury-Birch et al., 2000).

The British Crime Survey (Home Office, 2003) reports that 12% of 16–59 year
olds have taken an illicit drug and 3% have used a Class A drug in the last year. Use of
illegal drugs is similarly widespread throughout Europe and North America, and among
other nations, and there is evidence that use of these substances is on the increase
(European Monitoring Centre for Drugs and Drug Addiction, 2003; Johnson and
Gerstein, 1998). The use of illicit drugs tends to be lower in early adolescent years but
increases by the age of 16. Sutherland and Shepherd (2001), in a survey of 9,742
adolescents in England, found that the prevalence of illicit drug use increased from
0.9% in 11-year olds to 14.5% at age 16.
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These surveys suggest a pattern of drinking and illicit drug use in the United
Kingdom that starts in school with a third of 12–13-year olds regularly consuming
alcohol (Royal College of Physicians, 2001). This increases at age 15 to 50%, with
binge drinking prevalent among teenagers (Newbury-Birch et al., 2000) and one in
five of 15-year olds in the United Kingdom taking illicit drugs (Office of National
Statistics, 2004; Scottish Executive, 2003). Evidently, in many nations, the number of
young problem drinkers and illicit drug users is likely to increase in the foreseeable
future, leading to health and social problems that require cost-effective programs of
intervention.

TREATMENT

Treatment for alcohol and drug addiction includes cognitive-behavioral approaches
(Read et al., 2001), pharmacological agents, including the use of naltrexone to prevent
relapse and methadone to aid withdrawal from heroin (Department of Health, 1999).
While these treatments may provide short-term relief, the relapse rates are high, ranging
from 60–80% (Chick, 1993). Despite increasing expenditure in the last decade,
treatment of drug and alcohol abuse has poor long-term outcomes with no treatment
approach or context, inpatient versus outpatient, having been found to be more effec-
tive than another (Donaghy, 1997). It has long been recognized that addictions are
multifaceted disorders (Cook and Gurling, 1990; Sutton, 1987) and multifaceted
treatments are required, including global lifestyle changes (Read and Brown, 2003).

There is a need to provide treatment for both acute care needs and chronic needs.
Three major stages of treatment are recognized (Institute of Medicine, 1990). Stage
one: detoxification; emergency treatment and screening. Stage two: rehabilitation,
evaluation, and assessment; primary care and extended care. Stage three: maintenance
aftercare; relapse prevention; and domiciliary care. Some studies have indicated that
exercise as an adjunct to treatment has been beneficial in recovery, mostly during stage
two, with only two studies showing benefits for relapse prevention (Donaghy, 1997;
Sinyor et al., 1982).

POTENTIAL MECHANISMS OF EXERCISE

Despite the association between exercise and health and psychological well-being
(Department of Health, 2004), only a few studies have investigated exercise for people
with an addiction to alcohol or illegal drugs. Potential mechanisms of exercise presented
in previous reviews include achievement of a pleasurable state without the use of drugs,
changes in lifestyle behavior, increased social support, and improved psychological well-
being including improved physical self-perceptions and achieving skills to decrease
stress-reactivity, and to improve coping (Donaghy and Mutrie, 1999; Read and Brown,
2003; Tkachuk and Martin, 1999). More recently it has been argued that exercise may
produce similar pleasurable experiences to drugs and alcohol through activation of the
opiod systems (Biddle and Mutrie, 2001; Froelich, 1997), and therefore may provide
an alternative reinforcer to drug or alcohol use (Cosgrove et al., 2002).
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While not mentioned specifically in the alcohol or drug literature, exercise may also
act as a distraction. Moreover, distraction has been linked to exercise and reductions in
depression (Biddle and Mutrie, 2001) and is plausible in this context where there is
a need to break away from previous routine behavior.

THE EVIDENCE FOR EXERCISE

All studies from 1970 onwards which were located by standard search methods
(Firstsearch, MEDLINE, PsychInfo, Embase, SPORTDiscus, Cinahl, Social Citation
Index) and which included an exercise intervention for a clinically defined population
of alcohol use disorders or illegal drug misuse were reviewed. The search words
“alcohol,” “problem drinking,” “drinking patterns,” “drugs,” “illicit drugs,” “substance
misuse,” and “substance abuse” combined with “exercise” or “physical activity” were
used to conduct the review. A summary of the findings of studies included in the review
is presented in Tables 4.1 and 4.2.

In total, 16 intervention studies were included, 10 relating to the treatment of
alcohol addiction and six relating to drug addiction. Two studies were not included in
the review, as the populations sampled had no evidence of alcohol or drug abuse
(Murphy et al., 1986; Scott and Myers, 1988). While the focus was on intervention
studies, a survey of exercise attitudes in people undergoing rehabilitation for alcohol
addiction (Read et al., 2001) was also included as the findings informed the debate on
the acceptance of exercise as a suitable intervention.

SUMMARY OF STUDIES

Ten intervention studies were identified which examined exercise as an adjunct to an
alcohol rehabilitation program for adults (Table 4.1). The details of the study under-
taken by Anstiss (1991) are limited as it is only available as a published abstract. Two
of the studies investigated people attending outpatient clinics (Donaghy et al., 1991;
Ussher et al., 2000), seven focused on inpatients, and one multi-site study included
both inpatients and outpatients (Donaghy, 1997). In addition, a survey examined self-
report of exercise behavior and attitudes towards exercise among those attending an
alcohol rehabilitation program (Read et al., 2001). Only four of the studies were ran-
domized controlled trials (RCTs); however, only Anstiss (1991) and Donaghy (1997)
had a sufficient sample size to provide conclusive findings. Both of these studies had a
high number of dropouts and only Donaghy used intention-to-treat analysis. One
study included control groups at a different center (Sinyor et al., 1982), and another
had a control group at a different time point (Palmer et al., 1988).

The majority of the studies included group-based exercise; Ussher et al. (2000)
tailored an individual program, and Donaghy (1997) included both group-based exer-
cise and a home-based program. The length of the exercise intervention varied from
three weeks to 10 months with no clear rationale for the extended timescale. The
frequency of exercise varied from daily to once a week and the type of exercise was
mostly aerobic. Only three studies indicated that they followed American College of
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Sports Medicine guidelines (1990) on the frequency, duration, and intensity of exercise
required for developing and maintaining aerobic and strength fitness (1990). The most
frequently used fitness outcome was estimated maximum VO2. Other physical meas-
ures included strength, flexibility, balance, and coordination. Various measures were
used for psychological outcomes relating to depression, anxiety, and perceived body
image. Overall, due to the small number of RCTs and lack of consistency in the use of
outcome measures, it is difficult to make firm conclusions about the role of exercise in
alcohol rehabilitation.

Six studies were identified which examined the effect of an exercise intervention on
use of illicit drugs (see Table 4.2). Three of the studies targeted adults who were receiv-
ing inpatient treatment for substance misuse (Burling et al., 1992; Li et al., 2002;
Palmer et al., 1995) and three studies recruited a combination of adolescents in treat-
ment for substance misuse and adolescents from the general community (Collingwood
et al., 1991, 1994, 2000). The study by Li (2002) targeted heroin addicts and the other
studies targeted misuse for a range of substances. All of the studies employed group-based
exercise as an adjunct to a traditional drug rehabilitation and education program.

Only two of the studies were RCTs (Li et al., 2002; Palmer et al., 1995). One of these
studies (Palmer et al., 1995) had an insufficient sample size (n � 15 per group) to have
a realistic chance of observing any significant effects of exercise. In addition, the find-
ings of Palmer were not analyzed on an intention-to-treat basis. Of the 80 patients
initially recruited to this study, 35 patients were excluded from the analysis as they
did not complete the intervention program. The RCT carried out by Li et al. (2002)
used a qigong intervention, a traditional Chinese form of exercise which combines
meditation, relaxation, guided imagery, physical exercises, and breathing exercises;
therefore, it was not possible to distinguish the effect of physical exercise versus the
effect of the other components of qigong. Moreover, Li’s intervention was highly inten-
sive, involving 2–3 hours a day of qigong for 10 days and it is not clear whether this
intervention would be attractive beyond this specific population of Chinese, inpatient
heroin users.

Only two of the drug studies reported the level of compliance with the exercise
regimen (Collingwood et al., 1994, 2000). Also, in both cases the adherence data had
limited validity as exercise levels were reported retrospectively by two questions, rather
than by a detailed questionnaire or by interview (see Pereira et al., 1997). Only one of
the studies reported the intensity of the exercise; 60% of estimated maximum heart rate
(Palmer et al., 1995). In the absence of data relating to exercise adherence and exercise
intensity it is difficult to make any conclusions concerning the optimum dose of
exercise during drug rehabilitation. Furthermore, without measures of exercise adher-
ence it is not possible to confirm whether any observed effects of the interventions are
related to increased levels of physical activity.

EFFECTS ON ALCOHOL AND SUBSTANCE MISUSE

Maintaining abstinence or controlled drinking is the goal of alcohol rehabilitation.
The goal of drug rehabilitation is to increase abstinence from drugs. The majority of
the alcohol studies reviewed in this chapter examined the effects of exercise on
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abstinence and this was most frequently measured by self-report. Self-report has
been found to be a poor outcome measure for alcohol abstinence (Stibler, 1991)
and only one study included a biochemical marker of alcohol consumption
(Donaghy, 1997). Thus, it is not possible to confirm any of the observed effects
of increased physical activity or fitness on maintaining abstinence or controlled
drinking. Only Donaghy (1997) and Sinyor et al. (1981) included a follow-up to
examine the potential of exercise to maintain abstinence. At three-month post inter-
vention, Sinyor et al. (1981) reported that abstinence had been maintained; however,
Donaghy (1997) found no between group differences at either two or five-month
follow-ups.

All but one of the drug studies (Palmer et al., 1995) assessed the impact of an exercise
intervention on the use of drugs. Only one study included biochemical validation of
abstinence (Li et al., 2002). The three studies conducted by Collingwood and associates
(1991, 1994, 2000) used a questionnaire to assess types and amounts of use for a range
of illicit substances. In their 1991 study, Collingwood reported no effect of the exercise
intervention on the use of any specific substance or on levels of abstinence, although
they did report a significant reduction in the number of multiple drug users. In their
1994 study, Collingwood observed a significant reduction in the number of users for
marijuana, uppers, cocaine, hallucinogens, steroids, and designer drugs. However, both
Collingwood studies must be treated with caution as no control group was utilized.
Collingwood’s 2000 study did not report any significant changes in the use of drugs
following the exercise intervention. However, the chances of detecting any changes
were minimal since only a very small percentage of the sample reported using these
substances at the outset.

The study by Burling and associates (1992) showed increased rates of abstinence
from drugs in a softball group compared to a control group, but this outcome was
confounded by the observation that the softball group remained in treatment longer
than the control group. Finally, one study showed that during 10 days of detoxification
from heroin, those in a qigong group showed a significantly more rapid reduction in
urine morphine levels compared to the controls (Li et al., 2002). This study did not take
measures beyond the 10 days of the intervention; therefore, it is not possible to assess
the impact of qigong on relapse to heroin.

ROLE OF FITNESS

Improving fitness in a population where physical health has been damaged by continual
excessive use of alcohol may be important in enabling participation in a range of new or
previously enjoyed activities. Increased fitness is also an indicator of exercise adherence.
All but one of the studies assessing fitness showed that exercise improves cardiovascular
fitness during alcohol rehabilitation. The frequency and duration of supervised exercise
programs varied between studies; most notably, the length of the training period ranged
from three weeks to 10 months (Table 4.1). These differences in exercise interventions
make it difficult to make comparisons across studies and to determine the optimum
frequency, duration, and intensity of exercise necessary to achieve fitness gains. At this
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time, the evidence suggests that short three-and four-week exercise programs are as
effective as longer programs in improving physical fitness and strength (Donaghy,
1997). Donaghy was the only researcher to follow-up a three-week supervised exercise
program with a 12-week home-based program and found improved levels of fitness
were maintained at five-month follow-up. In addition, increased levels of physical
activity found at two-month follow-up were maintained at three-month follow-up,
suggesting a shift towards a more active lifestyle.

The inclusion of a well-designed randomized controlled study (Donaghy, 1997)
provides much needed evidence, for this population, of a causal link between exercise
and improved aerobic fitness in both the short- and medium-term. More importantly,
it highlights that aerobic fitness can be quickly improved in problem drinkers with poor
fitness levels and that this can be sustained by undertaking a home-based program on
discharge from an alcohol rehabilitation clinic. In Donaghy’s (1997) study, self-report
at five-month follow-up included running half marathons, returning to the sport of
boxing, hill walking, and cycling to work, with the majority reporting increased daily
walking. Several people reported a renewed confidence to return to activities previously
enjoyed. In the qualitative study presented by Ussher et al. (2000), an increase in levels
of independent physical activity was reported by four of the five people studied, with
comments from participants indicating that greater independence was achieved
through improvements in confidence and through structuring the day with physical
activities. Read et al. (2001) indicated that of those people in alcohol treatment who
were surveyed, 47% engaged in regular physical exercise (three times per week or more);
however, the level of alcohol dependence was not significantly associated with reported
levels of physical activity.

Four studies in drug rehabilitation included measures of cardiovascular fitness and
strength and three of these reported significant gains in both fitness and strength
following the exercise intervention (Collingwood et al., 1991, 1994, 2000). All of the
studies by Collingwood lacked a control group; therefore, it is not clear whether the
observed increases in fitness are related to the exercise intervention or whether elevated
fitness is a normal consequence of returning to a more active lifestyle during drug
rehabilitation. The study in which exercise had no effect upon fitness or strength
(Palmer et al., 1995) had an exercise program lasting only four weeks. This may have
been of insufficient length to obtain detectable results across either of these indices.

There are specific biological explanations that may account for the observed fitness
benefits of exercise for problem drinkers. Donaghy (1997) suggests that improved
aerobic fitness in problem drinkers may initially be related to peripheral vascular
changes. Damage to Type IIb muscle fibers has been shown to occur with long-term
alcohol abuse. More specifically, structural alterations have been found in the muscle
fibers leading to atrophy (Peters et al., 1985).

Participation in an exercise program may be beneficial for problem drinkers by
increasing chemical activity of the muscles (Terjung and Hood, 1986) countering some
of the alcohol-related damage to the muscle fibers (Donaghy and Mutrie, 1999). In addi-
tion, it is likely that other cardiovascular and respiratory changes associated with aerobic
exercise will provide benefits to this clinical population, similar to those experienced
within the general population.



M A R I E  E . D O N A G H Y  A N D  M I C H A E L  H . U S S H E R

60

EFFECTS ON PSYCHOLOGICAL MEASURES

Examining the effects of exercise interventions on psychological variables such as
depression, anxiety, and self-esteem is important since these variables are risk factors for
alcohol and substance misuse and are associated with relapse (Marlatt and Gordon, 1980).

Anxiety and depression

High levels of anxiety and depression have been found among problem drinkers on
entry to alcohol rehabilitation, with clinical levels of depression frequently reported
(Donaghy et al., 1991). The findings from the studies in Table 4.1 offer some support
for the role of exercise in reducing anxiety and depression to levels commonly found
among the general population. The study by Palmer et al. (1995) supports the earlier
findings of Frankel and Murphy (1974), suggesting that trait and state anxiety and
depression are significantly reduced during exercise. However, Frankel and Murphy had
no control group and the control group in Palmer et al.’s (1995) study was assessed at
a different time point from the experimental group; therefore, the findings in these
studies, with regard to anxiety and depression, could be the result of experimental bias,
peripheral effects of time spent with the therapist, effects over time, or the effects from
other therapeutic interventions.

In the most recent studies of exercise for problem drinkers no between group differences
on anxiety or depression were found (Donaghy, 1997; Ermalinski et al., 1997),
although there was a significant reduction in levels of anxiety and depression for both
control and intervention groups. Whether the exercise had any effect on anxiety and
depression over and above the effect of other treatment components, for example
psychotherapy, may be concealed by the floor effect in the reduction of these symptoms.
Read et al. (2001) reported that tension and stress reduction were among the most
strongly endorsed of the perceived benefits of physical activity during alcohol rehabili-
tation. Similarly, Ussher et al. (2000) found changes in scores from the General Health
Questionnaire (GHQ; Goldberg et al., 1997) that confirmed the study participants’
verbal reports of improved psychological well-being.

Five studies in drug rehabilitation included measures of anxiety or depression. All the
studies by Collingwood and associates observed a significant decrease in reports of
depression and anxiety following exercise programs ranging from 8 to 16 weeks.
However, as none of these studies included a comparison group, it is not clear whether
the observed reductions in depression and anxiety were due to participation in the exer-
cise program or were related to other elements of the process of rehabilitation. Among
those receiving treatment for heroin addiction, Li (2002) observed significantly lower
reports of anxiety on day five and day ten of a 10-day qigong intervention relative to
anxiety levels for a medication group and a no-treatment group. This finding must be
treated with caution since the qigong group had more social contact with their peers
than did the other two groups; therefore, it is not clear whether the reduction in anxiety
is due to qigong practice or due to social support.

Interestingly, Palmer and colleagues (1995) found a significant decrease in reports
of depression following a strength-training program relative to changes in reports of
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depression following an aerobic step program or a circuit-training program. However,
as with the study by Li, this finding is limited in that the strength-training group had
more social contact with their peers than did the other two groups. Further research is
required to compare the effect of different modes of exercise on psychological outcomes
in those undergoing alcohol or drug rehabilitation. On balance, there is currently
limited evidence to suggest that participation in regular exercise will have a positive
influence in reducing depression or anxiety among those undergoing rehabilitation for
alcohol or drug addiction.

Physical self-perception, self-esteem, and self-efficacy

Low self-esteem has been linked to problem drinking (McMahon and Davidson, 1986).
Gary and Guthrie (1972) found that self-esteem improved following a four-week
jogging program. Neither Ermalinski et al. (1997) nor Palmer (1988) reported
improvements in self-esteem following an exercise program. Read et al. (2001) found
that the perceived benefits of exercise, among those surveyed, included a more positive
outlook and increased self-esteem.

Donaghy (1997) showed that the inclusion of a three-week exercise program in an
abstinence treatment program improved perceptions of physical self-worth, physical
condition and strength, as measured by the Physical Self Perception Profile (Fox
and Corbin, 1989), with the latter two benefits being maintained at the two-month
follow-up. In another study, Ussher et al. (2000), using the same measure as above,
observed enhanced body image for three of the five people studied. Donaghy (1997)
found that improved fitness related to improved perceptions of physical condition
and physical self-worth, and improvement in actual physical strength was matched
by improved perceptions of strength. While these associations are of interest, we do
not know how changes in physical self-perceptions will impact on global self-
esteem and subsequently on decisions made in relation to changing toward a healthier
lifestyle. Self-report (Donaghy, 1997) suggests that these perceptions may have an
impact on self-efficacy toward continuing to exercise and returning to previous
activities. However, there is a need for further research, with this population, in
order to clarify the relationship between exercise, physical self-perceptions, and global
self-esteem.

Four studies in drug rehabilitation assessed the influence of an exercise program
on self-esteem. All three studies by Collingwood and colleagues (1991, 1994, 2000)
showed an increase in reports of self-esteem following an exercise intervention ranging
from 8 to 16 weeks. As there was no comparison group in these studies, it is possible
that the increases in self-esteem were a response to the normal process of rehabilitation
rather than due to the effects of exercise.

Effects on drug and alcohol withdrawal symptoms and cravings

Cravings for alcohol or drugs are considered a defining characteristic of substance
dependence (Pickens and Johanson, 1992) and have been related to severity of dependence
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(Bohn et al., 1995; Glautier and Drummond, 1994; Greeley et al., 1992) and negative
affect (Cooney et al., 1997; Greeley et al., 1992). Moreover, severe cravings and with-
drawal symptoms are likely to be a discomfort for those who are substance-dependent
and for some individuals these symptoms may contribute to relapse following treatment
(Litt et al., 2000; Marlatt and Gordon, 1980). Little is known about the moderators of
urges for alcohol or drugs and few interventions are available which target these urges
(Drummond et al., 2000).

Exercise has been shown to have an acute and chronic effect on reducing tobacco
withdrawal symptoms and urges to smoke in abstinent smokers (Ussher et al., 2001,
2003). Additionally, brief cardiovascular exercise has been shown to suppress appetite
(Blundell and King, 2000) and to reduce cravings for sugary foods (Thayer et al.,
1993). On this basis one might hypothesize that exercise would also be useful for man-
aging withdrawal and cravings among those who misuse drugs and alcohol. Moreover,
there is evidence from animal studies that exercise, as an alternative reinforcer to drug
use, is related to reductions in drug consumption. For example, among rats, access to
a running wheel attenuates intravenous cocaine self-administration (Cosgrove et al.,
2002), oral intake of amphetamines (Kanarek et al., 1995), and ethanol drinking
(McMillan, 1995).

Only one of the six studies examining the role of an exercise intervention on drug
use included specific measures of withdrawal symptoms and cravings (Li et al., 2002).
In Li’s study of abstinent heroin users it was shown that during a 10 day intervention,
withdrawal symptoms and cravings were reduced more rapidly in the qigong group
relative to the group receiving detoxification medication (Lofexidine) or to the group
receiving no treatment (except for treatment of acute physical symptoms such as pain or
diarrhea). Further studies are required to assess the impact of more conventional exer-
cise on the process of detoxification. Exercise has potential advantages over medication
aimed at detoxification. For example, exercise does not have the side effects associated
with these medications. In addition, exercise has many general health benefits, which
may assist with the process of recovery.

None of the studies in Table 4.1 examined the effect of exercise on alcohol
withdrawal or cravings. However, there is some experimental evidence to suggest that
exercise might help alleviate urges for alcohol. Ussher et al. (2004) recruited males
and females following 10 days of alcohol detoxification. Using a within-subjects design,
on the first day of experimentation 20 participants were randomized to undergo either
a single bout of 10-minutes of moderate intensity cycling or a bout of 10-minutes of
very light intensity cycling (control). On the following day they underwent the other
condition. Relative to baseline, there was a significant decline in alcohol urges (Alcohol
Urge Questionnaire; Bohn et al., 1995) for moderate intensity exercise versus control,
during exercise (after five minutes of exercise). A brief bout of moderate intensity exer-
cise may provide short-term relief from alcohol urges during exercise. Further studies
are required to confirm whether the moderating effect of exercise on alcohol urges is
sustained following exercise. It would also be useful to investigate whether exercise has
any beneficial effects during alcohol detoxification and to assess how exercise interacts
with antiwithdrawal medications and with other medications used during alcohol and
drug rehabilitation.
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WHAT WE KNOW SUMMARY

● There is unequivocal support that physical exercise regimens have a positive effect on
aerobic fitness and strength if administered as an adjunct in alcohol rehabilitation.

● There is unsubstantial evidence for the benefits of exercise on fitness during drug
rehabilitation.

● The link between improvements in self-esteem and exercise with alcohol and drug
rehabilitation at this time is equivocal.

● There is limited support that exercise regimens have a positive effect on reducing
anxiety and depression if administered as an adjunct in alcohol and drug rehabilitation.

● There is experimental evidence from one study to suggest that alcohol cravings may
be alleviated during exercise.

● The evidence for exercise improving abstinence levels or controlled drinking levels
is at this time equivocal.

WHAT WE NEED TO KNOW SUMMARY

The final section of this chapter highlights implications for both researchers and
practitioners, the points raised are intended to promote discussion around current
interventions as well as to promote and influence further research.

Barriers to exercise There is some evidence to suggest that the large majority of
intravenous drug users are likely to identify positive benefits of sport and exercise (Powers
et al., 1999). Other evidence suggests that those with substance misuse problems may be
particularly concerned about the hazards of exercise, such as injury, and that they are fear-
ful of becoming addicted to exercise (Collingwood et al., 1994). It has also been suggested
that, for adolescents, appropriate fitness program leadership and the proximity of the fit-
ness program to the at-risk youth are important considerations (Collingwood et al., 1994).

● Further studies are needed to systematically examine the barriers to exercise, and
other psychosocial determinants of exercise among drug users and problem drinkers.

Changing several health behaviors simultaneously Most of the interventions reviewed
required the patient to alter their substance misuse behavior and exercise behavior
simultaneously; yet, it is not clear that this is the optimum strategy. For some individ-
uals the demands of changing several health behaviors simultaneously may be too
demanding and may result in failure for changing one or both behaviors. In order to
understand the relationship between intentions to change alcohol or substance misuse
behavior and intentions to change exercise behavior psychological theories such as the
Theory of Planned Behavior or the Transtheoretical model need to be tested with
this population (Ussher, in press). For example, it is not clear whether involvement in
physical activity increases motivation toward managing substance intake or vice versa.
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In addition, we do not know whether involvement of a spouse or family in exercise
programs will increase motivation and participation. Ultimately, such research may lead
to guidelines stating, for specific substance misuse populations, whether it is optimum
to introduce exercise before, during, or following the reduction or abstinence from
drugs or alcohol use and whether it is best to focus exercise participation on the
individual or the family.

● What is the optimum strategy for changing multiple health behaviors?

Medical screening Exercise screening tools may be required which address the specific
needs of those with substance misuse problems. For example, those undergoing treat-
ment for amphetamine and cocaine misuse are often undernourished and their metab-
olism may be distorted and these factors may impact on their ability to take up an
exercise program. Problem drinkers have been found to have weakened muscle tissue
and loss of bone mass with increased risk of fractures (Peris et al., 1992; Preedy and
Peters, 1990). This appears to be a result of the direct effects of alcohol on the Type IIb
muscle fibers themselves (Peters et al., 1985). Similarly, excessive amounts of alcohol
may have a negative effect on the laying down of new bone (Rico, 1990). Screening can
identify those most at risk of injury and allow a graded program of activity designed to
stop the progression of these changes and to minimize their impact on health.
Nutritional advice may need to be integrated as part of the exercise intervention and for
those who are undernourished we need to determine the optimum duration, frequency,
and intensity of exercise.

● Exercise screening may be necessary. How should practitioners and researchers tailor
the exercise ‘dosage’ in relation to the physical health complications common in this
population?

Exercise counseling Only two of the intervention studies for drug users incorporated
exercise counseling (Collingwood, 1991, 2000), and only one of the alcohol studies
(Ussher et al., 2000) including cognitive behavioral techniques such as goal setting, 
self-monitoring, contracting, social support, and reinforcement. Studies are needed to
examine the impact of exercise alone versus exercise plus exercise counseling during alco-
hol and drug treatment. There is also a need to consider how the beneficial effects of
exercise on self-perceptions and improved physical well-being among problem drinkers
(Donaghy, 1997) can be translated into relapse prevention strategies. This requires a
more explicit link to be made between exercise participation and cognitive strategies
such as self-awareness, self-evaluation, stimulus control, and expectations. This approach
needs to be evaluated in relation to maintaining abstinence or controlled intake.

● What is the potential role of exercise counseling in improving adherence and
abstinence?

Exercise as a preventative intervention Recent work has shown that, among adolescents,
higher levels of physical activity significantly reduced the odds of progressing to
smoking or to higher level of smoking (Audrain-McGovern et al., 2003; see Chapter 8).
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Evidently, exercise programs targeted at young people have the potential to reduce
smoking uptake. Research is needed to establish whether participation in physical activ-
ity, among young children or adolescents, has a similar effect on reducing progression
to heavy drinking or the use of illicit substances. Evidence for the association between
participation in physical activity and drug/alcohol misuse among adolescents is equi-
vocal and further studies, especially prospective studies, are needed in this area. For
example, some large cross-sectional studies of adolescents have found a negative associ-
ation between substance use and physical activity (Duncan et al., 2002; Ferron et al.,
1999; Pate et al., 1996), whereas other studies have observed no significant relationship
between physical activity involvement and substance use (Dinger and Vesely, 2002;
Harrison and Narayan, 2003), or have shown a negative association between these
behaviors only for females (Kulig et al., 2003) or only for males (Winnail et al., 1995).
These studies suggest a complex relationship between substance use and exercise which
is mediated by gender, personality, mode of physical activity, and type of drug used.

● What is the preventative role of physical activity in alcohol and drug use?

Drug and alcohol addiction is a growing global problem among adolescents and adults
of all ages. It is a multifaceted problem that is fuelled by sub-culture, and which crosses
cultural and class boundaries and impacts on the education, health, and economy of
many nations. The limited evidence to support the application of exercise interventions
in drug and alcohol rehabilitation can partly be explained by the small number of
studies that have been carried out and by the flawed research methodology of many of
these studies. Exercise has been shown to be a beneficial intervention for the treatment
of many physical and psychological illnesses (Department of Health, 2004) and in the
context of alcohol and drug rehabilitation exercise has the potential to be an alternative
reinforcer to these substances, to encourage a healthy lifestyle which is incompatible
with substance misuse, to provide valuable social support, and to enhance psychologi-
cal well-being and coping skills. It is hoped that the potential benefits of exercise for the
treatment of the addictions promotes much needed research among physiotherapists,
occupational therapists, sports scientists, and other healthcare professionals involved
with this population.
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CHAPTER 5

The role of exercise in
recovery from heart
failure

FFION LLOYD-WILLIAMS AND FRANCES MAIR

Over the past 30 years, the effectiveness of rehabilitation for patients with coronary heart
disease (CHD) has been established (Wenger et al., 1995). Positive outcomes from exer-
cise programs include improvements in exercise tolerance, skeletal muscle strength, psy-
chological status, and quality of life (QOL) (Buselli and Stuart, 1999; Dugmore et al.,
1999; Lavie and Milani, 1995, 1997; Stewart et al., 1999). Cardiac rehabilitation for
CHD patients has been shown to reduce mortality by as much as 20–25% when
compared with CHD patients not enrolled in such programs (Linden et al., 1996;
O’Connor et al., 1989; Oldridge et al., 1988). In recent years however, the effect size of
outcomes from cardiac rehabilitation studies have been declining because of improving
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standards of conventional treatments, for example, medication and surgery, offered to
control group patients (Oldridge et al., 2002). This raises important issues relating to the
assessment of exercise effects within a multicomponent rehabilitation program.

Although many papers have been published concerning the physiological effects of
exercise training on patients with Congestive Heart Failure (CHF), the role of exercise
as a form of rehabilitation for patients with CHF is yet to be established. This chapter
describes a review of the literature pertaining to the effects of exercise training with
heart failure patients, in order to ascertain the current strength of evidence underlying
the growing belief in the benefits of exercise for this patient population. However, the
main focus is on evidence relating to the impact of these programs upon patients’ QOL
and psychological status, and what further research is required to ascertain the benefits
of exercise upon these important health characteristics.

WHAT IS  HEART FAILURE?

Heart failure is a chronic disorder resulting from cardiac disease that comprises ventricular
systolic or diastolic function or both. The condition results when the heart is unable to
generate a cardiac output sufficient to meet the demands of the body without unduly
increasing diastolic pressure. It may be manifested by symptoms of poor tissue perfusion
alone (e.g., fatigue, poor exercise tolerance, confusion) or by both symptoms of poor
tissue perfusion and congestion of vascular beds (e.g., dyspnoea, orthopnoea, paroxysmal
nocturnal dyspnoea or peripheral oedema). CHF, the focus of this chapter, can develop as
a result of myocardial infarction and other chronic conditions including hypertension,
ischaemia without infarction, toxic metabolic, and endocrine disorders. It is characterized
by breathlessness and abnormal sodium and water retention, resulting in oedema and
increased fatigue. Controversy exists in the literature with regard to whether psychosocial
factors (i.e., Type A behavior, anger, hostility) predict the development of CHD (Eaker
et al., 2004). To date, CHF literature has examined the role of psychosocial factors as
predictors of functional status, rehospitalization and mortality of patients with CHF, and
evidence indicates an association (Clarke et al., 2000; Moser, 2002; Moser and Worster,
2000; Schwarz and Elman, 2003). However, there has been no examination of the
association between psychosocial factors and the development of CHF.

PREVALENCE, MORTALITY, AND MORBIDITY

CHF is a significant health problem worldwide, affecting 0.4–3.9% of the general popu-
lation and 8–10% of the elderly (Davies et al., 2001; Mair et al., 1996). It is a disease with
a poor prognosis and well recognized adverse effects upon patients’ QOL (Hobbs et al.,
2002). It has been estimated that the prevalence of heart failure in western European
countries may increase by as much as 70% by the year 2010 (Bonneux et al., 1994). The
increasing incidence and prevalence is likely to be due to multiple factors including:

● Improved survival of patients with angina, hypertension, and acute myocardial
infarction. For example, modern treatments for myocardial infarction prolong life
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resulting in a greater number of post myocardial infarction patients developing
heart failure (McMurray and Davie, 1996), while newer therapies for heart failure
such as angiotensin converting enzyme inhibitors lengthen life expectancy
(Rodriguez-Artalejo et al., 1997).

● Increases in the general standard of living resulting in a greater proportion of the pop-
ulation reaching older age. Despite therapeutic advances in its treatment, the prog-
nosis of CHF is worse than many of the common cancers, fewer than 50% of patients
survive five years from the time of initial diagnosis (Kannel, 1989). Also, subsequent
to a first hospital admission, CHF patients have a median survival time of 16 months
with only 25% of men and women surviving to five years (Stewart et al., 2001).

CHF results in high levels of health care utilization, being responsible for approximately
120,000 hospital admissions annually in the United Kingdom (McMurray and Dargie,
1992). It is therefore, a disease of major economic significance with the direct annual
cost of heart failure estimated to be approximately £905 million, equivalent to 1.91%
of total National Health Service (NHS) expenditure, with the predominant cost being
hospitalization (Stewart et al., 2002).

THE CASE FOR EXERCISE

In light of the increasing incidence of heart failure, its negative impacts on quality of life
(Hobbs et al., 2002) and associated high levels of morbidity and mortality, there has been
increasing interest in optimizing its management. Cardiac rehabilitation programs have
been traditionally limited to patients recovering from myocardial infarction, coronary
revascularization, or cardiac transplantation. However, over the past 15 years evidence has
accumulated suggesting that such programs can also benefit individuals with CHF.
Treatment of heart failure has altered substantially over the last 10 years and in recent times
a plethora of guidelines relating to diagnosis and management have been published
(Canadian Cardiovascular, 1994; Konstam et al., 1994; Report of the American College
of Cardiology/American Heart Association Task Force on Practice Guidelines, 1995;
The National Heart Foundation of New Zealand, 1997; The Task Force on Heart Failure
of the European Society of Cardiology, 1995; The Task Force of the Working Group on
Heart Failure of the European Society of Cardiology, 1997). However, while these guide-
lines provide clear advice regarding pharmacotherapy of the illness, they provide little
practical help to the health care professional seeking guidance regarding the best advice to
give heart failure patients concerning the subject of exercise. Traditionally, patients with
CHF were recommended rest, and it was widely believed that they should refrain from
physical activity due to the potential damaging results it could cause (Braunwald, 1988).
This is certainly not the case today. Nowadays there is an increasing consensus among
practitioners that exercise benefits the physical health of heart failure patients. Nevertheless,
current clinical guidelines provide little in the way of explicit guidance with regard to the
issue of exercise and CHF, while some have suggested that there is insufficient evidence to
promote supervised rehabilitation programs (Konstam et al., 1994).

Based upon the poor prognosis for CHF it is not surprising that patients report
diminished QOL, reduced social functioning, and psychological distress.
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MEASURING QOL IN CHF PATIENTS

Assessment of QOL is increasingly becoming a component of evaluating the impact of
interventions for patients with CHF (Albanese et al., 1999; Dracup et al., 1992; Gorkin
et al., 1993; Grady et al., 1995; Hobbs et al., 2002; Jaarsma et al., 1999; Rogers et al.,
1994; Steptoe et al., 2000; Stewart et al., 1989; van Jaarsveld et al., 2001; Walden et al.,
1994). However, the inclusion of QOL measurements in evaluating the benefits of exer-
cise for patients with CHF is still variable. In order to understand the importance of
measuring QOL and to assess the relevance and application of the measures that have
been used in studies of exercise for CHF patients, it is necessary in the first instance to
describe the various QOL assessment approaches.

QOL is a multidimensional concept describing a patient’s physical, social, and psy-
chological health. To evaluate QOL effectively, multiple domains are assessed, including
symptoms of the disease, physical function, social function, and emotional well-being.
Five general approaches have been used to assess QOL, these are global, generic, condition-
specific, battery, and preference-based (Leidy et al., 1999). Global evaluation considers a
patient’s overall well-being and evaluates the impact of a treatment on general aspects of
QOL. Examples include the Psychological General Well-Being (PGWB; Andrews and
Withey, 1974) and the Life Satisfaction Questionnaire (LSQ; Dupuy, 1984). Generic
instruments such as the Medical Outcomes Study 36-Item Short Form (SF-36; Stewart
and Ware, 1992), the Nottingham Health Profile (NHP; Hunt, 1986), and Sickness
Impact Profile (SIP; Deyo et al., 1982) allow the comparison of baseline and end-point
QOL data in CHF studies.

Condition-specific instruments enable an understanding of the effect of a treatment
or intervention in relation to the specific disease state. Examples of instruments used
for patients with CHF include: the Minnesota Living with Heart Failure Questionnaire
(MLWHFQ); the Chronic Heart Failure Questionnaire (CHFQ); and the Kansas City
Cardiomyopathy Questionnaire (Patrick Green et al., 2000). The battery approach utilizes
multiple QOL instruments in order to assess either generic or condition-specific QOL.
For example, the SF-36, a generic measure of subjective health status, is combined with
the CHFQ, which measures physical and emotional health status specific to patients
with CHF. This approach can produce a comprehensive QOL profile, but the use of
multiple measures disallows the use of a single summary score and increases the proba-
bility of conflicting results (Leidy et al., 1999). Preference-based instruments tend to
be used to assess quality adjusted life years (QALYS) in cost-utility studies. Utility
values can be obtained through standard gamble or time-trade off methods or through
a psychometrically based instrument such as the European Quality of Life Index (EuroQoL
Group, 1990).

Given the plethora of approaches to the measurement of QOL, the question arises as
to which is the most appropriate for assessing the QOL of patients with CHF. Berry
and McMurray (1999) reviewed the design and validation of a number of generic and
disease-specific QOL questionnaires used in clinical trials in CHF, and also evaluated
their performance in recent clinical trials in CHF in relation to other outcome measures.
They identified several important differences among these QOL questionnaires. The
authors concluded that the choice of an appropriate QOL questionnaire was related to
both patient compliance and the outcomes being measured in a CHF clinical trial.
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The 36-Item Short Form (SF-36) Health Survey and SIP were regarded as the best
generic instruments, and the MLWHFQ, and CHFQ were acknowledged as being
the best disease-specific measurements at that time. They recommended that the opti-
mal method for assessing QOL in CHF trials should be a combination of one of the
aforementioned generic and disease-specific questionnaires, together with a patient’s
self-reported global health response.

Although evaluation of QOL is becoming an integral component of interventions
for patients with heart failure, examination and evaluation of psychological factors in
the management of heart failure is still being neglected. QOL measurements are not
necessarily adequate to examine depression, and the diagnosis of depression in CHF
patients is not standardized. Although the use of conventional questionnaires may indi-
cate depressive symptoms, it has been advocated that a formal interview may more
accurately determine the presence of clinical depression (Miller, 2002).

CHF AND PSYCHOLOGICAL HEALTH

Evidence suggests there are several factors that seem to link depression with the
development of CHD and with a worse outcome in patients with established CHD
(Zellweger et al., 2004), but it has only recently been recognized that patients with
CHF often experience clinical depression (Havranek et al., 1999; Jiang et al., 2001;
Rumsfeld et al., 2003; Skotzko et al., 2000), albeit these aspects of the condition are
often undiagnosed and untreated. More recently, several studies have found that depres-
sive symptoms are a strong predictor of worsening CHF symptoms, functional status,
and QOL over time (Carels, 2004; Martensson et al., 2003; van Jaarsveld et al., 2001).
In addition, Jiang et al. (2001) showed an increase in mortality and hospital readmis-
sions in CHF patients with major depression. Patients with moderate to severe CHF
are at a high risk for major depression, but it is unclear whether functional impairment
plays a causal role in depression or depression exacerbates functional impairment
(Freedland and Carney, 2000).

There is also some evidence to suggest that pathophysiological factors may con-
tribute to the development of CHF. Inflammatory cytokines seem to have a role in the
progression of CHF, and there is evidence suggesting that elevated cytokine levels lead
to cognitive disturbances including depression (Reichenberg et al., 2001).

No evidence currently exists as to whether exercise can reduce depression in patients
with CHF; however, positive findings have been shown when exercise has been prescribed
for older adults with depression (Mather et al., 2002). In a review of the psychological
factors associated with CHF, MacMahon and Yip (2002) highlight the current paucity of
work in this area. In total, only 12 studies (seven cross-sectional, five longitudinal) were
identified which addressed CHF and psychological well-being. Eight of the studies exam-
ined depression in patients with CHF and the remaining four studies examined anxiety,
social support, and/or coping styles in patients with CHF. No evidence is available from
randomized controlled trials (RCTs), and the reported studies only included hospitalized
patients or hospital outpatients, and often had few participants. From the evidence
currently available it would appear that the prevalence of depression among the CHF
population is relatively high and there appears to be a correlation between depression and
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repeated hospital admissions, independent of initial disease severity. Depression may also
be an independent risk factor for mortality in CHF patients (Murberg et al., 1999).

Anxiety frequently presents comorbidly with depression. Due to the poor prognosis
associated with CHF, anxiety may be a factor present in many patients suffering from CHF.
However, there is a paucity of research concerning anxiety among patients with CHF, and
it is currently impossible to confirm or refute this hypothesis. Anxiety should be of concern
to health care professionals as stress can cause an increase in heart rate, which has a nega-
tive effect on coronary artery perfusion through shorter diastole. Tachycardia reduces
myocardial oxygen supply, while increasing myocardial oxygen demand. This can become
cyclical for patients who are worried about their physical condition, and subsequently
increases their anxiety which can result in even poorer cardiac output (MacMahon and Yip,
2002). Furthermore, anxiety and depression can have a major effect on health care utiliza-
tion. For example, studies have shown that anxious and depressed patients accrue four
times the hospitalization costs of non-depressed patients (Allison et al., 1995), and medical
costs are 41% higher in depressed cardiac patients (Frasure-Smith et al., 2000).

METHOD

As research studies examining the role of exercise for patients with CHF are still in their
infancy, it is important to consider not only the relationship between QOL/depression/
exercise and CHF, but to review all the relevant evidence for advocating exercise for this
patient group. This review covers studies published in English between 1966 and
August 2003, on the effect of exercise training with heart failure patients. The studies
were identified by searching the following electronic databases: MedLine; Science
citation index; Social Sciences citation index; BIDS; Bandolier; CINAHL, Cochrane
Database of Systematic Reviews (CDSR); EMBASE; NHS; National Research Register
(NRR); PSYCHLIT; and Current Research in Britain (CRIB), using the search terms:
“exercise training,” “physical training,” “aerobic,” “anaerobic,” “heart failure,” “left
ventricular failure,” “cardiac failure,” “quality of life,” “depression,” and “emotional.” The
reference lists of identified articles were also scrutinized for additional studies that
conformed to the specified inclusion criteria. Studies included had the effects of exercise
training in terms of physical performance, QOL or health care utilization as the main
outcome measures.

Due to the variations that existed in the study design, patient group, study setting,
and outcome measures used in the studies, a qualitative review of the obtained studies
was performed.

REVIEW OF EVIDENCE

Thirty-seven studies met the defined selection criteria (Table 5.1). Of these, 17 were
RCTs, 8 were randomized crossover trials, 3 were non-RCTs and 9 were pretest/posttest
studies. The provision of exercise training was, in the majority of cases, supervised and
hospital-based, with data collection taking place in a hospital laboratory setting.
Investigation of long-term effects was rare and 41% (15/37) of the training programs
lasted eight weeks or less. Only 35% (6/17) of the RCTs outlined their method of
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randomization and in many instances when descriptions were provided these were
vague and incomplete (e.g., no mention of the method of allocation). While 75%
(28/37) of the studies detailed their inclusion and, in some cases, exclusion criteria for
patient recruitment, but only 40% (15/37) provided information about the recruit-
ment procedure adopted. When the recruitment procedure was detailed, participants
tended to represent convenience samples (e.g., patients attending a particular clinic) or
volunteers. Patients with other illnesses that frequently coexist within the wider heart
failure population were often excluded. For example, 22% (8/37) excluded patients
with diabetes, while 51% (19/37) excluded individuals with chronic obstructive airways
disease. Finally, the majority of these studies were small. Sample size: 25 participants or
less 62% (23/37); 26–50 participants 22% (8/37); 51–150 participants 13% (5/37).

Age of study participants

The annual incidence of CHF increases exponentially with age, from a rate of two per
thousand in the fifth decade of life to fifty per thousand in the eighth decade (Kannel,
1989). Even so, mean patient age was below 65 years in 73% (27/37) of the reported
studies (see Table 5.1). Only two studies specifically examined age variation and how
this might affect a patient’s response to physical exercise (Owen and Croucher, 2000;
Willenheimer et al., 1998). Both studies suggest that physical exercise is not only
safe but also beneficial for “older” chronic heart failure patients. Nevertheless, the
former study (Willenheimer et al., 1998) had a small sample, was short-term, and most
participants were close to 70 years of age. Although the latter study (Owen and
Croucher, 2000) included “older” patients (M � 81 years), they emphasized that
further investigation was required regarding the benefits of exercise upon morbidity and
mortality, on-going compliance, and safety for this age group.

Gender of study participants

The overall prevalence of heart failure is reported to be similar in men and women
(Ho et al., 1993; McDonagh et al., 1997; Schocken et al., 1992) yet women were grossly
under represented in the studies under review. Gender distribution was reported in all but
two studies. While 12 studies included males only, only one study focused exclusively on
females (see Table 5.1). In studies where both males and females were included there
still existed a strong bias towards male participants (e.g., male/female ratios of 26 : 1, 9 : 1,
5 : 1). Of those studies that included both female and male patients with CHF, only two
examined the differences that may exist between male and female CHF patients in their
response to physical exercise (Tyni-Lenne et al., 1998; Willenheimer et al., 1998).

Nature and intensity of the exercise

The majority of studies used either a cycle ergometer, or combined exercise programs (i.e.,
cycle ergometer and/or walking and/or jogging and/or swimming, or circuit training).
Five studies focused upon resistance exercise training in the form of knee-extensor or
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leg muscle training (see Table 5.1). Completion rates were not recorded for eight of the
studies and compliance rates were not recorded for nineteen of the studies. Seventeen
studies cited completion rates for the exercise programs as being between 90% and
100% with twelve ranging between 50% and 89%. Compliance rates were again quite
favorable, with 14 studies reporting more than 80% compliance and 4 studies report-
ing between 50% and 80%. Unfortunately, none of the studies attempted to assess
patients’ acceptance and appropriateness of such regimes, and their ability to adopt such
procedures on an individual long-term basis. A total of 10 studies incorporated a home-
based exercise component focusing upon physical fitness levels (see Table 5.1). Eight
provided patients with a cycle ergometer and/or treadmill or pedometer for use in their
home over a relatively short time period, with two studies prescribing an individualized
walking program over a 36 and 52-week-period respectively. While choosing to imple-
ment an exercise training program in patients’ homes, none of the studies capitalized
upon this approach by providing an account of the pros and cons of the procedure in
comparison with hospital-based exercise training.

Outcome measures and health care utilization

The studies under review had diverse outcome measures (e.g., lactic acidosis threshold,
respiratory quotient, ventilatory threshold, ejection fraction, mean pulmonary artery
pressure, peak oxygen uptake, cardiac output, blood pressure, citrate synthetase, anaer-
obic threshold). The most common recorded positive effects on physiological physical
performance indicators were oxygen uptake, resting heart rate, maximal heart rate, 
sub-maximal heart rate, systolic blood pressure, and ventilation.

Health care utilization issues and mortality were addressed in only one study
(Belardinelli et al., 1999). This study found that mortality were lower in the training
group (RR � 0.37, 95% CI, 0.17–0.84; p � 0.01) and hospital readmission rates
were higher in the control group (RR � 0.29, 95% CI, 0.11–0.84; p � 0.02). No 
cost-effectiveness analyses have yet to be published.

QUALITY OF L IFE

As shown in Table 5.2, only 54% (20/37) of the reviewed studies also measured QOL.
Studies incorporating a quality of life component varied widely in the approach and
instrument used and in the results obtained. All but one of the studies (Willenheimer
et al., 1998) reported QOL outcomes from the patients’ perspective. Nineteen out of
the twenty studies used self-administered questionnaires, two of these also used a
researcher administered component and one study used semi-structured patient inter-
views. Three studies did not specify the instrument used (Coats et al., 1992; Houghton
et al., 2002; Koch et al., 1992), with one study not specifying the implementation
process (Houghton et al., 2002). Only 20% (4/20) of studies included a global QOL
assessment, as part of an assessment battery (Kavanagh et al., 1996; Shephard et al.,
1998; Wielenga et al., 1998a; Willenheimer et al., 1998). Generic QOL measures were
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included in seven studies (Cider et al., 1997; Quittan et al., 1999; Radzewitz et al.,
2002; Tyni-Lenne et al., 1996, 1997, 1998, 1999). The MLWHFQ and CHFQ
disease-specific questionnaires were adminsistered in five (Belardinelli et al., 1999;
McConnell et al., 2003; McKelvie et al., 2002; Owen and Croucher, 2000; Tyni-
Lenne et al., 1999) and four (Johnson et al., 1998; Kavanagh et al., 1996; Oka et al.,
2000; Shephard et al., 1998) studies respectively. Ten studies (50%) employed a
battery approach, using more than one questionnaire to evaluate different domains of
QOL, for example, functional status, emotional health, and symptoms (Cider et al.,
1997; Kavanagh et al., 1996; Radzewitz et al., 2002; Shephard et al., 1998; Tyni-Lenne
et al., 1996, 1997, 1998, 1999; Wielenga et al., 1998a; Willenheimer et al., 1998).
None of the studies used a preference-based assessment. Positive effects on QOL were
reported in 65% (13/20) of studies, but only six studies considered the relationship
between QOL and physiological outcomes (Belardinelli et al., 1995; Houghton et al.,
2002; Kavanagh et al., 1996; Quittan et al., 1999; Radzewitz et al., 2002; Shephard
et al., 1998).

Only one study adopted the optimal method for assessing QOL in CHF trials as
recommended by Berry and McMurray (1999); a combination of a generic and 
disease specific questionnaires, together with a patient’s self-reported global health
response. Tyni-Lenne et al. (1999) used the MLWHFQ (a CHF disease specific
questionnaire), the SIP (a measurement of health or illness related QOL), and the SOC
Scale (assessing the prerequisites for coping capacity and indicating general QOL).
The findings relating to QOL were inconclusive, with cycle training showing only a
significant improvement for the SIP management score, and knee-extensor training
showing significant improvements, for certain categories of the MLWHFQ and SIP,
but not for the Sense of Coherence (SOC) scale, with none of the intergroup differ-
ences being significant. However, the study was characterized by small patient numbers
(n � 24), a short study duration (eight weeks), and a relatively young patient group
(M � 63 � 10 years).

In terms of assessing the effect of exercise upon emotional well-being, only two
studies used measurements that evaluated this specifically. Radzewitz et al. (2002) used
the Hospital, Anxiety and Depression Scale (HADS) – a descriptive screening proce-
dure employed to assess anxiety and depression as mental limitations, together with the
SF-36 questionnaire. The intervention included cycle ergometer and inspiratory mus-
cle training. Although they found significant improvements in the mental health
dimension of the SF-36 (p � 0.002), no significant improvements were found for
either the anxiety or depression dimensions of the HADS. Wielenga et al. (1998b) used
the Heart Patients Psychological Questionnaire (HPPQ) – a measure of well-being,
feelings of being disabled, displeasure, and social inhibition, together with patients’ self-
assessment of general well-being (SAGWB) – comprising a single question on a scale of
one to five relating to health improvement. They implemented a combined exercise
program including cycle ergometer, treadmill walking, and ball games. The HPPQ
showed marginal significant improvements in the training group (p � 0.06), with sig-
nificant group differences for the “feelings of being disabled” dimension (p � 0.001).
The patients’ SAGWB also showed significant improvements in the training group
(p � 0.001).
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REVIEW OF MECHANISMS

Exercise interventions for patients with CHF are still primarily focused upon the physical
as opposed to the psychological benefits of such programs. As a review of the literature
has shown, there remains many unanswered questions regarding the suitability of exer-
cise programs for various groups of patients with CHF. For example, exercise training
in elderly patients with CHF is made more difficult by the multiple comorbidities often
present, such as obstructive lung disease, peripheral vascular disease, angina pectoris,
arthritis, and neuromuscular disorders. Also, older patients may have problems in
attending hospital-based exercise programs due to restricted mobility and transporta-
tion problems. Home-based or community-based programs may be more appealing to
this patient group and should be considered when developing research protocols for
older patients with CHF.

It is unclear whether the under representation of women is due to the selection
process and/or inclusion criteria adopted for a study, or due to women not wishing to
take part. With respect to the latter, it has been speculated that women may be reluc-
tant to enter cardiac rehabilitation studies as exercise is not deemed to be an appropri-
ate activity for them, or they experience transportation difficulties, or they are required
to leave a sick spouse to attend hospital-based programs (Fleg, 2002). If this is the case,
these factors need to be considered and addressed by researchers when developing
research proposals to ensure studies are inclusive of both genders.

It is currently impossible to assess the effect of exercise on CHF patients’ QOL as
various instruments have been utilized, producing diverse outcomes. A review of stud-
ies that have included a QOL measurement would suggest that measuring patients’
well-being is currently an adjunct as opposed to an integral component of assessing the
success of an exercise intervention. None of the reviewed studies explained why they
chose to utilize a particular instrument, and in the case of a battery assessment, why
certain instruments were chosen to be used in combination.

Leidy et al. (1999) reviewed 41 randomized controlled trials to identify recent trends
in the assessment of QOL outcomes in patients with CHF, although only 4 of the stud-
ies featured, evaluated the influence of exercise, the review suggested that an exercise
intervention was effective in improving the QOL. However, the review was unable to
identify a single instrument that was reliable and reproducible. Berry and McMurray
(1999), in their assessment of QOL evaluations in patients with CHF, echo this opinion
and call for improvements to the design of available instruments to enhance sensitivity
to real treatment effects, and the method of their administration in clinical research.

There is still no definitive QOL questionnaire that will accurately assess the physi-
cal, emotional, and social benefits of exercise interventions for patients with CHF.
However, based upon the evidence available to date, it is recommended that a battery
approach, using both a generic and disease-specific QOL questionnaire, should be used
to provide the most reliable and valid outcomes.

Debilitating physical symptoms, frequent hospitalizations, forced retirement,
and financial stress can all lead to significant depression in patients with CHF
(Freedland et al., 1991; MacMahon and Yip, 2002; Martensson et al., 2003; Skotzko
et al., 2000; van Jaarsveld et al., 2001). The evidence suggests that a significant number
of patients with CHF experience depression. MacMahon and Yip (2002) advocate
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addressing the reasons behind depression in CHF patients with either medication or
cognitive behavior therapy, leading to possible improvements in patients’ QOL, a
reduction in hospital admissions and lowering the mortality rate. However, the major-
ity of CHF patients are elderly with a number of other comorbidities requiring
medication (most of the patients with CHF are taking an average of 6 medications, and
it is not unusual for patients to be taking up to 15 medications (Mair et al., 1999)).
Therefore, the prescribing of further medications to treat depression may not be suit-
able. Likewise, cognitive behavior therapy may be inappropriate for an elderly popula-
tion managing a range of comorbidites. Exercise, on the other hand, is an activity that
can be incorporated into an individual’s life, with both physiological and psychological
well-being as possible outcomes.

Taking psychological factors into consideration appears to have considerable impor-
tance in evaluating the effectiveness of exercise programs for patients with CHF.
Assuming that the short-term effects of exercise training are favorable, it is likely that
patients will experience and thus report improvements in their QOL and symptoms of
depression. However, at this time it is hard to say which type or intensity of exercise is
best for improving QOL. Furthermore, none of the available studies allowed for the
assessment of the long-term impact of such exercise training upon patients’ QOL,
including depression.

RCTs need to be encouraged, with depression being included as an endpoint. It is
necessary for studies examining the effects of exercise upon patients with CHF, to include
robust measures of depression. Studies need to assess the baseline psychological status
of their patient population, and the subsequent effects of an exercise program upon psy-
chological status. A validated measurement of depression in patients with CHF does
not currently exist, however, the adoption of an instrument, such as the HADS,
together with patients’ self-assessment of their psychological status will lead to a greater
understanding of the role of exercise for the psychological health of patients with CHF.

A major aspect overlooked in all the studies reported in the systematic review is the
relationship between self-efficacy and exercise. A positive relationship has been found
between self-efficacy and exercise behavior in cardiac populations (Vidmar and
Rubinson, 1994), and self-efficacy has been found to be the strongest predictor of physi-
cal activity in patients with CHF (Oka et al., 1996). Evangelista et al. (2001) examined
the relationship between psychosocial variables and compliance in CHF patients, and
found that exercise regimens caused the greatest adherence problems due to a lack of
self-motivation, lack of energy, and presence of physical symptoms. Oka et al. (1999)
found an association between physical fitness levels and self-efficacy, suggesting that
self-efficacy may be an indicator for physical ability. Interestingly, there was a lack of
association between perception of physical condition and actual physical ability, but
self-reported physical condition was associated with emotional well-being. This suggests
that physical condition may be influenced by a patients’ emotional state and not repre-
sent their actual physical ability.

The evidence suggests a strong relationship between self-efficacy, emotional well-
being, and exercise. In light of this, there is possibly a need for change in exercise inter-
ventions for CHF patients that focus upon enhancing self-efficacy and psychosocial
improvements, as these factors may be more important outcome indicators for short-term
and long-term physical improvements than fitness tests.
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IMPLICATIONS FOR THE RESEARCHER

Although recommendations on exercise testing and training for patients with heart failure
exist, there is still insufficient evidence to promote exercise training for all CHF
patients. No data exists at the present time concerning the prognostic implications of
different training approaches, intensities, or duration for patients with CHF, or the
effect upon mortality. To date, reported studies provide evidence relating to selected
patients, usually including small numbers, often excluding older patients and women
and involving just one centre.

The European Heart Failure Training Group (1998) have highlighted many
unanswered questions that require consideration:

● Is exercise training practical in different settings (i.e., are home-based exercise
programs as safe as hospital-supervised exercise training)?

● Can training effects be maintained over the long term?
● Are mortality and morbidity affected by exercise training?
● Is exercise training for heart failure patients cost-effective?

It is noteworthy that a recent meta-analysis of 9 studies, involving 801 CHF patients
with chronic heart failure (ExTraMATCH collaborative, 2004), found an overall
reduction in mortality for those participating in properly supervised medical training
programs, albeit participants within this meta-analysis were predominantly male and
younger than the average CHF patient.

One of the main challenges in exercise trials is differentiating the outcomes of exer-
cise training from other types of interventions, which participants may receive within
their rehabilitation programs. Many medical settings where supervised training inter-
ventions take place include other lifestyle interventions, for example, nutrition and
stress management classes. Furthermore, medical staff may be alerted to participants’
worsening symptoms, which may lead to additional medical intervention (Whellan
et al., 2004). There is also the possibility that participants receive more pharmacotherapy
(ExTraMATCH, 2004). Therefore, researchers need to track and record educational
and medical interventions that may be provided to an exercise group.

Although some studies have demonstrated positive outcomes in some dimensions of
QOL for patients with heart failure, the above limitations of study design apply. It is
unclear which type of exercise is best for improving QOL or what is the minimum
intensity required to improve QOL. When QOL measures are included in exercise
interventions they tend to be an adjunct to physiological aspects of the study, as
opposed to an integral component. None of the reviewed studies detailed their reasons
for including a particular QOL measure, and where more than one measure was used,
why they chose that particular combination. Future research studies should attempt to
use a combination of a generic and disease-specific QOL measures together with a
patient’s self-reported global health response.

Most of the exercise programs have been delivered in groups and/or with health
professional supervision. It is possible that the improvements in QOL demonstrated in
many studies may be due to this social contact as opposed to the exercise regime per se.
For example, the study by McKelvie et al. (2002) illustrates the possible superior role of
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psychosocial as opposed to biophysical mechanisms in improving QOL. The intervention
comprised an initial three months of supervised exercise training in a medical setting,
followed by nine months of training at home on an exercise cycle. A consistent finding
of the study was the loss of training and QOL effect after the initial three months
of supervised training. By the end of 12 months follow-up, there was no difference
between patients in the intervention and control arms. Therefore, future investigations
should examine the effect upon QOL when exercise is performed in “natural environ-
ments” (i.e., the patient’s home), both with and without supervision. Larger studies
are also required to explore the relationship between self-efficacy, emotional well-being,
and exercise together with behavioral and physiological aspects of physical activity and
physical fitness levels

Although depression has been shown to affect a substantial proportion of the CHF
population, there is an overall paucity of research that has examined the effects of
exercise upon the psychological status of patients with heart failure. Evidence from
studies that have included a specific psychological measure have produced inconclusive
findings. Further work is required to investigate whether exercise does have a positive
effect upon psychological status, in terms of mode, intensity and duration, and whether
variations exist between different patient groups with CHF (i.e., older patients, women,
severity of condition).

IMPLICATIONS FOR THE HEALTH PROFESSIONAL AND 
HEALTH SERVICE DELIVERY

There remains a lack of information concerning two important points to practitioners:

1 whether particular groups of heart failure patients should be encouraged to adopt a
program of exercise and;

2 if exercise training is deemed appropriate, what should be the nature, duration,
frequency, and intensity of the program.

Health care providers need validated research findings, which will enable the
prescription of appropriate exercise regimens for patients with CHF. At present there
remains a paucity of high quality evidence to support the further development of guide-
lines for health care providers or patients regarding the subject of exercise and heart
failure. For all grades of heart failure, the goals of therapy are to decrease symptoms,
decrease morbidity, and prolong life. Although the initial work is extremely promising,
whether exercise can help achieve these aims remains uncertain.

Based upon the current available evidence, recommendations for exercise training for
patients with CHF need to consider the individual patient in terms of the severity of
their CHF, comorbidities, and their general well-being.

In order to assist the health professional, the Working Group on Cardiac
Rehabilitation and Exercise Physiology and Working Group on Heart Failure of the
European Society of Cardiology (2001) has published the following recommendations:
An exercise training program should be started only with patients who are clinically
stable for at least four weeks. Clinical stability is defined by stable symptoms, as identified
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by the New York Heart Association (NYHA) class, and stable fluid balance. Caution
should be taken when systolic blood pressure is below 80 mmHg at rest, resting heart
rate is below 50 beats/min or above 100 beats/min. A cardiopulmonary exercise test
should be performed before starting a training program and relative and absolute con-
traindications to exercise training should be considered (include: stable chronic CHF,
minimal peak VO2 of 10 mL/kg/min; optimal medical treatment. Exclude: active viral
or autoimmune myocarditis; obstructive disease; serious arrhythmias).

Additionally, the American Association of Cardiovascular and Pulmonary
Rehabilitation (1999) recommends: Exercise training in CHF should consider the
pathology of the patient, the patient’s individual response to exercise, and the gas
exchange data obtained during cardiopulmonary exercise testing prior to training.
Although both aerobic and strength training are recommended, the latter should focus
only on low resistance, high repetition exercises, and are not appropriate for all chronic
heart failure patients.

Emerging evidence indicates self-reported components of physical condition may be
influenced by a patient’s current emotional state and may not represent their actual
physical ability. Therefore, diminished emotional well-being should be considered
when exercise and physical activity recommendations are given based on self-reported
physical ability (Oka et al., 1999). Furthermore, if improvements in self-perceptions
can be accomplished, changes in exercise behavior should be more sustainable.
Therefore, practitioners should aim to enhance self-efficacy by encouraging patients to
evaluate their physical progress and tailor exercise programs/physical activities to a
patient’s own needs and capabilities.

WHAT WE KNOW SUMMARY

● Patients with CHF show evidence of anxiety and depression and experience a
dramatic reduction in their QOL.

● Significant improvements in exercise capacity have been demonstrated in CHF
patients included in clinical trials.

● The evidence suggests that exercise can play an important role in improving the
function and QOL of patients with CHF.

WHAT WE NEED TO KNOW SUMMARY

● Studies are required to examine the effect of exercise on psychological status in CHF.
We need to know if different modes, intensities, and durations of exercise have an
effect upon the psychological status of patients with CHF.

● There is currently no validated and reliable instrument for measuring the psycho-
logical and emotional effects of exercise upon patients with CHF, within clinical
practice.

● We need to know what people with CHF think about participating in exercise
programs, if training effects (both physical and psychological) are maintained
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without supervision, and if an exercise regime can be maintained independently in
the long-term.

● We need to know more about adherence to exercise programs (facility and home-
based) and effectiveness of interventions, which are driven by accepted behavior
change strategies.

● Studies have been characterized by statistically small numbers of participants,
diverse study design and inclusion criteria, limited numbers of older patients
and women, strict exclusion criteria, various training methods, and short training
periods. There is a requirement for randomized controlled long-term trials, with
adequate sample sizes, and longer follow-up, and patients whose characteristics are
different to those already included in studies (i.e. more patients who are 65 years
plus, female and with comorbidities).

● Studies have excluded patients (particularly the elderly) with significant comorbidities,
such as obstructive lung disease, peripheral vascular disease, arthritis, angina pectoris,
and neuromuscular disorders, and are therefore atypical of patients seen in every day
clinical practice. It is not known which type of exercise training is practical in patients
with comorbidities or whether these patients can improve their functional capacity.

● The reliability and validity of QOL questionnaires for use with CHF patients in
exercise studies requires further development in order to establish the physical,
social, and emotional benefits of different exercise activities.

● The cost-effectiveness of exercise training for reducing morbidity and mortality in
patients with heart failure has not been examined.
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Exercise and psychological
well-being for individuals 
with Human
Immunodeficiency Virus
and Acquired
Immunodeficiency
Syndrome

WILLIAM W. STRINGER

HIV AND AIDS

HIV and AIDS are global health problems. The Center for Disease Control (CDC) and the
Joint United Nations Programme on HIV/AIDS predicted that worldwide in 2003, over
40 million people would be living with HIV/AIDS, an estimated 5 million people will have
acquired HIV, and 3 million people would have died of AIDS. In the United States alone, it
is estimated that 1 in 200 people are HIV positive (Center for Disease Control, 2004).

HIV is primarily transmitted via sexual contact with blood, semen, and vaginal
secretions. One of the primary targets of the HIV virus is the CD4� T helper cell. Once
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the virus is inside the body, it binds to the CD4� receptor on the surface of the cell
and is internalized. This eventually can result in the death of the cell. Attack on CD4�

lymphocytes results in a marked depletion of these cells and a reduction in the ability
of the immune system to respond to common infectious agents. This immune sup-
pression increases a person’s vulnerability to opportunistic infections, malignancies, as
well as loss of lean body mass. Progression from HIV� to AIDS is a metric of the
current status of the host’s immune system. The average time from initial infection
with HIV to AIDS is 8–10 years, and CD4� cell counts (an excellent marker of
immune status and prognosis) decrease by approximately 50–75 cells/mm3/year
(Vergis, 2000). When CD4� cell counts decrease below 200 cells/ mm3 the patient is
defined as having AIDS (Castro et al., 1992).

The stage of HIV disease can also be defined as mild (early or asymptomatic,
�500 CD4� cells/mm3), moderate (mid-stage, early symptomatic, or pre-AIDS,
200–500 CD4� cells/mm3), and severe (advanced or AIDS, �200 CD4� cells/mm3).
Patients with less than 50 CD4� cells/mm3 are considered to have an end stage
immunodeficiency. Another commonly used marker of immune system function and
prognosis is the HIV polymerase chain reaction (PCR) assessment of viral load. An
undetectable viral load is optimal, and the number increases (e.g., increased viral
particles circulating) when the disease progresses or is poorly controlled. Medical
therapy for HIV is indicated when the CD4� cell counts are in the range of
200–350 cells/mm3. CD4� cell counts can markedly increase and viral loads can
markedly decrease (immune reconstitution) when patients are placed on highly active
anti-retroviral therapy (e.g., HAART). HAART is a combination of medications from
the nucleoside reverse transcriptase inhibitor (NRTIs), non-nucleoside reverse
transcriptase inhibitor (NNRTIs), and protease inhibitor (PIs), families.

NEUROPSYCHOIMMUNOLOGY MODEL

Early epidemiologic studies which focused on coping with HIV demonstrated that
active strategies (i.e., fighting spirit, planning a course of action, exercise) resulted in less
depression and higher self-esteem compared to HIV negative controls (Namir et al.,
1987). The perceived epidemiological association of exercise with a decrease in psycho-
logical symptoms in HIV� individuals led to the conceptualization of the effects of
stress on psychosocial, neuroendocrine, and immunologic function (psychoneuro-
immunology) in HIV� individuals (Antoni et al., 1990; LaPerriere et al., 1994b)
(see Figure 6.1).

The proposed mechanism behind psychoneuroimmunology is that stressors (with a
decreased sense of control) can cause increased anxiety, depression, diminished coping
skills, and loss of sleep. This in turn, increases the activation of the sympathetic nerv-
ous system, increasing levels of epinephrine, norepineprine, and cortisol. These hor-
mones can act to suppress the function of the immune system, for example, T cells
(cells that are involved with cellular immunity – CD4� cells are included here), B cells
(cells that are involved with humoral immunity and antibody production), and natural
killer cells (cells that are capable of killing other cells), thereby resulting in more rapid
progression of HIV. Consequently, interventions that decrease stress or increase control
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(i.e., coping mechanisms) of stress, for example, moderate exercise (see Taylor, 2000),
may improve psychological, neuroendocrine, and immunological functional parameters
and overall health in HIV� individuals.

METHOD

This chapter reviews the existing literature, focusing on the use of exercise training
(e.g., aerobic exercise, progressive resistance exercise (PRE), or both) to improve the
psychological well-being of HIV positive (HIV�) individuals across the disease spec-
trum from asymptomatic HIV� individuals to AIDS. The review does not focus on
AIDS patients with extensive lean body mass reduction (�10%) or studies that have
used anabolic agents (e.g., testosterone, growth hormone) as the primary intervention,
even when exercise was a component of the study, as these agents may affect psycho-
logical well-being in ways that confound the effects of exercise training. An extensive
search of several reference databases (Medline, CKNAHL, Cochrane, EMBASE, and
PsychLit) was performed using the time window of 1981 to present and the search
terms: HIV, aerobic exercise training, strength training, quality of life (QOL), depres-
sion, well-being, anxiety, and coping. Eight primary studies were appropriate for this
review (see Table 6.1) although all suffered from methodological problems that
included either a lack of control group (1), small sample size (6), or very short
(�3 months) duration of study (6). Recent reviews were also examined to integrate the
HIV medical literature, HIV medical therapy, and the aerobic and strength effects of
exercise in HIV.

Psychoneuroimmunology

Stressors

Sympathetic nervous 
system activation

1) Catecholamine release
 epinephrine and
 norepinephrine
2) Corticosteroid release
 cortisol

Anxiety, depression,
diminished coping,

loss of sleep

Aerobic exercise

Sense of control

Immune suppression
accelerated HIV disease

progression

Source: Adapted from Antoni et al. (1990).

Figure 6.1 Effect of stressors on immune system function and possible mitigation by aerobic exercise.
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THE CASE FOR PHYSICAL ACTIVITY/EXERCISE IN HIV

Improvements in aerobic and strength parameter with exercise in HIV

Several recent reviews have summarized the impact of aerobic and strength exercise
training in a broad spectrum of HIV� disease (from asymptomatic individuals to
patients clinically ill with AIDS and reduced lean body mass (Dudgeon et al., 2004;
Mars, 2003; Nixon et al., 2003; Stringer, 1999, 2001)). From the preponderance of evi-
dence in these primary studies (Johnson et al., 1990; MacArthur et al., 1993; Perna
et al., 1999; Pothoff et al., 1994; Rigsby et al., 1992; Roubenoff et al., 1999; Smith
et al., 2001; Stringer et al., 1998), it is clear that 6–12 weeks of moderate aerobic exercise
sessions (3 times per week for 1 hr) significantly improves (15–30%) aerobic capacity
(maximal oxygen uptake, VO2 max) and lactic acidosis threshold (LAT).

PRE alone has been demonstrated (9 studies) to improve strength (10–60%) and
lean body mass (1–4%) in HIV/AIDS patients, using 6–16 weeks of three, 1 hr PRE
training sessions per week. These studies are summarized in detail elsewhere (Dudgeon
et al., 2004; Stringer, 2003). Interestingly, the addition of androgenic therapy (e.g.,
testosterone, nandrolone, oxandrolone) did not contribute more to strength than
the PRE alone, although weight and fat free mass did increase in the groups given
androgen therapy.

The combination of strength and aerobic exercise training has also been studied, and
appears to have similar beneficial effects on aerobic capacity and lean body mass
(Grinspoon et al., 2000; Lox et al., 1995; Rigsby et al., 1992; Strawford et al., 1999);
however, the conclusions are limited by the small sample sizes utilized in these studies.

Improvements in CD4+ cell counts and viral loads with exercise in HIV

Not even a single study has demonstrated a statistically significant improvement in either
viral load or CD4� cell counts with 6–16 weeks of aerobic or PRE training, although many
small studies have been performed (LaPerriere et al., 1991, 1994a; Perna et al., 1999; Rigsby
et al., 1992; Smith et al., 2001; Stringer et al., 1998). The lack of statistically significant
improvements in CD4� counts is likely due, in part, to study size and variability of CD4�

counts superimposed on the perceived or actual (small) exercise effect (Stringer et al., 1998).
The converse of this argument is important, in that no study has demonstrated a statis-
tically significant fall in CD4� counts, despite exercise levels that were designed as moder-
ate and heavy intensities (Stringer et al., 1998). This suggests that moderate and even
heavy exercise intensities do not appear to have adverse effects on CD4� counts.

Improvements in psychological well-being with exercise in HIV

The return of a positive HIV test result often results in feelings of hopelessness, sadness,
depression, loneliness, detachment, fearfulness, and suicidal ideation (Ciesla and Roberts,
2001). Pretest and posttest counseling, availability of effective medical and pharmaco-
logical care, and continued asymptomatic state appears to reduce these symptoms;
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however, asymptomatic HIV� subjects have approximately twice the risk of depression
compared to non-HIV� controls (Ciesla and Roberts, 2001). Also, as Chesney and
Folkman (1994) have demonstrated, psychological symptoms can return with increased
intensity when physical health related issues of AIDS appear (e.g., skin changes, weight
loss, dyspnea, diarrhea, reduction in mental functioning, etc.). When defining symp-
toms of AIDS manifest, there is additional risk of depression (approximately 2X)
compared to asymptomatic HIV� individuals (Ostrow et al., 1989). Physical and
psychological disability are clearly additive, and combine to markedly reduce global
quality of life in individuals with HIV.

Aerobic exercise training to improve the psychological manifestations of HIV/AIDS
has been less well examined; however, several studies have focused on improving QOL,
anxiety, and depression using aerobic exercise alone, or in combination with resistance
exercise (see Table 6.1). One of the early attempts to mitigate psychological stress, related
to HIV notification, used moderate exercise as part of a controlled pre/posttest counsel-
ing intervention (LaPerriere et al., 1990, 1991). In these studies, LaPerriere et al., utilized
39 subjects from a homogeneous AIDS risk group (asymptomatic gay males, mean
CD4� count �900 cells/	L, between 18 and 40 years old), and administered a 5–10
week aerobic exercise training program (stationary bike, 45 min 3 times per week). The
control group did only the pre/posttest counseling. Improvement in the subjects’ aerobic
capacity was demonstrated with no significant effects on CD4� cell counts. They also
found that there were no significant changes in the Profile of Mood States (POMS;
McNair et al., 1981) scores in the exercising group (relative to initial assessments)
between weeks 5 and 7 of the study, whereas the control group worsened (i.e., POMS
scores worsened in the tension–anxiety and/or depression–dejection categories).

MacArthur et al. (1993) studied 25 HIV� subjects with a mean CD4� count of
209 � 115 cells/	L using an uncontrolled 24 week treadmill aerobic exercise program.
Although the drop out rate was 76%, making the interpretation of results difficult
(these results were likely heavily biased by the lack of intention to treat analysis),
they did document improved anxiety and depression scores with exercise training
using the 28 question General Health Questionnaire (GHQ-28; Goldberg, 1978)
instrument.

More recently, Lox et al. (1995) studied 33 subjects with a mean CD4� count of
302 � 350 cells/	L using groups that performed either aerobic or resistance exercise
training for 12 weeks. There was a non-exercising (stretching and flexibility) control
group. They found that both groups (aerobic and resistance) demonstrated improve-
ments in positive and negative mood scores (Positive and Negative Affect Schedule,
PANAS; Watson et al., 1998), as well as improved satisfaction with life (Satisfaction
with Life Scale, SWLS; Diener et al., 1985) compared to the control group. They also
noted that the improvements were more substantial in the aerobic group, compared
to the resistance group, possibly due to the larger intervention effect (or stimulus) of
aerobic exercise relative to resistance exercise.

Stringer et al. (1998) published a controlled study involving 26 HIV� subjects with
a mean CD4� count of 266 � 128 cells/	L. These subjects performed a 6 week aerobic
exercise program at two different work intensities (moderate and heavy). Overall QOL,
as assessed by a 23 question HIV specific QOL of life questionnaire, improved significantly
in both exercising groups relative to the non-exercising control group. This QOL
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instrument broadly documented their increased satisfaction with aerobic exercise
relative to non-exercising controls; however, the psychological well-being/QOL
instrument was not as well standardized as other HIV QOL instruments (e.g., the
MOS-HIV; Zander et al., 1994).

Smith et al. (2001) reported on 60 HIV� subjects, with a mean CD4� count of
328 � 69 cells/	L, who participated in a 12 week walking program. They utilized
the Borg (1982) scale to evaluate relative perceived exertion (RPE) and reported no
difference in the rating of perceived exertion in the exercising group, relative to the con-
trols. However, RPE may not reflect QOL as measured by other more standardized
psychological well-being instruments.

Rojas et al. (2003) studied 33 HIV� subjects, with a mean CD4� count of
425 � 215 cells/	L, during a 16 week aerobic exercise training program (combined
with resistance training in each session). They found that psychological well-being, as
measured by the MOS-HIV instrument, improved in both the exercising and control
groups, leading to a lack of statistically significant difference between the groups in their
study. It is not clear if the control group may have significantly benefited from their self-
help group involvement (78.5% were involved), during the intervention, resulting in
improvements in all arms of the study (exercise and control), thereby resulting in a lack
of a statistically significant difference.

Neidig et al. (2003), in an extension of their 2001 study, reported on 60 HIV�

individuals, with mean CD4� count of 347 � 87 cells/	L, who underwent 12 weeks
of aerobic exercise training (e.g., cycle, treadmill, or walking). They demonstrated a
reduction in depressive symptoms using three separate instruments: CES–D (Radloff,
1977), BDI (Beck and Steer, 1993), and POMS. The results on these three instruments
were highly correlated with each other.

Finally, Baigis et al. (2004) studied the effectiveness of a supervised, home-based
exercise intervention in HIV individuals relative to a control, non-exercising group.
Ninety-nine subjects were enrolled (mean CD4� cell count 360 � 90 cells/	L) and the
intervention group underwent a 15 week, 20 min, 3 times per week home-based mod-
erate intensity exercise program. A 15 weeks there was no difference in physical fitness,
Health Related Quality of Life (HR-QOL) on an HIV specific instrument (MOS-HIV,
only statistically significant difference was on the overall health subscale), or changes in
CD4� counts relative to the control group. The results of this study may have suffered
from an inadequate exercise dosage or frequency, as well as a markedly different drop
out rate in the exercising versus control groups (see Table 6.1).

Dudgeon et al. (2004) in an excellent review of the physiological and psychological
effects of exercise interventions in HIV disease concluded that:

1 The physiologic parameters of aerobic fitness (e.g., strength, endurance, time to
fatigue, and body composition) in HIV� individuals improve with aerobic exercise.

2 The immunologic effects of exercise training are conflicting and non-uniform.
3 Exercise training has been effectively used to treat depression and anxiety in non-HIV�

individuals, and depression and anxiety are very common in HIV� individuals.
4 Only minimal data is currently available regarding the effects of exercise on psy-

chological well being, including the dose, duration, and frequency which is not
determined at this time.
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From the recent review by Dudgeon et al. (2004) and the studies reviewed in this
chapter, it is suggested, but not proven (due to methodological problems) that aerobic
exercise interventions may result in improved psychological well-being for people
suffering with HIV/AIDS. Unfortunately, the minimum “dose” of exercise required to
observe an effect (if present) is not known.

If exercise can improve psychological well-being, what is the likely mechanism? It may
be mediated by the effect of aerobic exercise on improving coping mechanisms (especially
positive mental attitude or optimism), decreasing the deleterious effects of stressors,
as postulated by the psychoneuroimmunology theory (see Figure 6.1). However, defini-
tive proof is not provided in the studies reviewed in this chapter as cortisol, epinephrine,
and norepinephrine levels were not measured in any of these studies, and changes in
immunologic function (e.g., CD4� cells, viral loads) have been small, variable, conflict-
ing, and not statistically significant. Further, the direct effect (and minimal “dose”) of
exercise on psychological well-being in this population remains relatively unexplored. All
of these studies suffer from methodological problems, including small sample sizes, short
studies, suboptimal research design (i.e., not blinded), lack of intention to treat analysis,
lack of a “placebo” intervention, and/or true randomization (see Table 6.1).

How best to measure psychological well-being or QOL in 
studies of HIV and exercise?

An enormous number of scales to evaluate psychological well-being have been developed
and utilized with respect to the effect of aerobic exercise on psychological well-being in
HIV, although they have not been uniformly applied. Essentially each study has utilized
a different instrument. These include the POMS, the GHQ-28, the PANAS, the SWLS,
an HIV specific QOL Questionnaire, the Borg scale, the MOS–HIV scale, the CES–D,
and the BDI, see Table 6.1 for references. All of these instruments have reported very
similar and positive results when exercise has been used as the stimulus, and when com-
pared head to head (Neidig et al., 2003), and appear to provide reproducible, reliable,
disease specific indicators of improvements in psychological well-being. None of these
instruments have been utilized longitudinally to assess psychological well-being or health
related QOL. Instruments that broadly measure QOL appear to be most effective
in detecting differences in the exercise intervention; however, more specific scales for
anxiety, depression, or mood appear to document benefits as well.

SUMMARY OF FINDINGS FROM EXERCISE STUDIES

A 6–12-week program of aerobic exercise alone, or in combination with resistance exer-
cise, three times per week for 45 min, has been demonstrated to improve aerobic fitness.
However the effects on psychological well-being are less well understood. There is some
modest evidence that mood and QOL may improve while decreasing symptoms of
depression and anxiety in HIV� individuals given an exercise intervention; however,
methodological problems noted in the individual studies (see Table 6.1) make the result-
ing evidence only modest at best. In addition, the majority of the research has focused
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primarily on Caucasian males, making the generalizability of the data to other races or
genders difficult. As the current recommendations surrounding HIV exercise programs
are not significantly different from the recommendations by the American College of
Sports Medicine (ACSM) for adults (ACSM, 2000), for other health benefits, it is not
unreasonable to provide these recommendations to patients for their potential
psychological well-being effects. However, the exercise dose (length � frequency �
intensity) to obtain psychological well-being effects (if it exists) may indeed differ from
these ACSM recommendations. It has also been suggested that aerobic exercise may be
more effective than resistance exercise alone in improving psychological well-being,
although no specific hypothesis, as to why, has been advanced (Rojas et al., 2003).
Despite the lack of convincing evidence that aerobic exercise affects psychological well-
being in HIV� individuals, it should be considered as a readily available, non-drug ther-
apy intervention to improve physical fitness, as well as possibly psychological well-being.

IMPLICATIONS FOR THE RESEARCHER

Longer-term studies of the effects of aerobic exercise training on QOL (i.e., �12 weeks)
should be undertaken to better understand the sustained relationship between HIV and
exercise. A more reasonable event horizon for long-term follow-up would be 3–5 years,
which would be more similar to studies of heart failure and cancer. This would allow
life table and survival analysis to proceed to determine the long-term effects of aerobic
exercise on mortality. In addition, due to the high rate of “drop outs” from all of the
exercise training studies, future investigations should focus on the characteristics of the
“drop outs” from the exercise program, as well as utilize an intention to treat analysis to
better understand the true overall value of an exercise program. An important question
would be “Are the ‘drop outs’ in the intervention group (and the control) primarily
related to physical, psychological, or both factors?” and researchers should clearly doc-
ument why drop outs occur. Researchers should attempt to standardize instruments
aimed at assessing psychological well-being in HIV, or at least compare the internal
validity of these several instruments with each other during the study, similar to the
study conducted by Neidig et al. (2003). Finally, as the medical therapy of HIV
becomes increasingly complex with multiple medications, toxicities, and side effects,
appropriate randomization of subjects with much larger numbers in each arm of the
study must be achieved to prevent both Type I and Type II statistical errors.

IMPLICATIONS FOR THE EXERCISE PRACTITIONER

Since studies have documented the effectiveness of exercise in improving physical
fitness across the span of HIV disease; from asymptomatic HIV� to full blown AIDS
with reduction in lean body mass, the exercise recommendations should mirror the
ACSM guidelines for adults. However, the evidence for psychological well-being
improvements with exercise are less clear from the available studies and the exercise level
recommendations for patients with depression and/or mood disorders, may not
be equivalent to the ACSM guidelines. In any event, an exercise program for
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HIV� patients should be a sustained program combining aerobic exercise (i.e., cycling,
walking, running, hiking) with a smaller component of resistance training to maximize
fitness gains; however, the “dose” of exercise to achieve psychological well-being bene-
fits is not known. With evidence of high drop out among many of the reported stud-
ies, there may be scope for recommending a range of exercise doses that are tailored to
the needs of this population to maximize adherence.

In any event, the program should be scaled to the current physical status of the
patient. A cardiopulmonary exercise test (CPET) should be considered prior to an exer-
cise prescription to identify subtle signs of cardiac or pulmonary disease that could por-
tend early infection, especially in patients above 40 years of age (Stringer, 2000). In
addition, regular follow-up CPET (at least annually, and earlier if significant changes
occur in physical status or disease state) should occur to allow early detection of sys-
temic disease. Finally, exclusions to this exercise recommendation (e.g., uncontrolled
hypertension, peripheral vascular disease, diabetics with severe autonomic neuropathy)
should likely follow ACSM recommendations.

IMPLICATIONS FOR THE HEALTH ANALYST AND POLICY MAKER

The implications for health policy are related to the fact that exercise has enormous
potential, is widely available, and is an inexpensive non-drug therapy. Improvements in
physical and psychological well-being may be achieved in the HIV� population
through this important therapy. Safe and easy-to-use environments for exercise are
important for HIV�, as well as HIV� populations, and must be made increasingly
available by policy makers and urban designers. All HIV� patients should be able to
avail themselves of expertise in exercise physiology, exercise prescriptions, resistance
exercise training equipment, and trained staff that are aware of proper precautions (i.e.,
gloves, sterilization strategies) in case of accidental blood loss (American Academy of
Pediatrics, 1999). Other precautionary measures are not necessary due to the very low
risk of HIV transmission during sporting events as calculated by the American Medical
Society for Sports Medicine (AMSSM) and the American Academy of Sports Medicine
(AASM) (AMSSM and AASM, 1995).

WHAT WE KNOW SUMMARY

● HIV and AIDS markedly increase the incidence and prevalence of depressive
symptoms.

● In the studies reviewed here, aerobic exercise training was associated with quantifiable
improvements in aerobic fitness; however, the effects on psychological well-being
are less certain. The studies reviewed here have observed a decrease in the rate of
depressive symptoms and improved QOL/psychological well-being in HIV� subjects
(regardless of disease stage) using a very wide variety of QOL instruments.

● The exercise program (e.g., dose) to improve fitness should consist of 45 min, three
times per week of aerobic exercise combined with a smaller component of resistance
training.
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● The “dose” (length � duration � intensity) for changes in psychological well-being
have not been determined from existing studies.

● “Drop outs” are a significant problem with exercise programs in HIV/AIDS patients
and should engender adequate preplanning to prospectively identify barriers to
continued participation.

● Aerobic exercise appears to provide greater improvements in psychological well-being
when compared to resistance exercises in some studies.

WHAT WE NEED TO KNOW SUMMARY

● The long-term effects of aerobic exercise program (i.e., �12 weeks) on psychological
well-being.

● The long-term effects of an aerobic exercise program on mortality, physical, and
psychological morbidity.

● The effect that complicated drug regimens (HAART) will have on the importance
of aerobic exercise training on psychological well-being in HIV.

● The mechanism of improvements in QOL and psychological well-being with exercise.
● What is the minimum exercise stimulus (“dose”) required to generate improvements

in psychological well-being.
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CHAPTER 7

Exercise and quality of
life in cancer survivors

KERRY S. COURNEYA

In this chapter, the evidence regarding the effects of exercise on quality of life (QOL)
in cancer survivors is summarized. Brief overviews of the pathophysiology and epi-
demiology of cancer is provided before reviewing the major medical treatments for this
disease and their implications for QOL. Next, the concept of QOL is discussed and
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how it has been defined and measured in the cancer field. A brief review of the QOL
interventions that are currently available to cancer survivors is offered. After that, the
published research on exercise and QOL in cancer survivors up to 2001 is summarized
and then a more detailed review of studies published in 2002 and 2003 is included.
Subsequently, the possible mechanisms that may account for the generally positive
effects of exercise on QOL in cancer survivors are described. Lastly, future research
directions for this field and the practical implications of the research are discussed.

PATHOPHYSIOLOGY OF CANCER

Unlike normal cells, cancer cells undergo a series of genetic mutations that allow them
to grow and divide indefinitely (Gribbon and Loescher, 2000). As cancer cells accumu-
late, they often adhere together and develop into a mass called a tumor or neoplasm.
There are benign tumors that grow and enlarge only at the site where they began.
Malignant or cancerous tumors, however, have the potential to compress, invade, and
destroy the normal tissue that surrounds them. Moreover, they are able to spread (i.e.,
metastasize) throughout the body via the bloodstream or lymph system and form
“colony” tumors at new sites. As the cancer continues to spread, it typically invades and
destroys the healthy tissue of vital organs (e.g., brain, lung, liver), which ultimately
results in death. The term cancer actually represents over 100 diseases that can virtually
occur in any tissue or organ in the body. Most cancers however, fall into four major clas-
sifications based on the type of cell from which they arise. Carcinomas are cancers that
develop from epithelial cells that line the surfaces of the body, glands, and internal
organs. They comprise 80–90% of all cancers and include the most common types of
cancer such as prostate, colon, lung, cervical, and breast. Cancers can also arise from the
cells of the blood (i.e., leukemias), the immune system (i.e., lymphomas), and connec-
tive tissues such as bones, tendons, cartilage, fat, and muscle (i.e., sarcomas).

EPIDEMIOLOGY OF CANCER

Cancer is a major public health burden worldwide (Parkin et al., 2001). In the United
States alone, over 1.35 million new cases of cancer are expected to be diagnosed in 2004
(American Cancer Society, 2004). The lifetime probability of being diagnosed with can-
cer in the United States is about 41%. This means that approximately two out of every
five Americans will be diagnosed with cancer at some point in their lifetime. Moreover,
cancer is the second leading cause of death in America behind heart disease, with over
560,000 deaths from cancer expected in 2004. The four most common cancers –
prostate, breast, colorectal, and lung – account for over 50% of all new diagnoses
and deaths (see Table 7.1). In terms of demographics, men are slightly more likely to
develop and die from cancer than women, but cancer incidence and mortality increases
dramatically with age (see Table 7.2). More specifically, about 76% of all cancers
are diagnosed in persons aged 55 and older.

Despite the relatively high mortality rates for various cancers, the prospects for
surviving the disease have improved significantly over the past few decades due to earlier
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SITE ESTIMATED NEW CASES ESTIMATED NEW DEATHS

TOTAL MALE FEMALE TOTAL MALE FEMALE

All sites 1,368,030 699,560 668,470 563,700 290,890 272,810
Breast 217,440 1,450 215,990 40,580 470 40,110
Prostate 230,110 230,110 — 29,900 29,900 —
Lung 173,770 93,110 80,660 160,440 91,930 68,510
Colorectal 14,694 73,620 73,320 56,730 28,320 28,410

Source: Adapted from the American Cancer Society, 2004.
Note: Excludes basal and squamous cell skin cancers and in situ carcinomas except urinary bladder.

Table 7.1 Estimated new cancer cases and deaths for the major cancer sites by sex, United States, 2004

Table 7.2 Percentage of the population developing the most common invasive cancers over selected age
intervals by sex, United States, 1998–2000

SITE GENDER BIRTH TO 39 40–59 60–79 BIRTH TO DEATH

All sites Male 1.36 8.03 33.92 44.77
Female 1.92 9.01 22.61 38.03

Prostate Male 0.01 2.28 14.20 17.15
Breast Female 0.44 4.14 7.53 13.36
Lung Male 0.03 1.02 5.80 7.69

Female 0.03 0.79 3.93 5.73
Colorectal Male 0.06 0.86 3.94 5.88

Female 0.06 0.67 3.05 5.49

Source: Adapted from the American Cancer Society, 2004.
Note: Excludes basal and squamous cell skin cancers and in situ carcinomas except urinary bladder.

detection and better treatments. The most recent estimate of the five year relative survival
rate across all cancers and disease stages is 63% (American Cancer Society, 2004). This
figure climbs to over 90% for some of the most common cancers (e.g., prostate, breast,
and colorectal) if they are detected early (see Table 7.3). The high incidence rates and
good survival rates have resulted in almost 10 million cancer survivors currently alive in
the United States. Parenthetically, throughout this chapter the term cancer survivor – as
suggested by the National Coalition for Cancer Survivorship – is used to refer to any
individual diagnosed with cancer, from the time of discovery and for the rest of life.

MEDICAL TREATMENTS FOR CANCER

Although the prognosis for surviving cancer is often very good, it almost always requires
medical intervention. The most common treatment modalities for cancer are surgery,
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radiation therapy, and systemic (i.e., drug) therapy. These medical interventions have
documented survival advantages but they can also negatively affect the QOL. Surgery
is the oldest and most common cancer therapy that is still in use today (Frogge and
Cunning, 2000). More individuals are cured by surgery than by any other cancer ther-
apy. Unfortunately, surgery is only successful if the cancer is localized to a small area.
There can be significant morbidity associated with surgery depending on the location
and extent of the operation (e.g., wound complications, infections, loss of function,
decreased range of motion, diarrhea, dyspnea, pain, numbness, lymphedema, fatigue,
anxiety).

Radiation therapy has been used to treat cancer since the early 1900s (Hilderley,
2000). Approximately 60% of cancer survivors will receive radiation therapy at some
point during their treatments (Maher, 2000). Radiation therapy can cure some cancers
if they are localized and it can also provide palliative relief if the cancer is incurable.
External beam radiation therapy, the most common method of delivering radiation, is
typically delivered in repeated small doses (i.e., fractions) over a 5–8 week period in
order to maximize the killing of cancer cells and minimize the damage to normal
cells. Nevertheless, toxicity to healthy tissues does occur, and it is dependent on the dose
and site that is irradiated (Maher, 2000). Radiation therapy can cause both acute
toxicities and late effects including pain, blistering, reduced elasticity, decreased range
of motion, nausea, fatigue, dry mouth, diarrhea, lung fibrosis, and cardiomyopathy
(Maher, 2000).

Unfortunately, up to 60% of cancer survivors have micrometastatic disease at the
time of diagnosis (Frogge and Cunning, 2000). That is, the disease has already spread
from the original site but it is undetectable by standard diagnostic methods.
Consequently, systemic therapy (i.e., drugs) is prescribed to many cancer survivors. The
three major types of systemic therapy are chemotherapy, endocrine or hormone ther-
apy, and biologic or immunotherapy. Chemotherapy is usually administered intra-
venously or orally and is given in repeated courses or cycles of 2–4 weeks apart over a
3–6 month period. Chemotherapy may cause significant side effects including fatigue,
anorexia, nausea, anemia, neutropenia, thrombocytopenia, peripheral neuropathies,
ataxia, alopecia, and cardiotoxicity (Camp-Sorrell, 2000). The incidence and severity of
these side effects depends on the type of drugs, mechanisms of action, drug dosage,

SITE ALL STAGES (%) LOCAL (%) REGIONAL (%) DISTANT (%)

Prostate 97.5 100.0 100.0 34.0
Breast 86.6 97.0 78.7 23.3
Colorectal 62.3 90.1 65.5 9.2
Lung 14.9 48.7 16.0 2.1

Source: Adapted from the American Cancer Society, 2004.
Note: Rates are adjusted for normal life expectancy and are based on cases diagnosed from 1992–1999 followed through 2000.

Table 7.3 Five-year relative survival rates for the most common cancers by stage at diagnosis, United States,
1992–1999



administration schedule, presence of other comorbidities, and the use of supportive care
interventions (Camp-Sorrell, 2000). The side effects from chemotherapy can appear
immediately, within a few weeks or months, or even years after treatment has been com-
pleted (i.e., late effects). Moreover, the side effects that occur during treatments can
either dissipate quickly after treatment (i.e., acute) or linger long after treatments (i.e.,
chronic).

Hormone therapy is usually administered orally (continuously or intermittently) for
many years and can have significant side effects such as weight gain, muscle loss, prox-
imal muscle weakness, fat accumulation in the trunk and face, osteoporosis, fatigue, hot
flashes, and increased susceptibility to infection. Lastly, biologic therapies are the newest
treatments and influence the body’s own defense mechanisms to act against cancer cells
or potentiate the effects of other drugs (Battiato and Wheeler, 2000). These treatments
tend to be better tolerated than chemotherapy but can still produce significant side
effects similar to chemotherapy.

More commonly, combinations of cancer therapies (i.e., surgery, radiotherapy, and
systemic therapy) are used to treat cancer. The timing and sequence of the treatments
varies depending on the cancer and its stage. It is possible that some cancer survivors
may be treated on multiple occasions with multiple modalities, either concurrently or
sequentially, for many months or years. Consequently, it is easy to see that such pro-
longed and intensive medical treatments may take a heavy toll on QOL.

QOL IN CANCER SURVIVORS

The concept of QOL has significant meaning for cancer survivors and has risen to
prominence in the cancer field over the past two decades. QOL has become a legitimate
and important endpoint in clinical trials of cancer survivors and in cancer care practice
itself (Ferrans, 2000). Unfortunately, QOL is a difficult concept to characterize and
there is no universal agreement on its definition. Farquhar (1995) has noted that many
QOL definitions can be placed into two broad categories: global definitions and com-
ponent definitions. Global definitions focus on overall happiness and satisfaction with
life without making reference to any particular component of life. Most cancer
researchers have not adopted this broad and overarching definition of QOL. On the
other hand, component definitions break down QOL into a series of component parts
that are thought to be essential to QOL. Most cancer researchers have adopted this def-
inition of QOL (Ferrans, 2000), although there is no consensus on the number and
nature of QOL components that are relevant for cancer survivors. The most commonly
mentioned components of QOL in the cancer field include physical, functional, emo-
tional, cognitive, spiritual, and social. Farquhar (1995) has noted that such component
definitions are likely to contribute to the global evaluations of QOL. Figure 7.1 depicts
how this notion might be conceptualized in the exercise domain.

There is also agreement among practitioners that QOL is both personal and subjec-
tive (Ferrans, 2000). Consequently, QOL is primarily measured by self-report.
Although some cancer researchers have used generic QOL measures such as the Short-
Form Health Survey (SF-36; Ware and Sherbourne, 1992), most have adopted one
of the many cancer-specific QOL measures that have been developed over the past two
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decades. Although too numerous to mention each by name, the most common cancer-
specific QOL measures include the Cancer Rehabilitation Evaluation System (CARES,
Schag and Heinrich, 1990), the European Organization for Research and Treatment of
Cancer Quality of Life Questionnaire (EORTC QLQ-C30; Aaronson et al., 1993), the
Functional Living Index – Cancer (FLIC; Schipper et al., 1984), and the Functional
Assessment of Cancer Therapy scale (FACT; Cella et al., 1993). All these scales assess
multidimensional components of QOL (e.g., physical, functional, emotional, and
social well-being) with items that are specifically relevant to cancer survivors. The
FACT scale appears to be the most popular for exercise researchers.

CURRENT INTERVENTIONS TO ENHANCE QOL IN CANCER SURVIVORS

The acceptance of QOL as an important endpoint in cancer care has spurred a major
research effort into strategies to maintain and enhance QOL in cancer survivors both
during and after treatments. In attempting to delineate the potential role of exercise in
this regard, it is important to be aware of other QOL interventions that are currently
offered to cancer survivors. This knowledge will allow exercise researchers to address the
issue of how exercise might complement existing QOL interventions. Here, a brief
overview of some of the currently accepted QOL interventions for cancer survivors is
provided.

The most common psychosocial QOL interventions for cancer survivors include
cognitive-behavioral therapies (e.g., relaxation training, meditation, hypnotherapy),
informational and educational strategies (e.g., procedural, medical), counselling or
psychotherapy (e.g., psychodynamic, existential), peer and professional support groups,

QOL

Physical Functional Cognitive Emotional Social Spiritual

Exercise

Figure 7.1 Schematic representation of the associations between exercise, QOL components, and global QOL.



and other alternative treatments (e.g., music therapy, aromatherapy, art therapy).
An early meta-analysis of 45 randomized controlled trials (RCTs) found little
(ds � 0.19–0.28) but significant effects on emotional well-being, functional well-
being, symptoms, and global QOL (Meyer and Mark, 1995). There were, however, no
significant differences among the different categories of interventions (e.g., cognitive-
behavioral, informational/educational, psychotherapy). A more recent meta-analysis
used a different analytical technique and included 37 RCTs (Rehse and Pukrop, 2003).
This meta-analysis found an overall moderate-to-large effect (d � 0.65) of these inter-
ventions on QOL. In additional moderator analyses, the researchers reported that the
effects were larger for men – informational/educational interventions, longer interven-
tions, self-report measures of QOL, functional versus emotional adjustment, and bet-
ter quality studies (Rehse and Pukrop, 2003). However, in a subsequent multivariate
analysis, only length of the intervention was predictive of a larger effect.

In terms of specific psychosocial interventions, Luebbert et al. (2001) conducted
a meta-analysis of 15 RCTs focusing exclusively on relaxation training in cancer
survivors. Their analysis showed significant moderate effects (ds � 0.34–0.55) on
blood pressure, pulse rate, nausea, pain, depression, tension, anxiety, mood, and hostil-
ity, but not fatigue, confusion, or vigor. Moreover, a qualitative review of group psy-
chotherapy concluded that there is compelling evidence that this intervention improves
the QOL of cancer survivors (Blake-Mortimer et al., 1999). Clearly, there is good data
to support the utility of psychosocial interventions in enhancing QOL in cancer sur-
vivors. One limitation of this genre of QOL interventions, however, is that they are
largely psychosocial in nature and less likely to address the physical and functional
problems encountered by cancer survivors (Courneya and Friedenreich, 1997a,b).

The primary intervention available to address the physical and functional problems
of cancer survivors is physical therapy. Physical therapy is a mainstay of supportive care
interventions for cancer survivors and has been shown to enhance physical and
functional outcomes (Gerber et al., 2001). The main limitation of physical therapy is
that it has tended to focus on rehabilitating specific impairments, such as range of
motion, chewing and swallowing, and lymphedema, rather than general physical con-
ditioning. Lastly, medical treatments also play an important role as QOL interventions.
For example, drugs have been developed to address QOL issues in cancer survivors,
such as pain, nausea and vomiting, depression, and anemia/fatigue. The main limita-
tion with drugs and other medical interventions is that they often have side effects of
their own that cause problems. To address some of the limitations of current QOL
interventions for cancer survivors, researchers have begun to examine the utility of
exercise in this population.

EXERCISE AND QOL IN CANCER SURVIVORS

There have been many recent reviews on the topic of exercise and QOL in cancer
survivors and the reader is directed to these reviews for a detailed analysis of studies
published prior to 2002 (e.g., Courneya, 2003; Courneya et al., 2002, 2004). Here,
a summary of that literature is provided before a more detailed review of the studies
published in 2002 and 2003. The initial summary of the earlier research is based on the
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review by Courneya (2003). Following Courneya (2003), the review is divided into
breast versus “other” cancer survivors, and into two time periods – during versus
posttreatment.

Breast cancer survivors during treatment

Courneya (2003) located 14 studies that examined the effects of exercise in breast
cancer survivors during treatment. Twelve of the studies tested exercise interventions
and all but one of the interventions was conducted during chemotherapy or combined
adjuvant therapy. The intervention designs were equally divided between RCTs
and uncontrolled trials (i.e., pre-post) and the sample sizes ranged from 10 to 99. The
studies were equally divided between supervised and home-based exercise programs.
Almost all studies tested an aerobic exercise intervention based on traditional exercise
prescription guidelines. The length of the exercise interventions ranged from 6 to
26 weeks. The studies examined a wide range of biopsychosocial outcomes including
functional capacity, body composition, mood states (e.g., anxiety, depression), symp-
toms (e.g., nausea, fatigue, sleep disturbances, body dissatisfaction), and general QOL.
The specific QOL benefits that were demonstrated included fatigue, nausea, physical
well-being, functional well-being, satisfaction with life, and overall QOL.

Courneya (2003) noted that these studies were generally of good quality, consisting
of RCT design with appropriate controls, supervised exercise sessions, an appropriate
exercise stimulus, objective fitness indicators, and validated psychometric scales. The
primary methodological limitations he noted were: (a) the RCT methodology was not
well described (e.g., enrollment, randomization, blinding, analytical plan), (b) the sam-
ples were small and convenient, and (c) the exercise interventions did not coincide with
the medical treatment in its entirety. This last point means that we do not have defini-
tive data on the effects of an exercise intervention during an entire treatment protocol.

Breast cancer survivors after treatment

Courneya (2003) reported on 14 studies that examined exercise in breast cancer sur-
vivors after treatment although only 7 actually tested an exercise intervention.
Moreover, most of the intervention studies were uncontrolled trials. The sample sizes
ranged from 12 to 28 and most of the exercise interventions were supervised.
Most studies tested aerobic exercise although two examined a combined aerobic and
resistance training program. Most studies followed traditional exercise prescription
guidelines with one study examining the effects of an acute bout of exercise. The most
common outcomes studied were biologic (e.g., immune system, physical fitness,
lymphedema) with lesser attention paid to psychosocial variables (e.g., anxiety, depression,
satisfaction with life). In terms of the QOL results, the studies demonstrated improve-
ments with exercise in depression, anxiety, mood, self-esteem, physical well-being,
satisfaction with life, and overall QOL.

Compared to the studies during breast cancer treatment, Courneya (2003)
characterized the studies after breast cancer treatment as generally less methodologically



rigorous. Only 2 of the 14 studies had controls and 8 of the studies relied on self-reports
of exercise. Other limitations of the intervention studies include small convenience
samples, relatively short exercise interventions, heterogeneous participants that spanned
the survivor continuum from several months to many years postdiagnosis, and limited
follow-up. Finally, the observational studies were mostly cross-sectional.

Other cancer survivors during treatments

Courneya (2003) reviewed 10 studies that examined the effects of exercise in other can-
cer survivor groups during treatments. Six studies examined mixed cancer survivors
(e.g., breast, testicular, non-Hodgkin’s lymphoma, multiple myeloma) immediately
after high dose chemotherapy and stem cell transplantation; and one study each
examined adolescents with mixed cancers (e.g., leukemia) on chemotherapy, adults with
mixed cancers (e.g., Hodgkin’s and non-Hodgkin’s lymphoma) on mixed treatments,
postsurgical stomach cancer survivors, and postsurgical colorectal cancer survivors on
chemotherapy. Seven studies tested interventions and five of those used an RCT design.
The sample sizes ranged from 5 to 70 and most interventions tested supervised exercise.
Six studies tested an aerobic exercise intervention while one focused on resistance
exercise. The length of the exercise programs ranged from 2 to 16 weeks. The studies
examined a wide range of biopsychosocial outcomes including functional capacity,
body composition, natural killer cell cytotoxic activity, mood states (e.g., anxiety
and depression), symptoms (e.g., nausea, fatigue, pain), and general QOL. The
reported QOL benefits included improvements in pain, anxiety, depression, vigor,
anger, fatigue/energy, physical well-being, functional well-being, emotional well-being,
social well-being, and satisfaction with life. Courneya (2003) noted similar strengths
and weaknesses of these studies as the studies on exercise during breast cancer
treatment.

Other cancer survivors after treatments

Courneya (2003) reported on nine studies that examined exercise in other cancer sur-
vivors after treatments. Four studies examined mixed cancer survivors (e.g., breast, non-
Hodgkin’s lymphoma, leukemia, prostate), two studies examined mixed childhood/
adolescent cancer survivors (e.g., Hodgkin’s, lymphoma, leukemia), and one study each
examined prostate cancer survivors, head/neck cancer survivors, and colorectal cancer
survivors. Six studies tested interventions but none were RCTs. The sample sizes ranged
from 6 to 32 and most of the studies reported a supervised aerobic exercise intervention
following a traditional exercise prescription. The interventions examined biopsychosocial
outcomes including functional capacity, body composition, hemoglobin levels, and
general QOL. In terms of QOL results, exercise resulted in improvements in fatigue,
depression, anxiety, physical appearance, and overall QOL. As a group, the studies on
exercise after treatments in other cancer survivors were not as methodologically rigorous
as the studies during treatment.
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RECENT RESEARCH

A literature search was conducted in February 2004 to locate more recent research
published in 2002 and 2003. The CD-ROM databases of CancerLit, CINAHL, HERA-
CLES, MEDLINE, PsycINFO, and SPORT Discus were searched using key words that
related to cancer (i.e., cancer, oncology, tumor, neoplasm, carcinoma), the postdiagnosis
time period (i.e., rehabilitation, therapy, adjuvant therapy, treatment, intervention, pal-
liation), and exercise (i.e., exercise, physical activity, physical therapy, sport, weight train-
ing). To be included in the review, a study had to be published in a peer-reviewed journal
in 2002 or 2003 and examine aerobic or resistance exercise training. Sixteen studies were
located that examined the effects of exercise on QOL in cancer survivors (see Table 7.4).

The 16 recent studies have examined breast, prostate, colorectal, and mixed (i.e.,
more than one cancer) cancer survivors. The ages of participants ranged from the early
20s to 80s but most participants were between 40 and 69 years old. Most of the stud-
ies included cancer survivors at various stages of the cancer experience (e.g., during
treatments, soon after treatments, long-term survivors). Study designs consisted of nine
RCTs with usual care controls, two non-RCTs with usual care controls, and four pre-
post designs with no controls. The sample sizes ranged from 9 to 135. In 13 studies the
exercise program was supervised whereas in three it was home-based.

Nine studies tested an aerobic exercise training program, six tested a combined
aerobic and resistance training program, and one tested resistance training alone. The
majority of studies followed traditional exercise prescription guidelines in terms of
frequency, intensity, and duration. The length of the exercise interventions ranged from
3 to 24 weeks. The studies examined a wide range of biopsychosocial outcomes includ-
ing functional outcomes (e.g., aerobic capacity, body composition, flexibility, strength,
energy expenditure), QOL, mood states (e.g., anxiety, depression), sleep patterns, and
biologic outcomes (e.g., hemoglobin, immune function). In terms of results, almost all
studies showed some statistically significant improvements after completion of the exer-
cise program including improvements in exercise capacity, body composition, overall
QOL, QOL subdomains, mood states, metabolic hormones, and fatigue.

Overall, the quantity and quality of research on exercise in cancer survivors has
increased significantly over the past two years. The majority of recent studies have tested
supervised exercise interventions and have employed RCT methodology. Moreover,
almost all studies have obtained objective fitness assessments and used well-validated
QOL measures. Nevertheless, there are still significant limitations in these studies
including poorly described RCT methodologies, small convenience samples, relatively
short exercise interventions, exercise interventions that did not coincide with the treat-
ment in its entirety, heterogeneous participants that spanned the survivor continuum
from several months to many years posttreatment, and limited follow-up.

MECHANISMS OF ENHANCED QOL FROM
EXERCISE IN CANCER SURVIVORS

Overall, the results of almost 70 studies to date suggest that exercise can improve
QOL in cancer survivors both during and after treatments. Several biopsychosocial
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mechanisms may explain the QOL improvements in cancer survivors that result from
exercise training. Courneya (2001) has proposed a simple organizational model on how
exercise might enhance QOL during cancer treatment (see Figure 7.2). First, exercise
may alter one of the many hypothesized biopsychosocial mechanisms thought to under-
lie improved coping and adjustment to cancer (e.g., fitness, self-efficacy, social interac-
tion). In turn, changes in these biopsychosocial mechanisms may alleviate or prevent
the occurrence of many of the common symptoms and side effects associated with can-
cer and its treatments (e.g., fatigue, insomnia, pain, anorexia). Amelioration of these
effects may then positively impact a patient’s ability to perform activities of daily living,
leisure activities, interactions with others, and so on. Finally, enhanced physical and
social activities may improve psychological distress/well-being (e.g., anxiety, depression)
thereby improving overall QOL.

Only two studies have examined the potential mechanisms of change between exer-
cise and QOL in cancer survivors. Schwartz (1999) examined the associations among
exercise, fatigue, and QOL in 27 breast cancer survivors who participated in an 8 week
home-based exercise program during their chemotherapy treatments. The exercise pro-
gram consisted of aerobic activities performed at low-to-moderate intensity for 15–30
min, 3–4 days per week. Exercise behavior was measured by a functional fitness test
(i.e., the 12 min walk test). To examine mediation, QOL was regressed on exercise (i.e.,
fitness) and fatigue using a stepwise regression analysis. Results showed that only fatigue
entered the regression equation. While this analytical technique is not consistent
with the recommendations for testing mediation by Baron and Kenny (1986), and
a functional fitness test is not an ideal exercise measure, the results do suggest that the

Figure 7.2 Model of exercise and QOL in cancer survivors during treatment.

Source: Reprinted with permission from Courneya, 2001.
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effects of exercise/fitness on QOL may be mediated by fatigue. The small sample and
observational design, however, preclude any definitive conclusions from being drawn.

More recently, Courneya et al. (2003c) conducted a RCT to determine the effects of
a 15 week exercise training program on cardiovascular fitness and QOL in 53 post-
menopausal breast cancer survivors who had completed adjuvant therapy with or with-
out current hormone therapy use. They reported significant effects of the intervention
on various fitness indices including peak oxygen consumption and peak power output,
and various psychosocial measures including QOL, fatigue, happiness, and self-esteem.
Multiple regression analyses were used to provide a statistical test of the possible medi-
ating role of fitness following the guidelines of Baron and Kenny (1986).

For change in peak oxygen consumption as the mediator, there was evidence of sta-
tistical mediation for changes in QOL (see Figure 7.3) and the trial outcome index (not
presented), and evidence of failed mediation for self-esteem (see Figure 7.4). For change
in peak power output as the mediator, there was evidence of statistical mediation for
change in fatigue (see Figure 7.5) and the trial outcome index (not presented), and evi-
dence of failed mediation for self-esteem (see Figure 7.6). Results for the other psy-
chosocial outcomes were inconclusive. These data suggest that fitness changes may
mediate the effects of exercise on fatigue and QOL in cancer survivors. The self-esteem
changes, however, were independent of fitness changes and may have resulted from
increased social interaction or a sense of accomplishment in completing the exercise
program. Taken together, the studies by Schwartz (1999) and Courneya et al. (2003c)
support one possible mechanism for how exercise may enhance QOL in cancer sur-
vivors, namely, by increasing fitness and reducing fatigue (i.e., exercise → fitness →
fatigue → QOL).

FUTURE RESEARCH DIRECTIONS

There is a growing interest in the possible role of exercise in enhancing QOL in cancer
survivors. Preliminary research suggests that exercise may be an effective QOL inter-
vention, particularly for breast cancer survivors and for the posttreatment time period
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Figure 7.3 Mediation of QOL by peak oxygen consumption from the REHAB Trial.

Source: Adapted from Courneya et al. (2003c).
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Figure 7.4 Failed mediation of self-esteem by peak oxygen consumption from the REHAB Trial.

Source: Adapted from Courneya et al. (2003c).
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Figure 7.5 Mediation of fatigue by peak power output from the REHAB Trial.

Source: Adapted from Courneya et al. (2003c).
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Figure 7.6 Failed mediation of self-esteem by peak power output from the REHAB Trial.

Source: Adapted from Courneya et al. (2003c).
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in general. Moreover, the beneficial effects of exercise may extend beyond those
provided by group psychotherapy alone (Courneya et al., 2003b). It also seems that at
least part of the beneficial effects of exercise on QOL are due to improvements in fitness
and reductions in fatigue. Unfortunately, the studies are few in number and of limited
quality. Encouragingly, more recent research has increased in both quantity and quality.

Future research is needed using rigorous RCT methodology to definitively answer
questions concerning the role of exercise in enhancing QOL in cancer survivors both
during and after treatment. Research should be extended beyond breast cancer survivors
to many other cancer groups who may benefit from exercise. For breast cancer sur-
vivors, there is sufficient evidence to warrant second generation studies focusing on
more specific questions, such as the optimal timing, type, volume, progression, and
context for exercise. Research should also be extended beyond high-dose treatments
with stem cell support to many other therapies that cancer survivors endure (e.g., radi-
ation therapy, hormone therapy, biologic therapy). Lastly, studies are needed to further
elucidate the mechanisms of change in QOL and to compare and integrate exercise
with other currently accepted QOL interventions.

IMPLICATIONS FOR PRACTITIONERS

Based on the current evidence, the American Cancer Society has recommended regular
exercise to all cancer survivors (Brown et al., 2003). There are several special precautions
for cancer survivors; therefore, the reader is referred to previous published guidelines for
these safety issues (Courneya et al., 2000, 2002). In general, exercise during adjuvant
therapy is a major struggle for cancer survivors (e.g., Courneya and Friedenreich,
1997a,b) but it is still likely that benefits can be realized (Courneya, 2003). We have
recommended low-to-moderate intensity exercise performed 3–5 days per week for
20–30 min each time, depending on baseline fitness levels and treatment toxicities
(Courneya et al., 2000, 2002). The exercise should be of moderate intensity in the
range of 55–75% of maximal heart rate. Unfortunately, many cancer survivors receiv-
ing chemotherapy experience tachycardia, which makes heart rate alone an unreliable
indicator of exercise intensity. Consequently, it may be also useful to monitor intensity
with a rating of perceived exertion scale using the range of “somewhat hard” to “hard.”
The preferred exercise choice in cancer survivors is walking (Jones and Courneya, 2002)
and this activity will likely be sufficient to meet the recommended intensity for most
of the cancer survivors on adjuvant therapy. Exercise progression in cancer survivors
during adjuvant therapy is unpredictable and does not always follow a linear course
given the accumulating side effects of most cancer therapies. Cancer survivors
should exercise to tolerance during adjuvant therapy, including reducing intensity and
performing exercise in shorter durations (e.g., 10 min) if needed.

After treatments have been completed and many acute toxicities have dissipated,
most of the cancer survivors can probably be recommended the public health guidelines
from the American College of Sports Medicine and the United States Centers for
Disease Control (American College of Sports Medicine, 1998). These organizations
propose two different prescriptions for achieving health through physical activity. The
more traditional prescription is to perform at least 20 min of continuous vigorous
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intensity exercise (i.e., 
80% of maximal heart rate) on at least 3 days per week. The
alternative prescription is to accumulate at least 30 min of moderate intensity exercise
(i.e., 60–80% of maximal heart rate) in durations of at least 10 min on most (i.e., at
least 5), preferably all, days of the week. Exercise trials in cancer survivors have gener-
ally followed the traditional prescription and there is some evidence that QOL benefits
may be enhanced if cardiovascular adaptations occur (Courneya et al., 2003c).
Nevertheless, in the absence of clinical trials comparing the two prescriptions in cancer
survivors, it seems reasonable to expect both the exercise prescriptions to yield health
benefits.

WHAT WE KNOW SUMMARY

● The number of cancer survivors will continue to increase in the coming decades.
● Cancer and its treatments often have negative effects on QOL.
● Exercise has been shown to improve QOL, especially in breast cancer survivors, and

especially after treatments have been completed.
● Exercise may improve QOL in cancer survivors beyond the benefits of group

psychotherapy.
● Reduced fatigue may be one of the key factors explaining why exercise enhances

QOL in cancer survivors.
● Exercise interventions that increase physical fitness may result in even greater

improvements in QOL.

WHAT WE NEED TO KNOW SUMMARY

● What is the effect of exercise on QOL in cancer survivor groups other than breast
(e.g., prostate, colorectal, lung, endometrial)?

● What is the effect of exercise on QOL during cancer treatments other than dose-
intensive chemotherapy with stem cell support (e.g., external beam radiation ther-
apy, brachytherapy, conventional chemotherapy, hormone therapy, biologic
therapy)?

● What is the safety, feasibility, and efficacy of exercise for cancer survivors with
advanced disease receiving palliative care?

● What is the optimal time course for initiating exercise in cancer survivors
(e.g., before treatment, during treatment, immediately after treatment, 3–6 months
posttreatment)?

● What is the optimal type, volume, progression, and context of exercise for optimizing
QOL in cancer survivors?

● Which cancer survivors are likely to benefit the most from exercise (e.g., early
disease stage, previous exercisers, younger age)?

● How does exercise compare to other interventions known to enhance QOL in
cancer survivors (e.g., group psychotherapy, relaxation training, drugs)? Are the
effects of exercise redundant or complementary (additive) to these interventions?



● What are the major determinants of exercise in cancer survivors (e.g., demographic,
medical, social cognitive, environmental)?

● What interventions will be most effective in increasing exercise in cancer survivors
(e.g., persuasive communications, environmental supports, oncologist recommen-
dation, behavior modification strategies)?
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CHAPTER 8

Effects of exercise on
smoking cessation and
coping with withdrawal
symptoms and nicotine
cravings

ADRIAN H. TAYLOR AND MICHAEL H. USSHER

The health risks associated with cigarette smoking are well established (Doll et al., 1994;
USDHHS, 1990), as is the fact that stopping smoking prolongs life and reduces
morbidity (USDHHS, 1996). Unaided attempts to quit smoking have a success rate
(�12-month continuous abstinence) of around 2–4% (Hughes et al., 1992), while
aided quit attempts, particularly through a combination of behavioral counseling and
nicotine replacement therapy (NRT) or antidepressants (e.g., bupropion), can improve
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success rates to up to 30% (Hughes et al., 2004; Silagy et al., 2004). Nevertheless,
more effective smoking cessation interventions are needed, including behavioral
techniques, that are suitable for those who are unable or unwilling to use pharmaco-
logical products (e.g., pregnant smokers) or as an adjunct to commonly prescribed
methods.

This chapter primarily focuses on the evidence for the role of exercise as a therapy in
increasing the likelihood of successful quitting. However, another critical issue is
whether involvement in sport and exercise can attenuate the likelihood of progression
to becoming a regular smoker. This latter question will be dealt with at the end of the
chapter, but it is important to note that cross-sectional studies have consistently shown
that adolescents and adults who participate in greater levels of physical activity are less
likely to smoke or smoke fewer cigarettes (Aarnio et al., 1997; Aaron et al., 1995;
Abrams et al., 1999; Baumert et al., 1998; Boutelle et al., 2000; Boyle et al., 2000;
Coulson et al., 1997; Davis et al., 1997; Melnick et al., 2001; Pate et al., 1996, 2002;
Rainey et al., 1996). It is also worth noting that smokers who are more physically active
have reduced risk of disease (Hedblad et al., 1997).

Exercise has been proposed as an aid for smoking cessation (Hill, 1981), but until
recently there has been no systematic approach to understanding how any benefits
occur. Understanding the mechanisms is important because it enables more precise
guidance for the practitioner and quitter. For example, if exercise has little effect on
psychological withdrawal symptoms but enables quitters to avoid weight gain, which is
often a fear reported by potential quitters and a cause of relapse among quitters
(Glasgow et al., 1999; Levine et al., 2001), then increasing overall energy expenditure
during cessation will be the most important thing. However, if single sessions of exer-
cise reduce cigarette cravings, help to manage mood and affect (Thayer et al., 1994) and
help prevent relapse then we need to know what duration, intensity, and type of exer-
cise is most beneficial to enhance coping with withdrawal symptoms and possibly
buffer the effects of cues or triggers to smoke.

Encouragingly, smokers trying to quit may be more receptive to initiating an active
lifestyle than smokers in general (Doherty et al., 1998; King et al., 1996). Also, becom-
ing more active has been positively associated with both confidence to maintain smok-
ing abstinence (King et al., 1996) and success at stopping smoking (Derby et al., 1994;
Paavola et al., 2001; Sedgwick et al., 1988). Exercise has been routinely recommended
as an aid to smoking cessation by specialist smoking clinics (Hurt et al., 1992), by phar-
maceutical companies (Boots Company PLC, 1998), in self help guides (Ashelman,
2000; Marcus et al., 2004), and in national guidelines (Raw et al., 1998). However,
evidence from surveys would suggest that exercise is not routinely recommended by
physicians (Taylor, 2003). Also, exercise practitioners may have limited understanding
of the issues associated with smoking cessation interventions and their effectiveness.
Unrealistic expectations for success in quitting may provide a frustrating experience for
both quitter and practitioner.

This chapter builds on previous reviews of exercise and smoking cessation (Fiore
et al., 1996; Nishi et al., 1998; Ussher, 2005; Ussher et al., 2000) but also presents the
first review of a growing number of studies designed to assess whether single sessions of
exercise have an acute effect on reducing tobacco cravings and withdrawal. Exploration
of the characteristics (i.e., type, intensity, and duration) of single sessions of exercise
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may provide a more precise understanding of the potential beneficial role of exercise as
a therapy for helping smokers to successfully quit.

In summary, the review seeks to address five main questions:

1 Do exercise interventions increase the likelihood of successful quit attempts?
2 How may the characteristics of studies and interventions have influenced the

findings?
3 How may exercise interventions work?
4 Does a single session of exercise reduce urges to smoke and tobacco withdrawal

symptoms during temporary abstinence?
5 Does involvement in sport and exercise reduce the likelihood of progression to

smoking in adolescence?

QUESTION 1: DO EXERCISE INTERVENTIONS INCREASE
THE LIKELIHOOD OF SUCCESSFUL QUIT ATTEMPTS?

Search strategy and inclusion criteria

The specialized register of the Cochrane Tobacco Addiction group was searched for
studies including “exercise” or “physical activity,” together with electronic searches of
Medline, PsychInfo, Dissertation Abstracts, CINAHL, EMBASE, and SPORTDiscus
using the terms smoking, smoking cessation, exercise, and physical activity and inter-
vention up to October 2004. Also a manual review of reference lists and additional
searches on key authors was conducted.

In order to specifically address the effects of exercise, the only studies that were
included considered programs of supervised or unsupervised exercise, as an adjunct to
a smoking cessation intervention, compared to a smoking cessation program alone.
Studies were selected that included an equivalent comparison group at baseline (i.e.,
randomly assigned). Interventions which included exercise in a multiple component
smoking cessation program were excluded since the specific effects of exercise on smok-
ing abstinence could not be addressed (e.g., Jonsdottir and Jonsdottir, 2001). Multiple
risk factor interventions where smoking cessation was one of a number of health related
outcomes were excluded for the same reason (e.g., Taylor et al., 1998). Exercise inter-
ventions alone, without a concurrent smoking cessation program were excluded since
none of these studies recorded the number of smokers who where trying to quit at the
outset (e.g., McMurdo and Burnett, 1992).

Data was extracted from each study on research design (including setting); recruit-
ment and randomization method; subject characteristics including age, gender,
smoking behavior; sample size; description of exercise and smoking cessation programs
(including number of sessions and duration); rates of exercise adherence; control
conditions; length of follow-up; definition of cessation; and method of validation. The
primary outcome was quitting at the longest follow-up using the strictest definition
of abstinence reported in the study (e.g., continuous abstinence rather than point
prevalence at the longest follow-up, since being a non-smoker at a particular follow-up
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time, may not be as a result of the intervention if relapse has already occurred and this
is a new quit attempt).

Findings

The literature search identified ten studies which met the inclusion criteria, as shown
in Table 8.1. Four studies showed significant differences in abstinence between a phys-
ically active group and a control group immediately at the end of treatment or at a later
point in time (Marcus et al., 1991, 1999, 2003a; Martin et al., 1997). The most endur-
ing positive effects for exercise on abstinence were at both the 3-month and 12-month
follow-up points (Marcus et al., 1999). The latter study showed a difference in absti-
nence rates for the exercise condition compared to the control of 11.9% versus 5.4%
( p � 0.05, OR � 2.36, 95% CI, 0.97–5.70) at the 12-month follow-up. The other
studies showed no significant effect for exercise on abstinence at the most distal meas-
ure of abstinence. It was apparent though that most studies showed positive effects in
the interim period, with the effects usually greatest during or at the end of the treat-
ment; reported net differences in favor of the exercise group were 23% (Hill, 1985),
50% (Marcus et al., 1991), and 20% (Marcus et al., 1995), at the end of the exercise
program, and 7.3% (Marcus et al., 2003a) after three months. In the study by Ussher
et al. (2003), in which only those people who attended the quit day were considered
(rather than all those being randomized and providing baseline data prior to the quit
day), the exercise intervention (compared with the control group) led to significantly
better abstinence two weeks after quitting (81% versus 64%).

A summary of study and intervention characteristics

Six of the studies had fewer than 25 people in each treatment arm. Five trials were
limited to women (Marcus et al., 1991, 1995, 1999, 2003b; Russell et al., 1988), and
one to men (Taylor et al., 1988). In all but one of the studies a multi-session cognitive
behavioral smoking cessation program was provided for intervention and control
conditions. In five studies this began prior to quit day (Hill et al., 1993; Marcus et al.,
1991, 1999, 2003b; Ussher et al., 2003). All the studies recruiting current smokers set
a quit date. The exercise program began before the quit date in six studies (Hill et al.,
1993; Marcus et al., 1991, 1995, 1999, 2003b; Ussher et al., 2003), on it in two
(Hill, 1985; Martin et al., 1997) and after the quit date in one (Russell et al., 1988).
Two studies entailed exercise program lasting for less than six weeks (Hill, 1985; Martin
et al., 1997). Most of the trials employed a supervised group-based exercise program,
supplemented by a home-based program. Three studies (Marcus et al., 1991, 1995,
1999) did not provide a home program. The strictest measure of abstinence was
continuous in three studies (Marcus et al., 1999, 2003a; Ussher et al., 2003), point
prevalence in six, and not specified in two (Russell et al., 1988; Taylor et al., 1988).
Post-randomization dropouts were excluded from the denominator in two studies
(Hill et al., 1993; Taylor et al., 1988).
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QUESTION 2: HOW MAY THE STUDY AND INTERVENTION
CHARACTERISTICS HAVE INFLUENCED THE FINDINGS?

Effects of research design on abstinence rates

A comparison of the studies was complicated by differences in study design and inter-
vention, and by the relative paucity of research in this field. There were marked
variations between studies in the length, type, and timing of the exercise intervention,
in the design of the control condition and cessation program, and in the demographic
factors recorded. In addition, there was a general absence of data relating to the physical
activity levels of the control groups, and of either group during the follow-up period.
Together, these factors restricted meaningful comparisons of results between studies.

Only four studies (Marcus et al., 1997, 1999, 2003b; Martin et al., 1997; Ussher
et al., 2003) had a sufficiently large sample size to have a good prospect of detecting a
significant difference between the treatment and control conditions. One of the studies
did not provide separate abstinence data for the experimental and control groups, although
it was reported that no significant difference was found between the groups (Russell
et al., 1988). In addition to comparing the exercise condition with a control group, two
of the studies examined the effectiveness of exercise versus nicotine gum (Hill et al.,
1993; Martin et al., 1997). No significant differences were reported.

The study by Taylor et al. (1988) differed from the others in that the interventions
were not intended to initiate smoking abstinence, but rather to maintain abstinence in
smokers following acute myocardial infarction (AMI). Thus, the results, which did not
show any evidence of benefit from exercise, cannot easily be generalized beyond the
context of abstaining post-AMI smokers. This trial also compared the combined effect
on smoking abstinence of four different exercise interventions with the combined effect
of two different control interventions, so that it was not possible to relate outcomes
for smoking cessation to specific interventions. This study is further limited by providing
smoking cessation counseling for only one of the two control conditions.

The results of one of the studies showing a positive effect for exercise on smoking
abstinence may have been confounded by the exercise group receiving a different cessa-
tion program than the control group (Martin et al., 1997). In four of the studies the
exercise condition received more staff contact time than the control (Hill, 1985; Marcus
et al., 1991; Martin et al., 1997; Taylor et al., 1988) leading to the question of whether
the outcomes for abstinence were due to exercise alone or due to additional professional
support.

Effects of exercise intervention characteristics on abstinence rates

It has been recommended that an exercise program should start before the quit date and
continue into the period of abstinence (Raw et al., 1998); yet, there was wide variation
in the timing of the exercise program in the studies under review. For those beginning
exercise either on or after the quit date (Hill, 1985; Martin et al., 1997; Russell et al.,
1988) success rates may have been hampered by the demand to cope simultaneously
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with two major changes in health behavior (Emmons et al., 1994; King et al., 1996;
Patten et al., 2001). Furthermore, where the exercise program started after a period of
smoking abstinence the potential for exercise to moderate withdrawal symptoms during
this period was lost (Bock et al., 1999; Grove et al., 1993; Ussher et al., 2001). The
question remains, at what point should the smoker who is trying to quit begin an exer-
cise program? Available evidence supports the recommendation for changes in exercise
and smoking behavior being sequential rather than simultaneous (Emmons et al., 1994;
King et al., 1996). However, it has been shown that abstaining smokers are more
confident about adopting exercise than those preparing to quit (King et al., 1996),
which would support the notion of beginning an exercise program when already absti-
nent. Conversely, a recent quasi-experimental study has reported higher adherence rates
for smokers who undergo an exercise regimen commencing eight weeks before the quit
day compared with those starting exercise on the quit day (Patten et al., 2001), although
this difference may partly be due to the former regimen being of a longer duration.
However, it may be unrealistic to expect someone to set a quit date several weeks away
(except in conjunction with a specific date such as New Years Day or National No
Smoking Day) and beginning an exercise program well in advance of a quit attempt.

With the provision of more extensive cessation programs the impact of the interven-
tions may have been more pronounced. In one study, the treatment was limited to only a
single counseling session (Taylor et al., 1988). Furthermore, only one of the studies
(Ussher et al., 2003) described an intervention in which the smoking cessation and exer-
cise components were integrated in such a way as to reinforce exercise as a coping strategy
for smoking cessation (see Marlatt and Gordon, 1985). In other words, the potential for
exercise to be used to reduce cigarette cravings and other withdrawal symptoms could have
been made more explicit. While the study by Ussher et al. (2003) failed to show any
effects on smoking abstinence (from the intention to treat analysis), there were signifi-
cantly greater reductions in specific psychological symptoms in the exercise group versus
the control group – up to three weeks of abstinence. If fewer withdrawal symptoms do
predict better abstinence then such exercise-related changes should impact on quit rates.
The lack of effects in the Ussher study may have been due to a relatively brief exercise
counseling session. The study was designed to have good generalization to the normal care
context in which brief counseling may be all that is possible. Nevertheless, it was encour-
aging to see significant increases in self-reported physical activity as a result of exercise
counseling. Another explanation for no effect was that both the control and exercise
groups were administered NRT. A comparison between exercise alone and a minimal
control may well have shown exercise to be an effective intervention. Also, by only ana-
lyzing data from those who attended the quit date (rather than everyone who provided
baseline data), the exercise did show positive effects on abstinence rates in the short term.

In most cases the exercise prescription was fitness oriented (ACSM, 1995), recom-
mending at least 20 min of exercise on three days a week at a vigorous intensity of
between 70% and 85% of maximal heart rate. A number of the trials reported an
increase in fitness levels at the end of the treatment period within the active condition
(Marcus et al., 1991, 1995, 1999, 2003a; see also Albrecht et al., 1998). Three studies
showed an increase in fitness for the exercise conditions compared with the controls at the
end of treatment (Marcus et al., 1999, 2003a; Taylor et al., 1988), while another showed
no differences at the end of treatment or at a 4-month follow-up (Russell et al., 1988).
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Although some of the studies reported fitness measures for the control group during the
treatment period (Hill, 1985; Marcus et al., 1991, 1995, 1999; Russell et al., 1988;
Taylor et al., 1988) only three of the investigations reported activity levels at this time
(Hill, 1985; Marcus et al., 2003b; Ussher et al., 2003). Therefore, the relative increase
in physical activity in the treatment group versus any spontaneous increase in activity
in the control group could not be accurately monitored.

If an exercise program helps to prevent weight gain during cessation, with a knock on
effect on cessation success, then it would make sense that the exercise program is main-
tained throughout the time when weight gain is most likely. Exercise programs can focus
on providing regular structured exercise sessions or on lifestyle physical activity, or prefer-
ably a combination of the two (Pate et al., 1995). As long as exercise is maintained after
the intervention ends, the length of formal program should not matter. However, the fact
that only two of the studies reported any post-intervention exercise programing (Hill
et al., 1993; Ussher et al., 2003) may indicate that most interventions failed to support
goals for long-term weight management.

During the treatment period a range of behavioral methods were employed to improve
adherence to the exercise program. All but one of the studies (Ussher et al., 2003) used
group activities with full supervision of facility-based exercise and goal setting; six used
self-monitoring (Hill, 1985; Marcus et al., 2003b; Martin et al., 1997; Russell et al., 1988;
Taylor et al., 1988; Ussher et al., 2003); one used reinforcement (Martin et al., 1997); one
telephone follow-up in the case of non attendance (Hill et al., 1993), and one used remote
monitoring of heart rate (Taylor et al., 1988). All the studies reported activity levels for
the treatment group during the treatment period with the exception of one study
(Hill et al., 1993). Compliance with the exercise program was high.

QUESTION 3: HOW MAY EXERCISE INTERVENTIONS WORK?

A number of explanations have been proposed for how exercise may aid smoking
cessation. One suggestion is that exercise helps weight maintenance after quitting,
which is a factor of common concern among quitters (Swan et al., 1993). Of the 10 trials
reviewed, only one reported a significantly smaller weight gain for those in the exercise
condition compared with the controls at the end of treatment (Marcus et al., 1999).
However, those in the exercise condition by chance weighed more than the controls at
baseline, which makes interpretation of the finding problematic. After a more recent
8-week trial (see Marcus et al., 2003a), Lewis et al. (2004) reported significantly
reduced weight concerns among those in the exercise intervention (compared with the
control condition), who had successfully quit (compared with quitters in the control
group). However, they observed no difference in weight gain between the exercise and
control groups. Two important explanations were offered. First, the exercise dose (mod-
erate intensity) was insufficient to aid weight maintenance, and second, the control
group were using nicotine patches which attenuates weight gain during cessation
( Jorenby et al., 1996). The latter explanation was also offered by Ussher et al. (2003)
when they reported no difference in weight gain between exercise and control groups
in their trial. In a prospective study (Kawachi et al., 1996), not included in the system-
atic review, the authors reported an association between weight gain and increase in
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exercise after quitting. Among women smoking less than 25 cigarettes per day, those
who quit without changing their levels of exercise gained an average of 2.3 kg compared
with non-quitters. This was reduced to 1.8 kg and 1.3 kg for those who increased exer-
cise by between 8 and 16 MET-hours (the work metabolic rate divided by the resting
metabolic rate) per week and those who increased exercise by more than 16 MET-hours
per week, respectively. This gives some indication of how much exercise is needed to
prevent weight gain following cessation.

If exercise is being used largely as a means of managing body weight of abstaining
smokers, rather than as a means of increasing fitness, then an alternative recommenda-
tion for short and frequent bouts of moderate intensity activity may be the preferred
option. This recommendation is consistent with the US Surgeon General’s guidelines
for health-benefiting exercise (USDHHS, 1996), although these were issued after the
publication of most of the papers discussed. There appears to be no clear evidence that
fitness change is linked to success in smoking cessation, but once again, the limitations
of most of the studies prevents consensus.

Another explanation which has been investigated involves the role of exercise in
the management of tobacco withdrawal symptoms (e.g., depression, irritability, rest-
lessness, poor concentration) and nicotine cravings. Urges to smoke have been shown
to reliably predict relapse to smoking (Piasecki et al., 2000; Shiffman et al., 1996), and
withdrawal symptoms are a serious discomfort to smokers. Therefore, if exercise inter-
ventions were shown to ameliorate both cravings and discomforting withdrawal symp-
toms, such interventions would be attractive to smokers and may reduce rates of
relapse.

Although the majority of the studies reviewed used psychological measures at base-
line, only four of them investigated changes in affect (Marcus et al., 1999; Martin et al.,
1997; Russell et al., 1988; Ussher et al., 2003). Russell et al. (1988) found a significant
increase in tension-anxiety scores, as measured by the Profile of Mood States (POMs),
for the active group compared with the control at four months post-intervention.
Martin et al. (1997) found no significant treatment differences on mood (POMs) or
depression (measured by the Beck Depression Inventory) when comparing measures
taken at baseline and seven days post-treatment. Bock et al. (1999) found a significant
acute effect of exercise on tobacco withdrawal but not a chronic effect. Ussher et al.
(2003) observed that, relative to controls, those receiving an exercise counseling inter-
vention reported less tension, anxiety, and stress (using the Mood and Physical
Symptoms Scale (MPSS); West and Russell, 1985) during the first week of smoking
abstinence, less irritability through two weeks of abstinence, and less restlessness
through three weeks of abstinence.

QUESTION 4: DOES A SINGLE SESSION OF AEROBIC EXERCISE REDUCE
URGES TO SMOKE AND TOBACCO WITHDRAWAL SYMPTOMS, DURING
TEMPORARY ABSTINENCE?

We have identified five published, full peer-reviewed articles (Daniel et al., 2004;
Pomerleau et al., 1987; Taylor et al., 2005; Thayer et al., 1993; Ussher et al., 2001),
which have reported on the acute effects of aerobic exercise on urges to smoke and tobacco
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withdrawal symptoms, during temporary abstinence, as shown in Table 8.2. Temporary
abstinence has been used to induce withdrawal symptoms to test the effects of other
smoking cessation aids, such as glucose (West et al., 1999). The severity of symptoms
experienced may be associated with a number of factors, including degree of depend-
ence, length of period of withdrawal, and presence of smoking cues, and this may influ-
ence the strength of observed effects of any intervention. Experimental procedures,
relying solely on temporary abstinence, may not result in a replication of the withdrawal
symptoms and nicotine cravings that are experienced in a more natural environment
(Carter and Tiffany, 1999). Nevertheless, in the absence of many controlled studies
with smokers who are trying to stop, such an approach may enable a better under-
standing of the acute effects of exercise during smoking cessation.

There was clear evidence that a single session of aerobic exercise reduced measures of
desire for a cigarette (Tiffany and Drobes, 1991), strength of desire to smoke
(West et al., 1989), the urge to smoke, tobacco withdrawal symptoms on the MPSS
(e.g., poor concentration, restlessness, irritability, depression), negative mood states,
and increases positive affect. The lowest intensity of exercise to produce positive effects,
relative to a passive control, was a 1-mile self-paced brisk walk (at 27% HRR)
Taylor et al. (2005). The shortest duration of exercise to have a positive effect was 5 min
(Daniel et al., 2004; Thayer et al., 1993). The longest lasting effect was 20 min
(following a 17-min walk; Taylor et al., 2005). The other studies also showed positive
effects on withdrawal symptoms and cigarette cravings, with one study also reporting
increased time until the next cigarette (Thayer et al., 1993).

In addition to these studies which all involved aerobic exercise, Ussher et al.
(submitted) reported that following 15 hours of abstinence a brief period of seated
isometric exercise can reduce the urge to smoke and withdrawal symptoms, compared
with a visualized isometric exercise condition and a passive control group. The exercise
effects lasted 5 min. There were also reductions in self-reported poor concentration,
stress, and tension for at least 10 min after the exercise. These findings therefore suggest
that brief-seated isometric exercise may be useful for managing cigarette cravings in
abstinent smokers. Given that abstainers may experience brief but strong cravings it
appears that even seated exercise may be sufficient for immediate relief. The fact that
the effects were greater than for an imagery condition (involving distraction) suggests
that the mechanism for the observed effects was not through distraction. Exercise
psychology research has focused on aerobic and resistance exercise, and to a lesser extent
on Tai Chi and other slow moving forms of very light intensity exercise to observe
effects on psychological well-being. If such a low exercise intensity can have even
temporary effects, then further research is needed to understand the underlying
mechanisms, as clearly more people may find this a convenient and acceptable form of
activity.

In summary, there is accumulating evidence that a low–moderate dose of exercise has
a moderating effect on smoking withdrawal symptoms and cravings that may help
people cope with abstinence. Further work is needed to examine the psychological
mechanisms associated with the acute effects of exercise in this context which consider
methodological developments in exercise-related affect research involving non-smoking
populations (Ekkekakis et al., 2000), among different groups and conditions of
abstinence.
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QUESTION 5: DOES INVOLVEMENT IN SPORT AND EXERCISE REDUCE 
THE LIKELIHOOD OF PROGRESSION TO SMOKING?

Most people initiate smoking prior to 18 years of age, with critical periods of experi-
mentation beginning in early adolescence between the ages of 13 and 16 years (Conrad
et al., 1992; Kessler et al., 1997). While cross-sectional studies have consistently shown
that adolescents who participate in greater levels of physical activity are less likely to
smoke or smoke fewer cigarettes, only recently have studies investigated the protective
effects of physical activity in prospective studies (Audrain-McGovern et al., 2003, 2004;
Rodriguez and Audrain-McGovern, 2004) reported that access to alternative or substi-
tute reinforcers, such as physical activity and sports participation, reduced the risk of
becoming a smoker (as a reinforcing behavior) by two-fold, and higher levels of physi-
cal activity reduced the odds of progressing to smoking or a higher level of smoking by
nearly 1.5 (Audrain-McGovern et al., 2003). This unique evidence is promising, but
actually demonstrating a reduced risk of experimenting with or becoming a smoker, is
complex (Peretti-Watel et al., 2002).

The physical and psycho-social dimensions of different sports, exercise forms, and
lifestyle physical activity make it difficult to identify the key components of importance
for preventing progression to smoking. For example, Schneider and Greenberg (1992)
reported that runners, joggers, and fast walkers were less likely to smoke and consume
excessive alcohol than team sport participants. The additional pressure associated with com-
petitive sport may result in a need for emotional and physical recovery, which may come
from a cigarette for some smokers. In contrast, more moderate intensity physical activity
may provide relaxation and invigorating effects, and create less of a need for a cigarette.

Nevertheless, evidence suggests that physical activity can have positive effects on a num-
ber of factors which have been identified as determinants of progression to smoking among
adolescents including weight gain, negative affect, perceived stress, low self-perceptions,
and low self-esteem. However, these mediators have yet to be investigated systematically.

Implications for the researcher

Most of the trials conducted have had significant methodological limitations. Adequately
powered controlled trials are needed with specific groups (e.g., post-MI patients, those
who have experienced weight gain or depression during previous quit attempts), that
examine effects on continuous abstinence up to one year. Previous trials have focused on
the adjunctive effects of exercise in combination with a behaviorally based smoking
cessation program. However, most smokers attempt to stop smoking without enrolling
in such a support program; therefore, a trial is needed to examine the effects of exercise
alone on rates of smoking abstinence. This may be of particular importance to those who
may be unable or unwilling to use pharmaceutical therapies, such as pre- and post-natal
women (Ussher and West, 2003). Moreover, pregnant smokers express high levels of
interest in using exercise as an aid to smoking cessation (Ussher et al., 2004).

Further research is needed to identify the effects of adopting an exercise program
prior to versus on the quit date. A growing literature has focused on the effectiveness of
interventions designed to promote physical activity in different settings and among
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sub-groups of the population. Models for changing multiple behaviors are required and
should be empirically tested. In the present context, in addition to smoking cessation,
quitters may not only initiate an increase in physical activity but also attempt a dietary
change for weight management.

A large proportion of cigarettes are smoked by people with a mental illness, such as
depression, psychotic illness, and other addictions (Lasser et al., 2000). Studies should
consider intervention trials with such people, though these may involve non-experimental
designs, without random assignment (Tkachuk and Martin, 1999).

There is a need to further investigate the factors influencing adoption and maintenance
of exercise among quitters attempting to use exercise within a smoking cessation program,
and this may involve qualitative research to draw consensus from individual experiences.

The mechanism(s) by which exercise may contribute to greater abstinence requires
further investigation. For example, it is not known if those engaging in an exercise program
and maintaining weight are more likely to be successful quitters than those who exercise
but also gain weight. Also, considering the effects of weight gain may be too simplistic. Self-
perceptions such as perceived body image or physical attractiveness may be more impor-
tant, as a mediating factor. Improvements in physical self-perceptions are related to change
in anthropometric measures and body weight, in the general population (Taylor and Fox,
2005), and appraisal of physical changes may link closely with cognitions responsible for
smoking cessation relapse. Furthermore, if exercise is something that someone can initiate
and maintain with confidence, then a quitter may feel more confident in his/her ability to
avoid weight gain. These relationships require further investigation.

Further research is also needed to consider how single sessions of exercise can help
quitters cope with withdrawal symptoms. The research paradigm in which smokers are
asked to abstain from smoking for up to 24 hours has been used to induce withdrawal
symptoms and then consider the acute effects of exercise of different intensities and
duration. This design should be extended to understand the role of single sessions of
exercise among people who are actually quitting and who are at different temporal
stages in the attempt to quit. The relationship between exercise and nicotine cravings
and urges to smoke also needs to be studied in naturalistic settings using real-time
assessment (Shiffman et al., 1996). Most previous studies have relied on single-item
self-report measures of withdrawal. Future studies may need to consider whether meas-
ures with multiple items have greater sensitivity than for single-item measures. Previous
studies of exercise and smoking cessation have not blinded the investigator to the
smokers’ group assignment. If future studies could ensure this blinding experimental
rigor would be enhanced. Further research should also consider the role of exercise in
attenuating subsequent cue-elicited cravings (e.g., in response to natural and laboratory
stressors), given the evidence that exercise can reduce acute responses to stressors
(Hamer et al., in press; Taylor, 2000).

Implications for the health professional and health service delivery

The inclusion of physical activity within smoking cessation programs appears to have
fairly limited scientific support. This does not mean that there is no beneficial effect,
only that there are insufficient studies of adequate quality to provide clear guidance.
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The study with the greatest benefits initiated exercise prior to the quit date
(Marcus et al., 1997, 1999). An alternative view may be that the distraction of initiat-
ing exercise at the same time as quitting may be just as beneficial.

Smokers may have poor health status and contraindications to exercise due to lower
levels of physical activity and fitness over a prolonged period of time. Care must be
taken in prescribing exercise to people with medical conditions and low levels of fitness
and physical activity. Unless a trained exercise professional is available, and screening
has been undertaken by a health professional, general advice should be given to engage
in low-moderate intensity exercise which raises overall energy expenditure and may aid
coping with withdrawal symptoms.

There is inadequate evidence that exercise can help weight maintenance and man-
agement during quit attempts, but approaches to increase overall energy expenditure,
rather than fitness (through vigorous exercise), should be the focus for practitioners.
Exercise counseling should supplement dietary advice.

Exercise counseling should direct quitters to use exercise as a coping strategy for
elevated cigarette cravings, and associated symptoms such as poor sleep, depression,
poor concentration, and irritability, as often as necessary. Exercise prescriptions that
focus on fitness change are probably not necessary, and may result in lower adherence
to the exercise intervention.

WHAT WE KNOW SUMMARY

● The few rigorous trials reported have shown mixed effects of exercise on smoking
cessation.

● There is evidence that interventions can increase exercise participation among
smokers, pre-quitters and quitters, but the evidence that such change enables weight
management among quitters is less clear.

● There is increasing evidence that single sessions of exercise, at low–moderate
intensity (e.g., walking) can help temporary abstainers to cope with withdrawal
symptoms and nicotine cravings, particularly in laboratory conditions.

WHAT WE NEED TO KNOW SUMMARY

● There is a need to better understand how exercise interacts with pharmaceutical
interventions, with implications for managing weight and withdrawal symptoms.

● The effects of exercise on smoking cessation should be considered with other popula-
tions (e.g., adolescents, pregnant smokers) and in other settings, with rigorous trials.

● Lifestyle physical activity interventions (often through counseling) appear to cost
less than structured exercise programs (Sevick et al., 2000). We need to know if such
counseling could be effectively integrated into standardized smoking cessation
programs, as an adjunct to other therapies, at a relatively low cost.

● Further evidence is needed to understand how exercise may positively influence
some of the established triggers to relapse during cessation, including psycho-social
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stressors and cigarette cravings. Existing work should be extended with greater
conceptual clarity when investigating the acute effects of exercise on mood and
affect (Ekkekakis, 2003; Ekkekakis and Petruzzello, 2000, 2002). If smoking a
cigarette provides both stimulation and relaxation, then the role of exercise within
the context of a two-dimensional model of affect should be explored.

● Finally, it is also not known whether very high intensity exercise, as in competitive
sport, elevates nicotine cravings for some people (perhaps as a result of competitive
stress) and further research should examine the potential negative influence of exercise.

In summary, both smoking cessation and exercise counselors or practitioners should
promote physical activity to aid cessation, particularly for weight management and
mood regulation purposes. The additional health benefits from exercise make this an
important behavioral change for smokers, but we need to know much more about how
to engage potential smokers, smokers, and quitters in a more physically active lifestyle.
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Exercise and sleep

SHAWN D. YOUNGSTEDT AND 

JULIE D. FREELOVE-CHARTON

Disturbed sleep is a common complaint. The global annual incidence of insomnia is
estimated to be 20–40% (Mellinger et al., 1985; Ohayon et al., 1998). Sleep problems
become increasingly prevalent with age, such that over 50% of the US population over
the age of 60 experience some sleep-related complaint (Foley et al., 1995). Moreover,
poor or inadequate sleep has been linked to psychiatric disturbance (Mellinger et al.,
1985; Riemann and Voderholzer, 2003), decreased work productivity (National
Commission on Sleep Disorders Research, 1993), and an increased risk of automobile
accidents (Radun and Summala, 2004). For example, impairments in neurobehavioral
performance and simulator driving performance following a night of sleep loss appear to
be similar to those associated with blood alcohol levels of ~0.10 g/dl (Powell et al., 2001).
Epidemiological studies have shown a consistent association between short habitual
sleep duration (�5 hr/night), as well as long sleep durations (
8 hr) and mortality
(Youngstedt and Kripke, 2004). The result of insomnia, both directly and indirectly, is
an annual economic burden in the US of approximately $13.9 billion (Walsh, 2004).

Despite the high prevalence and potentially tragic consequences, sleep problems remain
largely untreated by clinicians. Self-help remedies for disrupted sleep (e.g., alcohol and
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melatonin) and its consequences (caffeine) are generally ineffective and can often
exacerbate the existing condition. The regular use of sleeping pills, the most common
treatment for insomnia, is associated with a substantial mortality risk (Kripke et al., 1998).
Usage is also associated with dependence and tolerance, along with a host of other side
effects including nausea, prolonged daytime sedation, increased risk of falls, and cognitive
impairment (Kripke, 2000). Although the use of sleeping pills beyond four weeks is dis-
couraged by sleep experts, the majority of patients are chronic users (Kripke, 2000).
Additionally, evidence suggests that this long-term usage cannot be explained by contin-
ued efficacy, since insomniacs who take sleeping pills chronically do not sleep better than
non-medicated insomniacs. Rather, chronic usage could be attributed to the profound
rebound insomnia that can occur with hypnotic discontinuation (Kripke, 2000).

Cognitive and behavioral treatments of insomnia such as sleep restriction therapy
have been successful. Indeed, these treatments have been shown to be superior to
hypnotics for the long-term management of insomnia (Morin et al., 1999).
Notwithstanding the success of cognitive-behavioral therapy, these treatments are
expensive, labor-intensive, and require skilled clinical psychologists or psychiatrists with
a broad knowledge of sleep medicine, and these individuals are in short supply. In
contrast to both hypnotics and cognitive-behavioral treatments, exercise could be a
relatively simple and inexpensive way of improving sleep quality and could be easily
self-administered. There is also a general consensus among the general population
(Vuori et al., 1988), as well as sleep experts and physicians (American Academy of Sleep
Medicine, 2004), that exercise promotes sleep. Indeed, exercise is often one of the first
topics addressed in general recommendations about improving sleep.

The notion that exercise promotes sleep has also been consistent with both tradi-
tional and modern hypotheses regarding sleep function including energy conservation,
body restitution, and temperature down-regulation hypotheses. Furthermore, there are
both experimental and theoretical grounds for promoting exercise as an efficacious
treatment or an adjuvant therapy for other sleep disorders including circadian rhythm
disorders, mood-related sleep disorders, sleep apnea, and restless legs syndrome.

The primary aim of this review is to evaluate the evidence that exercise promotes
sleep. We will focus sequentially on epidemiological evidence associating exercise with
better sleep – experimental evidence that acute exercise promotes sleep, experimental
evidence that chronic exercise promotes sleep, and the use of exercise for treating spe-
cific sleep disorders. We will attempt to critically consider each of these lines of evidence
and identify possible moderating factors. However, the field of sleep research is com-
plex. This is reflected in the many ways it is measured or reported. Rather than consid-
ering the nature of sleep and its measurement at this point, we have included more
technical information in an appendix at the end of the chapter. For those less familiar
with the literature, we feel that this provides a resource to critically assess the effects of
exercise on sleep.

STRUCTURED REVIEW

The review was conducted by searching the PubMed, PsychLit, and Cochrane data bases
since 1996, the date that a previous meta-analysis was performed (Youngstedt et al., 1997).
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In addition, citations within the located references were searched. We used the
following key words: exercise, physical activity, physical fitness, sleep, and sleep deprivation.
The literature included epidemiological studies and cross-sectional comparisons
between physically active and inactive individuals, acute exercise studies, and exercise
training or chronic studies.

EPIDEMIOLOGICAL STUDIES

In large population surveys, people report that exercise promotes their sleep (see Table 9.1).
For example, a random sample (n � 1,190) of men and women living in Tampere, Finland
were asked the following open-ended question: “Please state, in order of importance, three
practices, habits, or actions which you have observed to best promote or improve your
falling asleep immediately or your perceived quality of sleep.” Both men and women listed
exercise as the most important factor, more important than sauna exposure (even in
Finland), quiet relaxation, or listening to music (Urponen et al., 1988). Epidemiological
studies have consistently shown an association between self-reported exercise and better
self-reported sleep (Arakawa et al., 2002; Kim et al., 2000; Morgan, 2003; Ohida et al.,
2001; Sherrill et al., 1998; Uezu et al., 2000). For example, in a recent rigorous study,
Morgan (2003) used interviews to study insomnia and physical activity in a representative
sample of 1,042 adults over the age of 65, and included follow-up assessments at 4 years
(n � 673) and 8 years (n � 390). Customary physical activity was assessed through an
extensive interview. Insomnia was considered to be present if the respondent reported
having “problems sleeping” “often” or “all the time” (other response choices ranged from
“never” to “sometimes”) and if that problem was experienced within the previous week.
Logistic regression models, controlling for social engagement, physical health status,
depressed mood, body mass index, gender, and age, consistently showed that low levels
of physical activity were associated with a significantly higher prevalence of insomnia.

However, there are numerous limitations of the epidemiological studies associating
exercise with sleep. First, they have often assessed both exercise and sleep using instru-
ments with limited or unknown reliability and validity. For example, a typical question
in these studies has been whether the respondent regularly engaged in habitual exercise,
a question that is likely to have considerable variability in interpretation. Few of the
studies have attempted to quantify exercise or physical activity using accepted metrics.
Likewise, none of the epidemiological studies have included clinical diagnoses of sleep
disorders, nor have they included questions that address accepted criteria for sleep
disorders. Thus, the clinical relevance of these findings is unclear.

There are a number of plausible alternative explanations for the epidemiological
association of exercise with better sleep and for survey respondents to have a false
impression that exercise promotes their sleep. First, better sleep might be associated
with a greater willingness and ability to exercise. When one is sleep-deprived, exercise
might be one of the first things sacrificed. Research has suggested that a low level of
physical activity is one of the most significant correlates of daytime sleepiness (Weaver
et al., 1997; Whitney et al., 1998).

Second, people who exercise regularly tend to practice other healthy habits that
could be conducive to sleep such as abstaining from tobacco, avoiding excessive caffeine
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and alcohol use, and maintaining a healthy diet (Dishman, 2001; Sun et al., 2002).
Third, it seems apparent that the notion that exercise promotes sleep is based partly on
the assumption that sleepiness is synonymous with physical fatigue (Dawson and
Fletcher, 2001; Lichstein et al., 1997). However, there is no compelling support for
this assumption. Although sleepiness and physical fatigue often occur simultaneously
(e.g., at the end of the day), they are also commonly observed independent of each
other. For example, long periods of bed rest are associated with more sleep (Campbell,
1984). Conversely, feelings of alertness are commonly self-reported following exercise.

Fourth, both cross-sectional and experimental evidence indicate that chronic exercise
is associated with feelings of greater energy and less fatigue (Hong and Dimsdale, 2003;
O’Connor and Youngstedt, 1995). Based upon these feelings, people could make the
assumption that exercise must be promoting their sleep. However, feelings of greater
energy could be attributed to physiological consequences of training, such as having
a higher blood volume, and lower resting heart rate and respiratory rate.

Fifth, the epidemiological association between exercise and better sleep might be
explained by a third factor, such as better physical health or better mental health. Both
these constructs are associated with better sleep and higher levels of physical activity
( Jones et al., 2002). Another confounding factor could be bright light exposure. It
has been shown that low levels of exposure to environmental illumination are associated
with poor sleep and depression (Youngstedt et al., 1999b). Additionally, experimental
increases in bright light exposure can elicit dramatic sleep-promoting and antidepres-
sant effects (Kripke, 1998). Research has demonstrated that the average adult spends
�1 hour/day in outdoor light (Youngstedt et al., 1999b), but people who exercise
outdoors are obviously more likely to receive much more light. Considering that
30 min of bright light (equivalent to a bright outdoor light) is an effective antidepres-
sant treatment, it can be speculated that regular outdoor exercise would promote better
mood and sleep via light exposure (Partonen et al., 1998).

ACUTE EXERCISE STUDIES

Laboratory studies

A meta-analysis of studies examining the influence of exercise versus sedentary control
treatments on polysomnographic markers of sleep found that exercise produced a
statistically significant increase in total sleep duration (mean effect size (95%
CI) � 0.42 (0.17, 0.68)) (Youngstedt et al., 1997). However, this effect represented a
median increase in total sleep time of only 10 min. The practical relevance of a 10-min
increase in sleep is not clear. There is no compelling evidence that such a change over
a single night would have an impact on daytime sleepiness or functioning. Across the
literature, exercise had virtually no mean effect on sleep latency (ES � �0.05
(�0.24, �0.15)) or wakefulness during the night (ES � 0.07 (�0.23, 0.37)), which
are two of the better polysomnographic correlates of insomnia complaints.

The meta-analysis also found a significant increase in slow wave sleep (effect
size � 0.19 (�0.03, 0.39)), though the median increase in slow wave sleep (SWS) was
only 1.4 min (Youngstedt et al., 1997). This finding was noteworthy because it is often
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assumed that exercise elicits large increases in SWS. Interestingly, the largest effects of
acute exercise on stages of sleep were found for rapid eye movement (REM) sleep
(ES � �0.49 (�0.72, �0.26)). Exercise elicited a median decrease in REM sleep of
6 min, and a median increase in the latency for REM sleep to first occur after sleep onset
of 11.6 min (ES � 0.52 (0.27, 0.78)). As with SWS changes, the implications for these
small (albeit significant) post-exercise decreases in REM sleep on a single night are not
established. To our knowledge, there have been only a few laboratory studies of the effects
of acute exercise on sleep since 1997.

Field studies

Three studies (of which we are aware) have examined the influence on sleep of acute
exercise in one’s usual environment (see Table 9.2). In a questionnaire-based study,
Porter and Horne (1981) examined daily activity and sleep across seven consecutive
days in 51 young, healthy normal sleepers. Daily variations in activity level did not have
a significant effect on pre-sleep tiredness, nor on subjective sleep. Youngstedt et al.
(2003) reported the results of two studies. The first study examined self-reported exer-
cise durations and sleep diaries for 105 consecutive days in 31 college students who
were normal sleepers. The main analysis revealed no significant within-subjects associ-
ation between daily exercise and sleep. In the second study, 71 physically active, gener-
ally good sleepers were assessed (n � 38, ages 18–30 years; n � 33, ages 60–75 years).
Over seven consecutive days, physical activity was assessed via actigraphy and a vali-
dated diary-derived estimate of energy expenditure, while sleep was assessed via actig-
raphy and diaries. No within-subject relationships were found, even when comparing
sleep following the week’s most active versus least active days.

In testing a group of young athletes (n � 16, mean age � 21.7 years), Hague et al.
(2003) found that slow wave sleep was significantly greater, while sleep latency and
REM sleep were significantly less, following an exercise day in the subjects’ usual
environment compared with a sedentary day, in which subjects were restricted to the
laboratory. However, as discussed in the Appendix, there is little compelling evidence
for interpreting the increase in slow wave sleep versus the decrease in REM sleep as a
“positive” finding. Moreover, the results could have been confounded by extraneous
factors (e.g., exposure to sunlight) between the treatments. In summary, as with the lab-
oratory studies, the field studies do not provide compelling evidence that acute exercise
promotes sleep to a substantial degree.

Potential explanations for small effects

The lack of more compelling evidence for acute exercise effects on sleep may be partially
attributed to several experimental limitations. First, exercise and sleep recording in the
laboratory cannot duplicate the exercise and sleep conditions that have been associated
with better sleep in one’s usual environment. Of course, separating the influence of exer-
cise per se from environmental influences is important, but unique aspects of the labo-
ratory environment (e.g., stress or boredom) could attenuate the usual effects of exercise.
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Second, most acute exercise studies have examined exercise and sleep on only one or
two days (Youngstedt et al., 1997). Since sleep is sensitive to multiple factors, and has con-
siderable inter-night variability, several experimental days may be necessary to delineate
any beneficial effects of exercise. Undoubtedly, the greatest limitation of previous research
has been the exclusive focus on good sleepers, for whom major improvements in sleep are
not likely (i.e., ceiling/floor effects). In fact, the effects of exercise are similar to the effects
of hypnotics when the comparisons are restricted to good sleepers (Youngstedt, 2003).

The obvious question that arises from this literature is “why have studies focused only
on good sleepers?” There is no analogous extensive literature on other putative sleep treat-
ments. The apparent answer is that much of the earlier research in this area, particularly
prior to 1990, was driven by traditional hypotheses regarding sleep function. These theories
predicted a unique role of exercise for enhancing sleep, but have since been largely
discredited. One hypothesis, which is probably still accepted by the general public, is that
sleep serves a function of energy conservation (Berger and Phillips, 1988). If this was in fact
the case, then exercise would have a unique sleep-promoting effect because nothing, except
perhaps starvation, elicits a greater depletion of energy stores. However, evidence contrary
to an energy conservation function of sleep are that (1) energy savings are minimally greater
(perhaps 5%) during sleep compared with relaxed wakefulness, and (2) continuous bedrest
can produce profound increases in sleep (Rechtschaffen, 1998). Another hypothesis states
that sleep serves a body restitution function, which would be particularly necessary follow-
ing the tissue breakdown associated with exercise. However, there is no compelling evi-
dence of a particular effect of sleep on protein synthesis or replenishment of ATP stores
(Rechtschaffen, 1998). In actuality, recent research has shown that growth hormone is
excreted in equal amounts in the absence of sleep (Brandenberger and Weibel, 2004).

A more recent hypothesis stating that sleep serves a body–brain cooling function
(McGinty and Szymusiak, 1990) also predicts a uniquely potent effect of exercise
because exercise elevates body temperature more readily than any other stimulus. This
hypothesis is still being assessed.

It is noteworthy that there are some isolated studies showing extraordinary increases in
total sleep time or slow wave sleep following marathon or ultramarathon events (Driver
et al., 1994; Shapiro et al., 1975). However, there are potential caveats with these data.
For example, sleep was not assessed on the nights prior to these events, and sleep may have
been profoundly impaired on these nights due to nervous anticipation and having to
wake up early for the competition. Conversely, in one study, sleep was permitted ad lib
on the morning after the event, but restricted on other nights (Driver et al., 1994). Also,
there is evidence which suggests that sleep following these events is severely fragmented
(Driver et al., 1994). Nonetheless, the results could also reflect a unique effect of
prolonged exercise on sleep. The practical implications of this research for the general
population are dubious. However, prolonged or intermittent light-intensity physical
activity conceivably could have similar effects in less physically active individuals.

FACTORS MODERATING ACUTE EFFECTS

There are many factors that could moderate the influence of exercise on sleep. Several
selected factors will be reviewed.
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Proximity to bedtime

It is often assumed that late-night exercise will impair sleep, presumably by increasing
physiological arousal, particularly when the exercise is vigorous. Anecdotal reports on
this matter run the gamut, and could reflect individuals’ responses to exercise. These
individual differences are unknown as most self-report data is conflicting. In a survey
of 322 adults who exercised within 2 hours of bedtime, the majority reported no effect
of the evening exercise on difficulty falling asleep (76%) or increased restlessness and
nocturnal awakenings (95%) (Vuori et al., 1988). On the other hand, a recent study
found that among evening exercisers (n � 36, between 6:00 and 7:30 pm), those
who exercised �180 min/week reported significantly more trouble falling asleep
then those who exercised �180 min/week (Tworoger et al., 2003). However, no data
regarding bedtime were reported, and no comparisons with a control treatment were
reported.

Experimental studies comparing exercise versus control treatments have generally
failed to support the assumption that late-night exercise impairs sleep. Indeed, two
studies found no impairments in sleep following 1–3 hours of vigorous exercise, end-
ing 30 min before bedtime (O’Connor et al., 1998; Youngstedt et al., 1999a). Another
recent study found that polysomnographically assessed sleep latency was 2–3 times
faster following exercise (cycling 1 hr at 50–60% VO2peak) completed 2 hours before
bedtime, compared with morning or early evening exercise (Kobayashi et al., 1999).
This research is noteworthy because it utilized sedentary subjects, for whom particular
sensitivity to sleep-impairing effects of evening exercise might be expected due to the
unaccustomed stimulus (i.e., exercise). In contrast, there are theoretical rationales for
expecting that late-evening exercise might be the best time for promoting sleep. Research
has shown that both anxiolytic and thermogenic effects of exercise on sleep are likely to
be greatest during the first 1–2 hours after exercise (Youngstedt, 2000).

Duration

Meta-analysis revealed that sleep duration was most influenced by exercise duration
(Youngstedt et al., 1997). However, the relative strength of this association may have
resulted from a clearer description of duration, or information from which duration
could be estimated (e.g., distance), compared with other moderator variables. Reliable
effects of exercise were observed only for exercise of 1 hour. For example, the mean
effect sizes for exercise bouts lasting �1, 1–2, and �2 hours were 0.07, 0.45, and 0.61,
respectively. These findings raise questions about the practical usefulness of exercise for
the general population as large numbers of the population are generally not physically
active for periods �1 hour each day.

Intensity

Exercise intensity, which can be considered a proxy for temperature elevation in most
studies, generally did not significantly moderate the influence of acute exercise on sleep



(Youngstedt et al., 1997). Indeed, in the meta-analysis, the only significant effect of
intensity was a linear increase in wakefulness after sleep onset with increasing intensity.
These data contradict the thermogenic hypothesis that exercise promotes sleep via
temperature elevation.

Fitness

An individual’s overall fitness level does not appear to moderate the influence of acute
exercise on sleep (Youngstedt et al., 1997). This finding is consistent with survey
reports from the general population (Kim et al., 2000; Vuori et al., 1988) and could
potentially have positive implications for the use of exercise as a treatment for insom-
nia. For example, if the sleep-promoting effects of exercise were delayed until an
adequate level of fitness was reached, people might be reluctant to adhere to an exercise
treatment.

INFLUENCE OF ACUTE EXERCISE ON DAYTIME SLEEPINESS

Another important issue is whether acute exercise can reduce daytime sleepiness and
functioning associated with sleep loss. Studies have shown that exercise can decrease
sleepiness following sleep deprivation, but this effect disappears as early as 10–15 min
post-exercise (Horne and Foster, 1995; LeDuc et al., 2000). In comparisons of exercise
at 20%, 40%, and 70% VO2max, only the most vigorous exercise was found to improve
auditory vigilance (Horne and Foster, 1995).

CHRONIC STUDIES

Since the experimental literature on the influence of chronic exercise on sleep is less
extensive than the acute exercise literature, this review will describe individual chronic
exercise studies in greater detail (see Table 9.3).

Young, normal sleepers

As with the acute exercise studies, chronic exercise studies have generally failed to show
compelling sleep-promoting effects of exercise in healthy, young normal sleepers
(Driver et al., 1988; Meintjes et al., 1989). One study noted a dramatic improvement
in sleep of soldiers from the beginning to the end of an 18-week boot camp which
included extensive exercise (Shapiro et al., 1984). However, there was no control treat-
ment so the results could be explained by profound chronic sleep deprivation or a host
of other stressors associated with boot camp.
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Older subjects

IMPLICATIONS FOR THE HEALTH PROFESSIONAL AND HEALTH SERVICE DELIVERY

Prospective uncontrolled chronic exercise studies of older individuals not specifically
recruited for sleep complaints, have reported mixed results. Those studies utilizing
self-report measures reveal more positive effects than those studies with more rigorous
outcome measures. Stevenson and Topp (1990) found significant improvement in
self-reported sleep quantity, but not self-reported sleep quality after 9 months of mod-
erate or low intensity exercise training. However, a 12-week study of cancer patients
(mean age � 59 years) found no significant changes in actigraphic sleep, though a sig-
nificant decrease in self-reported sleeping difficulty was found (Young-McCaughan
et al., 2003).

Controlled trials of older subjects, not necessarily selected for sleep problems, have
generally yielded no positive effect from exercise. In a group of older healthy subjects
(mean age � 66 years), researchers found no significant differences in subjective
(Vitiello et al., 1994b) or polysomnographic sleep (Vitiello et al., 1994a) following
a six-month aerobic exercise (n � 18) versus stretching control treatment (n � 21).
Naylor et al. (2000) reported a significant increase in slow wave sleep following two
weeks of exercise � social interaction in nursing home residents, but the statistical
comparison with a control group was not reported. In a nine-week controlled trial
(Alessi et al., 1995), physically restrained nursing home residents (n � 65, mean
age � 85 years) were assigned to an extensive exercise regimen (i.e., several times per
day � 5 days/week), involving sit-to-stand repetitions, walking, rowing, wheel-chair
propulsion or a more moderate routine (i.e., aerobic activity, once per day, 3 times per
week). The authors found no significant improvements in actigraphic sleep, even in
those who showed dramatic improvements in exercise endurance.

A recent study compared the effects of a year-long exercise program (n � 87) versus a
prospectively chosen control stretching program (n � 86) in overweight or obese post-
menopausal women (ages 50–75 years) (Tworoger et al., 2003). The majority of the sam-
ple did not report sleep problems in baseline questionnaires. No significant improvements
in self-reported sleep were found between the exercise and stretching treatments.

In summary, the available studies suggest that older adults without specifically diag-
nosed sleep problems do not show much improvement in sleep with chronic exercise.

OLDER SUBJECTS WITH SLEEP COMPLAINTS

A recent Cochrane review (Montgomery and Dennis, 2002) reviewed exercise studies
meeting the following criteria: (1) randomized controlled trial; (2) subjects having
insomnia; (3) over 80% of the sample was over age 60 years; (4) subjects had been
screened for absence of dementia or depression. Only one study was identified (King
et al., 1997). In that study, King and colleagues randomly assigned 43 older adults,
complaining of moderate sleep disturbances, to a 16-week exercise training treatment
or a waiting list control treatment. The treatment condition involved aerobic exercise
(60–75% maximal capacity), 3–4 times per week (twice in a YMCA class, twice at
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home). The exercise group reported significantly greater improvements in self-reported
sleep quality, sleep latency (net decrease versus control � 11.5 min), and total sleep
time (net increase � 42 min) when compared with the control treatment.

Other controlled studies of older adults specifically recruited for sleep complaints have
yielded promising results, although significant effects have been found only with self-report
measures, and not objective sleep measures. In one investigation, depressed adults (n � 32,
ages 60–84 years) were randomly assigned to a 10-week weight training treatment (3 times
per week) or a health education control treatment (Singh et al., 1997). Significant improve-
ments in self-reported sleep and decreases in depression were found for the experimental
group, and these effects were significantly correlated. Guilleminault et al. (1995) randomly
assigned 30 middle-aged (mean age � 44 years) insomniacs to treatments involving sleep
hygiene education (the control), sleep hygiene � exercise (brisk walking for 45 min/day),
and bright light treatment (30 min/day) for a period of 4 weeks. Sleep was assessed via
actigraphy and sleep logs. Whereas actigraphy revealed a mean increase in sleep latency
(1 min) and decrease in total sleep time (3 min) in the control group, the exercise group
had improvements in sleep latency and total sleep time of 7 min and 17 min, respectively.
Interestingly, the bright light group had even greater decreases in sleep latency (8 min) and
increases in total sleep time (44 min). Subjective sleep showed a similar pattern. However,
due to the small number of subjects, the improvements in sleep were not significantly
greater in the experimental versus control treatments.

In summary, chronic exercise studies have not provided much compelling evidence
for improvements in sleep. As with the acute studies, much of this literature might be
limited by ceiling–floor effects associated with testing normal sleepers. There is some
evidence of larger effects of exercise among people with insomnia, but this is primarily
limited to self-report data. Unfortunately, these measures can be confounded by the
strong expectancies that people have regarding the sleep-promoting effects of exercise.
The available evidence can also be challenged on other grounds. The Singh et al. (1997)
study raises the question of whether exercise training can improve sleep independent of
its antidepressant effects. Also, the waiting list control condition used by King et al.
(1997) does not provide adequate control for a host of potential moderators including
light exposure, social interaction, or Hawthorne effects. Finally, the Guilleminault et al.
(1995) study reinforces the idea that light exposure could be an important confound in
exercise studies. Overall, better controlled research is needed.

Other sleep problems

SLEEP APNEA

The majority of patients attending sleep disorder clinics have sleep apnea ( Jordan and
McEvoy, 2003). The most common type of this disorder is obstructive sleep apnea, which
results from a collapse of the airway during sleep (Kuna and Remmers, 2000). The risks
associated with sleep apnea are well-documented, including a high prevalence of hyper-
tension, heart disease, and diabetes compared with the general population (Kuna and
Remmers, 2000). Moreover, the constant arousal elicited by sleep apnea can cause
profound daytime sleepiness and an increased risk of automobile accidents (George, 2001).



Loss of body weight is clearly a mechanism by which exercise could offer a preventive
or adjunct treatment for sleep apnea. It has been hypothesized that engagement of the
pharyngeal and glossal muscles during exercise could strengthen these muscles, making
them less susceptible to collapse associated with upper airway obstruction (Giebelhaus
et al., 2000). A recent epidemiological study (n � 1,104) found that hours of exercise
per week was inversely associated with apnea-hypopnea severity, and this effect was
independent of body mass index (BMI) (Peppard and Young, 2004). Moreover, a recent
correlational study of apnea patients found that regular exercise was significantly asso-
ciated with less fatigue, even after controlling for BMI and apnea severity (Hong and
Dimsdale, 2003). In uncontrolled trials, exercise training alone, or in combination with
caloric restriction, has been associated with significant decreases in disturbed breathing,
which were not correlated with weight reduction.

RESTLESS LEGS SYNDROME

Restless legs syndrome (RLS) is associated with excruciating “creepy-crawly” sensations in
the legs, which cause an irresistible urge to move the legs. The syndrome has been strongly
linked to iron and dopamine deficiencies, and genetic factors (Montplaisir et al., 2000).
People with RLS report anecdotally that moderate daytime exercise can prevent symp-
toms of RLS, and that leg movement is one of the most effective behavioral remedy for
acute symptoms of RLS. These reports are supported by epidemiological evidence, which
demonstrate that lack of exercise is a significant risk factor for RLS (Phillips et al., 2000).

In light of the side effects associated with pharmacologically treating RLS, which
usually involves dopaminergic drugs, it is surprising that there has been such little
research into the use of exercise as a treatment for RLS. Research by de Mello and col-
leagues has shown that vigorous acute exercise (de Mello et al., 1996), as well as chronic
exercise training (de Mello et al., 2004), can significantly reduce RLS and periodic leg
movements (PLMS), and that the effect of exercise on PLMS was no different than that
of L-dopa (de Mello et al., 2004). These results are perhaps not surprising given the
demonstrated dopaminergic effect of exercise. Further research into the effects of acute
and chronic exercise on RLS patients is needed.

Mechanisms

ANXIOLYTIC AND ANTIDEPRESSANT EFFECTS

Perhaps the most plausible mechanism by which exercise could promote sleep is via
anxiolytic or antidepressant effects. Anxiety disturbs sleep, almost by definition.
Anxiolytic effects of exercise have been well established in dozens of studies over the
past 40 years (see O’Connor et al., 2000 for a review). Acute bouts of exercise have been
shown to reduce both subjective and physiological indices of anxiety (e.g., blood
pressure), and these effects can persist for several hours. Likewise, chronic exercise has
been shown to reduce symptoms of trait anxiety (O’Connor et al., 2000).

S H A W N  D. YO U N G S T E D T  A N D  J U L I E  D . F R E E L O V E - C H A RTO N

176



E X E R C I S E  A N D  S L E E P

177

If anxiety reduction is the mechanism by which acute exercise promotes sleep, then
the evening might be the preferred time to exercise, since anxiolytic effects of exercise
are best-documented during the first few hours after exercise (O’Connor et al., 2000).
The available evidence suggests no particular advantage (nor disadvantage) of evening
exercise for sleep (Youngstedt et al., 1997), though studies have been limited to low-
anxious people with little room for further anxiety reduction (i.e., floor effect). More
recently, it was found that acute exercise significantly reduced state anxiety and blood
pressure 20 min after exercise when compared with a control treatment; however, at
bedtime, 4–6 hours later, there were no differences in anxiety between treatments, and
there was no correlation between bedtime anxiety and sleep (Youngstedt et al., 2000).
We are unaware of other tests of this hypothesis.

Depression is associated with sleep disturbance, which is alleviated by antidepressant
treatments. Thus, the well-documented antidepressant effects of chronic exercise might be
expected to result in better sleep (see Mutrie, 2000). As reviewed above, Singh et al.
(1997) found evidence supporting this hypothesis. A number of antidepressant drugs also
decrease REM sleep, and it has been posited that REM sleep suppression is the underly-
ing mechanism (Vogel et al., 1990). Recent research has shown significant antidepressant
effects of modest experimental restriction of REM sleep (approximately 25% decrease)
(Cartwright et al., 2003). Thus, the decrease in REM sleep following acute exercise,
repeated nightly, conceivably could moderate antidepressant effects of chronic exercise.

TEMPERATURE ELEVATION

Over the past two decades, the notion that exercise promotes sleep via a body heating
effect has been the most widely accepted hypothesis regarding the influence of exercise on
sleep (McGinty and Szymusiak, 1990). The anterior hypothalamus–preoptic (AHPO)
area of the brain is closely involved in both sleep and temperature regulation. Indeed,
some evidence suggests that some of the same neurons may be involved with both func-
tions (McGinty and Szymusiak, 1990). For example, heating of warm-sensitive neurons
in the AHPO can induce sleep. According to the hypothesis, manipulations that raise
temperature may activate both temperature down-regulating and sleep mechanisms.
Consistent with this hypothesis are studies showing that sleep can be promoted by warm
water immersion a few hours before bedtime (Dorsey et al., 2000; Horne and Staff, 1983).

The most influential research supporting a thermogenic effect of exercise on sleep is
that of Horne and colleagues at Loughborough University. An initial study (Horne and
Staff, 1983) showed similar elevations in slow wave sleep following vigorous exercise
and passive heating that elicited similar temperature elevations, and these slow wave
sleep (SWS) increases were significantly greater than following moderate exercise which
elicited lower temperature elevations. A subsequent study (Horne and Moore, 1985)
showed that increases in SWS were significantly greater following an exercise condition
in which temperature increase was augmented by having the subjects wear extra cloth-
ing compared with exercise in which temperature increase was blunted by having the
subjects wear wet clothes in front of a fan.

However, there are a number of caveats to making definitive conclusions about the
thermogenic hypothesis based on these data. First, while SWS increased, REM sleep
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decreased to a similar degree, and there is no compelling evidence that SWS is more
indicative of “better” sleep than REM sleep. Moreover, there has not been a clear indi-
cation that SWS increases after exercise are associated with better subjective sleep.
Indeed, a study by Driver and colleagues (1994) found a significant negative correlation
between SWS and subjective sleep quality after exercise. Second, in the Horne and
Moore (1985) study, exercise was performed approximately 6 hours before bedtime,
which is enough time for body temperature to return to baseline levels. Third, as dis-
cussed above, meta-analytic data shows no consistent association between estimated
temperature elevation and sleep changes following exercise (Youngstedt et al., 1997).
Nonetheless, this hypothesis is still tenable.

CIRCADIAN EFFECTS

Although bright light is believed to be the most important stimulus for shifting the
circadian system, there is compelling evidence that exercise also has a significant phase-
shifting effect. Current ongoing research is seeking to establish the ideal timing of
exercise for shifting the circadian system (Buxton et al., 2003; Youngstedt et al., 2002b).
Moreover, current research is exploring whether combining bright light and exercise can
elicit synergistic phase-shifting effects (Youngstedt et al., 2002a). Another potential
effect of regularly timed exercise is that it could promote stabilization of the circadian
system, promoting sleep via consistent sleep timing. Research suggests that circadian
stabilization might be the primary means by which bright light treatment enhances
sleep. Notably, bright light can elicit dramatic improvements in sleep, but these
improvements do not correlate with phase-shifting effects (Campbell, 1998).

ADENOSINE

Adenosine has been strongly implicated in sleep regulation. For example, injections of
adenosine have been shown to enhance sleep, while adenosine levels increase in
proportion to the length of wakefulness in rodents (Porkka-Heiskanen et al., 1997).
Of course, exercise elicits dramatic increases in circulating adenosine. In support of an
adenosine mechanism mediating exercise effects on sleep, our study found that SWS
increases following exercise were nearly three times greater when subjects had previously
consumed placebo treatment (ES � 0.85) compared with caffeine (ES � 0.36), which
blocks adenosine receptors (Youngstedt et al., 2000).

Implications for researchers

There are a number of weaknesses in the epidemiological studies associating exercise
with sleep. Often, they have used relatively small samples and nonvalidated exercise and
sleep measures, and have lacked adequate control for many potential confounds, such
as the health and health habits of the subjects. However, there are existing data bases
such as the Womens’ Health Initiative Study (a 15-year NIH-sponsored study of the
most common causes of death, morbidity, and poor quality of life in post-menopausal
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women) with hundreds of thousands of respondents, adequate measurement of both
exercise and sleep, and careful documentation of dozens of potential confounds, which
could yield more compelling epidemiological tests of the association of exercise and sleep.

The predominant shortcoming of experimental studies of the influence of exercise
on sleep has been the paucity of research on individuals with disturbed sleep. Future
experimental research should focus on people with insomnia who have more room for
observable improvement. In addition, both acute and chronic effects of exercise should
be examined. In order to gain a full understanding of the effects of exercise on sleep,
there is also a need for randomized controlled trials comparing exercise with hypnotics
and other behavioral treatments. We all experience insomnia occasionally. Further
research, including the experimental induction of insomnia, will be needed to assess the
potential role of exercise in preventing this condition.

Although experimental studies have generally focused on acute bouts of exercise, it is
plausible that total amount of physical activity is the more important predictor of
enhanced sleep. Meta-analytic data suggest that total duration might be the most impor-
tant predictor (Youngstedt et al., 1997). Which condition would one expect to promote
better sleep (assuming equivalent light exposure): 1 hour of vigorous exercise but other-
wise sedentary behavior or 6 hours of slow, intermittent walking at the zoo? Based upon
interviews with our research volunteers, it seems apparent that surveys associating exercise
with better sleep can be partly attributed to total daily physical activity, not necessarily
planned exercise. This issue might best be addressed by measuring associations of sleep
with total energy expenditure using rigorous measures such as doubly labeled water.

An underlying implication in much of the lay literature is that people need more
sleep after exercise. However, were this to be the case, then post-exercise improvements
in sleep might have little relevance regarding daytime functioning and fatigue. This
issue could be examined experimentally by manipulating time-in-bed as well as exercise.

Implications for practitioners

Individuals can be advised that exercise seems to modestly improve sleep, and that we have
reason to believe that this effect could be substantial in people with disturbed sleep. Time-
of-day is an important issue when considering exercise because it could have implications
for exercise adherence. Conventional wisdom is that evening exercise, particularly vigorous
exercise, will disturb sleep. However, individuals should be told that there is no compelling
experimental evidence to support this assumption. Individuals should be encouraged to
exercise whenever they find it to be most convenient. Furthermore, individuals should be
advised that even if evening exercise disturbs their sleep initially, with experience they might
become accustomed to evening exercise without negative sleep effects.

It seems prudent to recommend that exercise be performed outdoors, when possible.
There are well-established antidepressant and sleep-promoting effects associated with
bright light. Indeed, antidepressant effects of exercise are greater when exercise is
performed in bright versus dim light (Partonen et al., 1998), and it seems reasonable
to suppose a similar interaction of light with sleep and exercise. Finally, individuals can
be advised that exercise need not be very intense to promote sleep; rather longer,
moderate duration exercise should be advised.
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WHAT WE KNOW SUMMARY

● People believe that exercise is an important sleep-promoting behavior.
● Individuals who exercise regularly have a lower risk of disturbed sleep but causal

effects are less well established.
● Chronic exercise training may elicit significant improvements in sleep in individuals

with disturbed sleep although there is no clear consensus.
● Acute exercise elicits a modest improvement in sleep among good sleepers. This

effect is greater for longer exercise durations. The influence of acute exercise on sleep
is similar for fit and unfit individuals. Exercise intensity or time-of-day of exercise
do not have much moderating influence.

WHAT WE NEED TO KNOW SUMMARY

● We need to establish whether acute and/or chronic exercise promotes sleep in
individuals with impaired sleep. Moreover, it is important to establish how exercise
compares with other sleep treatments, including hypnotics and cognitive–behavioral
therapy. Also, it will be important to establish whether exercise could be an effective
adjuvant sleep treatment.

● There is currently a complete absence of data indicating whether acute exercise can
promote sleep in insomniacs. This is an important issue because these individuals
might not be willing to continue exercising if they do not realize sleep benefits quickly.

● There is a need for research exploring dose-response effects of various exercise
parameters such as intensity and duration. Also, interactions of these parameters
should be assessed.

APPENDIX

The nature of sleep and its measurement

Sleep has been defined as “a reversible behavioral state of perceptual disengagement
from and unresponsiveness to the environment” (Carskadon and Dement, 2000,
p. 15). Sleep is typically also defined by species-dependent stereotypic posture and
behavior (e.g., recumbency, closed eyes, and quiescence in humans). The reversible
nature of sleep distinguishes it from other states of unconsciousness (e.g., coma)
(Carskadon and Dement, 2000). Sleep is also increasingly defined by its regulation by
homeostatic and circadian mechanisms (Borbely, 1982; Dijk and Edgar, 1999). The
homeostatic drive for sleep is evidenced by proportional increases in sleepiness and
rebound increases in sleep with increasing durations of sleep loss. Circadian regulation of
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sleep in humans is indicated by rhythm in sleep propensity, which peaks at approximately
the time of the circadian temperature minimum. In order to best understand the
influence of exercise on sleep it is helpful to understand how sleep is measured.
Different methods have different strengths and weaknesses that influence the interpre-
tation of the scientific evidence associating exercise with better sleep. In humans,
polysomnography is considered the “gold standard” marker of sleep.

Polysomnography

Standard polysomnographic measurement includes recording of electroencephalography
(EEG) from occipital and temporal sites, electromyography (EMG) from the chin, ocu-
lomotor and leg muscles, respiration from abdominal and thoracic stain gauge sensors,
and electrocardiography (ECG). During active engagement in physical or mental activity
of wakefulness, the fast frequency (14–40 Hz), low amplitude beta waves are noted in
the EEG. Quiet, relaxed wakefulness is characterized by a greater proportion of alpha
brain waves of lower frequency (8–13 Hz) and higher amplitude.

The transition from wake to sleep is typically characterized by slow rolling eye move-
ments, theta brain wave activity (4–8 Hz), deeper breathing, and reduction in EMG activ-
ity, as the individual enters stage 1 sleep. Stage 1 is the lightest sleep stage, and people who
are aroused during stage 1 are often not aware that they had fallen asleep. Stage 1 sleep
typically lasts between 1–7 min, followed by entrance into deeper, stage 2 sleep.

Stage 2 sleep is characterized by two easily recognized sleep patterns: 12–14 Hz, low
amplitude sleep spindles that last 1–3 sec, and large amplitude (150 	v) sharp bipolar
K-complexes, which typically appear in single bursts. The first episode of stage 2 sleep
typically lasts about 30–40 min, and is followed by entrance into stage 3 and stage 4
sleep, which last approximately 50–60 min.

Stages 3 and 4 are commonly combined and called slow wave sleep (SWS),
characterized by low frequency (2–4 Hz) brain waves of 
75 	v. Stages 3 and 4 are
distinguished by the prevalence of these slow waves. If �25% but �50% of a 30-sec
epoch contains slow waves, the epoch is scored as stage 3; if the epoch contains
�50%, it is scored as stage 4 sleep. Together, stages 1–4 sleep are called non-REM
(NREM) sleep.

Following the first episode of slow wave sleep, sleep gradually becomes lighter, enter-
ing stage 2 and stage 1, followed by entrance into the first episode of rapid eye move-
ment (REM) sleep (Carskadon and Dement, 2000). REM sleep is distinguished by
obvious eye movements, as well as by an inhibition of EMG activity (typically meas-
ured at the chin), and by the appearance of low voltage fast-frequency EEG activity.
Because this EEG activity resembles that observed during wakefulness, REM sleep is
often called “paradoxical sleep.” The average latency for the first appearance of REM
sleep is approximately 90 min. The majority of dreams occur during REM sleep, par-
ticularly the most vivid dreams. An abnormally short REM latency, and early morning
awakening, are common features of major depression (Benca et al., 1992).

The NREM-REM cycle is repeated throughout the night at approximately 90 min
intervals (Carskadon and Dement, 2000) stages 1, 2, SWS, and REM sleep comprise
approximately 5%, 50%, 20%, and 25% of the total sleep period, respectively. However,
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the duration of the various sleep stages varies across the night. For example, most SWS
appears in the first third and most REM sleep appears in the last third of the sleep period.

Scoring of polysomnographic sleep typically follows standardized procedures
developed by Rechtschaffen and Kales (1968). An updated scoring consensus is cur-
rently being developed. Scoring involves deciding the stage of sleep for every 30-second
epoch throughout the sleep period. The process can take several hours and requires
a great deal of skill. Automated computer software has simplified the storage and
scoring of the records, but experienced scorers are still needed for editing the results.

The criteria for “good sleep” are based upon associations with feeling well rested, and
having high levels of energy and behavioral functioning during the daytime. The best-
documented EEG features of good sleep are short sleep latency, few awakenings, and
minimal time spent awake after sleep onset (WASO), and minimal amounts of stage 1
sleep (Bliwise, 1992). Sleep quality is also associated with total sleep time, but this
association is less robust compared with that associated with WASO (Carskadon et al.,
1982; Stepanski et al., 1984).

Although it is often assumed that SWS is most indicative of sleep quality, this
assumption is based upon questionable lines of evidence. For example, one argument
for a particular value of SWS, is that 24-hour sleep deprivation results in a preferential
“rebound” in SWS when sleep is resumed (Rechtschaffen et al., 1999). However,
interestingly, more prolonged sleep deprivation results in a preferential rebound in
REM sleep (Rechtschaffen et al., 1999). Further research contradicting SWS as the
most restful sleep are findings that pharmacologic increases in SWS are correlated nei-
ther with subjective reports of better sleep, nor with improvements in neurobehavioral
performance (Landolt et al., 1999). Conversely, hypnotically induced improvements in
self-reported sleep and in sleep by other criteria often produce no changes or decreases
in SWS.

Quantitative EEG

The standard procedures for scoring sleep stages are based upon arbitrary criteria, which
could conceivably obscure important information. For example, spectral analysis
could reveal substantial amounts of delta waves that could be scored as absent, if the
amount of delta waves over 30-second epochs does not meet the 25% criterion.
Attempts to quantify sleep with more quantitative methods have not proved more valid
with respect to daytime functioning and sleepiness, although efforts in this direction are
ongoing.

Actigraphy

Wrist actigraphic estimation of sleep has become increasingly more common in both
clinical and experimental settings. Indeed, actigraphy has become an accepted means of
diagnosing sleep problems and detecting clinical improvement (Littner et al., 2003;
Sadeh et al., 1995). All-night and 24-hour min-by-min comparisons between acti-
graphic and EEG recordings in dozens of subjects have led to sophisticated algorithms
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that can estimate whether one is asleep or awake with better than 90% accuracy
(Jean-Louis et al., 2001a,b). Although not as accurate as EEG, actigraphy has several
important advantages over polysomnography. First, actigraphic recording is far less
expensive than polysomnographic recording, which can cost up to $2,000 per night
in many hospitals. Second, actigraphs, which are approximately the size and weight of
a wrist watch, allow sleep to be estimated non-invasively. Third, since daytime
polysomnographic recording is not feasible in most settings – certainly not in one’s
usual home–work environment – actigraphy provides the best objective method for
assessing napping. Although actigraphic recording cannot reveal differences between
stages of sleep, it is noteworthy that there is little compelling evidence for differences
between stages 2, 3, 4, or REM sleep in terms of reported sleep quality, daytime
sleepiness, or neurobehavioral functioning.

Questionnaires

Sleep has also been measured with self-report questionnaires. These measures are
viewed skeptically by many sleep researchers because they often correlate poorly with
objective measures (Baker et al., 1999; Carskadon et al., 1976). As well, they are
dependent upon the willingness and ability of subjects to report how they slept and are
more susceptible to experimental behavioral artifacts, such as expectancy effects.
Within the realm of self-reports, general retrospective recalls of sleep are probably less
accurate than prospective sleep assessments. Despite the limitations of self-reports, it is
important to bear in mind that both the clinical definition of insomnia and the estab-
lished efficacy of various treatments are generally determined completely by self-report
measures.

REFERENCES

Alessi, C. A., Schnelle, J. F., MacRae, P. G., Ouslander, J. G., Al-Samarrai, N., Simmons, S. F.
et al. (1995). Does physical activity improve sleep in impaired nursing home residents.
Journal of the American Geriatrics Society, 43, 1098–1102.

American Academy of Sleep Medicine (2004). Sleep Hygiene. Chicago, IL: American Academy
of Sleep Medicine.

Arakawa, M., Tanaka, H., Toguchi, H., Shirakawa, S., and Taira, K. (2002). Comparative study
on sleep health and lifestyle of the elderly in the urban areas and suburbs of Okinawa.
Psychiatry and Clinical Neurosciences, 56, 245–246.

Baker, F. C., Maloney, S., and Driver, H. S. (1999). A comparison of subjective estimates of sleep
with objective polysomnographic data in healthy men and women. Journal of Psychosomatic
Research, 47, 335–341.

Benca, R. M., Obermeyer, W. H., Thisted, R. A., and Gillin, J. C. (1992). Sleep and psychiatric
disorders: a meta-analysis. Archives of General Psychiatry, 49, 651–668.

Berger, R. J. and Phillips, N. H. (1988). Comparative aspects of energy metabolism, body
temperature and sleep. Acta Physiologica Scandinavica, 133(S574), 21–27.

Bliwise, N. G. (1992). Factors related to sleep quality in healthy elderly women. Psychology and
Aging, 7, 83–88.



S H A W N  D. YO U N G S T E D T  A N D  J U L I E  D . F R E E L O V E - C H A RTO N

184

Borbely, A. A. (1982). A two process model of sleep regulation. Human Neurobiology, 1,
195–204.

Brandenberger, G. and Weibel, L. (2004). The 24-h growth hormone rhythm in men: sleep and
circadian influences questioned. Journal of Sleep Research, 13, 251–255.

Buxton, O. M., Lee, C. W., L’Hermite-Baleriaux, M., Turek, F. W., and Van Cauter, E. (2003).
Exercise elicits phase shifts and acute alterations of melatonin that vary with circadian phase.
American Journal of Physiology, 284, R714–R724.

Campbell, S. S. (1984). Duration and placement of sleep in a “disentrained” environment.
Psychophysiology, 21, 106–113.

Campbell, S. S. (1998). Bright light treatment of sleep maintenance insomnia and behavioral
disturbance. In R. W. Lam (Ed.). Seasonal Affective Disorder and Beyond: Light Treatment
for SAD and Non-SAD Conditions (pp. 289–304). Washington, DC: American Psychiatric
Press, Inc.

Carskadon, M. A. and Dement, W. C. (2000). Normal human sleep: an overview. In
M. H. Kryger, T. Roth, and W. C. Dement (Eds). Principles and Practice of Sleep Medicine
(3rd edn, pp. 15–25). New York: W. B. Saunders Company.

Carskadon, M. A., Dement, W. C., Mitler, M. M., Guilleminault, C., Zarcone, V. P., and Spiegel,
R. (1976). Self-reports versus sleep laboratory findings in 122 drug-free subjects with
complaints of chronic insomnia. American Journal of Psychiatry, 133, 1382–1388.

Carskadon, M. A., Brown, E. D., and Dement, W. C. (1982). Sleep fragmentation in the elderly:
relationship to daytime sleep tendency. Neurobiology of Aging, 3, 321–327.

Cartwright, R., Baehr, E., Kirby, J., Pandi-Perumal, S. R., and Kabat, J. (2003). REM sleep
reduction, mood regulation and remission in untreated depression. Psychiatry Research, 121,
159–167.

Dawson, D. and Fletcher, A. (2001). A quantitative model of work-related fatigue: background
and definition. Ergonomics, 44, 144–163.

de Mello, M. T., Lauro, F. A., Silva, A. C., and Tufik, S. (1996). Incidence of periodic leg
movements and of the restless legs syndrome during sleep following acute physical activity in
spinal cord injury subjects. Spinal Cord, 34, 294–296.

de Mello, M. T., Esteves, A. M., and Tufik, S. (2004). Comparison between dopaminergic agents
and physical exercise as treatment for periodic limb movements in patients with spinal cord
injury. Spinal Cord, 42, 218–221.

Dijk, D. J. and Edgar, D. M. (1999). Circadian and homeostatic control of wakefulness and
sleep. In F. W. Turek and P. C. Zee (Eds). Regulation of Sleep and Circadian Rhythms
(pp. 111–147). New York: Marcel Dekker.

Dishman, R. K. (2001). The problem of exercise adherence: fighting sloth in nations with
market economies. Quest, 53, 279–294.

Dorsey, C. M., Teicher, M. H., CohenZion, M., Stefanovic, L., Satlin, A., Tartarini, W. et al.
(2000). Core body temperature and sleep of older female insomniacs before and after passive
body heating. Sleep, 22, 891–898.

Driver, H. S., Meintjes, A. F., Rogers, G. G., and Shapiro, C. M. (1988). Submaximal exercise
effects on sleep patterns in young women before and after an aerobic training programme.
Acta Physiologica Scandinavica, 133, 8–13.

Driver, H. S., Rogers, G. G., Mitchell, D., Borrow, S. J., Allen, M., Luus, H. G. et al. (1994).
Prolonged endurance exercise and sleep disruption. Medicine and Science in Sports and
Exercise, 26, 903–907.

Foley, D. J., Monjan, A. A., Brown, S. L., Simonsick, E. M., Wallace, R. B., and Blazer, D. G.
(1995). Sleep complaints among elderly persons: an epidemiologic study of three communities.
Sleep, 18, 425–432.



E X E R C I S E  A N D  S L E E P

185

George, C. F. P. (2001). Reduction in motor vehicle collisions following treatment of sleep apnea
with nasal CPAP. Thorax, 56, 508–512.

Giebelhaus, V., Strohl, K. P., Lormes, W., Lehmann, M., and Netzer, N. (2000). Physical
exercise as an adjunct therapy in sleep apnea – an open trial. Sleep and Breathing, 4,
173–176.

Guilleminault, C., Clerk, A., Black, J., Labanowski, M., Pelayo, R., and Claman, D. (1995).
Nondrug treatment trials in psychophysiologic insomnia. Annals of Internal Medicine, 155,
838–844.

Hague, J. F. E., Gilbert, S. S., Burgess, H. J., Ferguson, S. A., and Dawson, D. (2003). A seden-
tary day: effects on subsequent sleep and body temperatures in trained athletes. Physiology
and Behavior, 78, 261–267.

Hong, S. and Dimsdale, J. E. (2003). Physical activity and perception of energy and fatigue in
obstructive sleep apnea. Medicine and Science in Sports and Exercise, 35, 1088–1092.

Horne, J. A. and Foster, S. C. (1995). Can exercise overcome sleepiness? Sleep Research,
24A, 437.

Horne, J. A. and Moore, V. J. (1985). Sleep EEG effects of exercise with and without additional
body cooling. Electroencephalography and Clinical Neurophysiology, 60, 33–38.

Horne, J. A. and Staff, L. H. E. (1983). Exercise and sleep: body-heating effects. Sleep, 6, 36–46.
Jean-Louis, G., Kripke, D. F., Cole, R. J., Assmus, J. D., and Langer, R. D. (2001a). Sleep

detection with an accelerometer actigraph: comparisons with polysomnography. Physiology
and Behavior, 72, 21–28.

Jean-Louis, G., Kripke, D. F., Mason, W. J., Elliott, J. A., and Youngstedt, S. D. (2001b). Sleep
estimation from wrist movement quantified by different actigraphic modalities. Journal of
Neuroscience Methods, 105, 185–191.

Jones, A. Y., Dean, E., and Lo, S. K. (2002). Interrelationships between anxiety, lifestyle self
reports and fitness in a sample of Hong Kong University students. Stress, 5, 65–71.

Jordan, A. S. and McEvoy, R. D. (2003). Gender differences in sleep apnea: epi-
demiology, clinical presentation and pathogenic mechanisms. Sleep Medicine Reviews, 7,
377–389.

Kim, K., Uchiyama, M., Okawa, M., Liu, X., and Ogihara, R. (2000). An epidemiological study
of insomnia among the Japanese general population. Sleep, 23, 41–47.

King, A. C., Oman, R. F., Brassington, G. S., Bliwise, D. L., and Haskell, W. L. (1997).
Moderate intensity exercise and self-rated quality of sleep in older adults. A randomized
controlled trial. Journal of the American Medical Association, 277, 32–37.

Kobayashi, T., Yoshida, H., Ishikawa, T., and Arakawa, K. (1999). Effects of the late evening
exercise on sleep onset process. Sleep Research Online, 2 (Suppl. 1), 233.

Kripke, D. F. (1998). Light treatment for nonseasonal depression: speed, efficacy, and combined
treatment. Journal of Affective Disorders, 49, 109–117.

Kripke, D. F. (2000). Chronic hypnotic use: deadly risks, doubtful benefit. Sleep Medicine
Reviews, 4, 5–20.

Kripke, D. F., Klauber, M. R., Wingard, D. L., Fell, R. L., Assmus, J. D., and Garfinkel, L.
(1998). Mortality hazard associated with prescription hypnotics. Biological Psychiatry, 43,
687–693.

Kuna, S. and Remmers, J. E. (2000). Anatomy and physiology of upper airway obstruction. In
M. H. Kryger, T. Roth, and W. C. Dement (Eds). Principles and Practice of Sleep Medicine
(3rd edn, pp. 840–858). New York: W. B. Saunders Company.

Landolt, H. P., Meier, V., Burgess, H. J., Finelli, L. A., Cattelin, F., Achermann, P. et al. (1999).
Serotonin – 2 receptors and human sleep: effect of a selective antagonist on EEG power
spectra. Neuropsychopharmacology, 21, 455–466.



S H A W N  D. YO U N G S T E D T  A N D  J U L I E  D . F R E E L O V E - C H A RTO N

186

LeDuc, P. A. Jr, Caldwell, J. A. Jr, and Ruyak, P. S. (2000). The effects of exercise 
as a countermeasure for fatigue in sleep-deprived aviators. Military Medicine, 12,
249–266.

Lichstein, K. L., Means, M. K., Noe, S. L., and Aguillard, R. N. (1997). Fatigue and sleep
disorders. Behavior Research and Therapy, 35, 733–740.

Littner, M., Kushida, C. A., Anderson, W. M., Bailey, D., Berry, R. B., Davilla, D. G. et al.
(2003). Practice parameters for the role of actigraphy in the study of sleep and circadian
rhythms: an update for 2002. Sleep, 26, 337–341.

Liu, X., Uchiyama, M., Okawa, M., and Kurita, H. (2000). Prevalence and correlates of 
self-reported sleep problems among Chinese adolescents. Sleep, 23, 27–34.

McGinty, D. and Szymusiak, R. (1990). Keeping cool: a hypothesis about the mechanisms and
functions of slow wave sleep. Trends in Neurosciences, 13, 480–487.

Meintjes, A. F., Driver, H. S., and Shapiro, C. M. (1989). Improved physical fitness failed to
alter the EEG sleep patterns of sleep in young women. European Journal of Applied Physiology,
59, 123–127.

Mellinger, G. D., Balter, M. B., and Uhlenhuth, E. H. (1985). Insomnia and its treatment.
Prevalence and correlates. Archives of General Psychiatry, 42, 225–232.

Montgomery, P. and Dennis, J. (2002). Physical exercise for sleep problems in adults aged 60�.
Cochrane Database Systematic Reviews, 4, CD003404.

Montplaisir, J., Nicolas, A., Godbout, R., and Walters, A. (2000). Restless legs syndrome and
periodic limb movement disorders. In M. H. Kryger, T. Roth, and W. C. Dement (Eds).
Principles and Practice of Sleep Medicine (3rd edn, pp. 742–752). New York: W. B. Saunders
Company.

Morgan, K. (2003). Daytime activity and risk factors for late-life insomnia. Journal of Sleep
Research, 12, 231–238.

Morin, C. M., Colecchi, C., Stone, J., Sood, R., and Brink, D. (1999). Behavioral and pharma-
cological therapies for late-life insomnia. A randomized controlled trial. Journal of the
American Medical Association, 281, 991–999.

Mutrie, N. (2000). The relationship between physical activity and clinically defined depression.
In S. J. H. Biddle, K. R. Fox, and S. H. Boutcher (Eds). Physical Activity and Psychological
Well-being (pp. 46–62). London: Routledge.

National Commission on Sleep Disorders Research (1993). Wake Up America: A National Sleep
Alert. Executive Summary and Executive Report. Washington, DC: US Government Printing
Office.

Naylor, E., Penev, P. D., Orbeta, L., Janssen, I., Ortiz, R., Colecchia, E. F. et al. (2000). Daily
social and physical activity increases slow-wave sleep and daytime neuropsychological
performance in the elderly. Sleep, 23, 87–95.

O’Connor, P. J. and Youngstedt, S. D. (1995). Influence of exercise on human sleep. In
J. O. Holloszy (Ed.). Exercise and Sport Sciences Review (23rd edn, pp. 105–134). Baltimore,
MD: Williams and Wilkins.

O’Connor, P. J., Breus, M. J., and Youngstedt, S. D. (1998). Exercise-induced increase in core
temperature does not disrupt a behavioral measure of sleep. Physiology and Behavior, 64,
213–217.

O’Connor, P. J., Raglin, J. S., and Martinsen, E. W. (2000). Physical activity, anxiety and anxiety
disorders. International Journal of Sport Psychology, 31, 136–155.

Ohayon, M. M., Caulet, M., and Guilleminault, C. (1998). How a general population perceives
its sleep and how this relates to the complaint of insomnia. Sleep, 20, 715–723.

Ohida, T., Kamal, A. M. M., Uchiyama, M., Kim, K., Takemura, S., Sone, T. et al. (2001). The
influence of lifestyle and health status factors on sleep loss among the Japanese general
population. Sleep, 24, 333–338.



E X E R C I S E  A N D  S L E E P

187

Partonen, T., Leppamaki, S., Hurme, J., and Lonnqvist, J. (1998). Randomized trial of physical
exercise alone or combined with bright light on mood and health-related quality of life.
Psychological Medicine, 28, 1359–1364.

Peppard, P. E. and Young, T. (2004). Exercise and sleep-disordered breathing: an association
independent of body habitus. Sleep, 27, 480–484.

Phillips, B., Young, T., Finn, L., Asher, K., Hening, W. A., and Purvis, C. (2000). Epidemiology
of restless legs syndrome in adults. Archives of Internal Medicine, 24, 2137–2141.

Porkka-Heiskanen, T., Strecker, R. E., Thakkar, M., Bjorkum, A. A., Greene, R. W., and
McCarley, R. W. (1997). Adenosine: a mediator of the sleep-inducing effects of prolonged
wakefulness. Science, 276, 1265–1268.

Porter, J. M. and Horne, J. A. (1981). Exercise and sleep behaviour. A questionnaire approach.
Ergonomics, 24, 511–521.

Powell, N. B., Schechtman, K. B., Riley, R. W., Li, K., Troell, R., and Guilleminault, C. (2001).
The road to danger: the comparative risks of driving while sleepy. The Laryngoscope, 111,
887–893.

Radun, H. and Summala, H. (2004). Sleep-related fatal vehicle accidents: characteristics of
decisions made by multidisciplinary investigation teams. Sleep, 27, 224–227.

Rechtschaffen, A. (1998). Current perspectives on the function of sleep. Perspectives in Biology
and Medicine, 41, 359–390.

Rechtschaffen, A. and Kales, A. (1968). A Manual of Standardized Terminology, Techniques and
Scoring System for Sleep Stages of Human Subjects. Los Angeles, CA: Brain Information
Service, Brain Research Institute, UCLA.

Rechtschaffen, A., Bergmann, B. M., Gilliland, M. A., and Bauer, K. (1999). Effects of
method, duration and sleep stage on rebounds from sleep deprivation in the rat. Sleep,
22, 11–31.

Riemann, D. and Voderholzer, U. (2003). Primary insomnia: a risk factor to develop depression?
Journal of Affective Disorders, 76, 255–259.

Sadeh, A., Hauri, P. J., Kripke, D. F., and Lavie, P. (1995). An American Sleep Disorders
Association Review: the role of actigraphy in the evaluation of sleep disorders. Sleep, 18,
288–302.

Shapiro, C. M., Griesel, R. D., Bartel, P. R., and Jooste, P. L. (1975). Sleep patterns after graded
exercise. Journal of Applied Physiology, 39, 187–190.

Shapiro, C. M., Trinder, P. M. W., Paxton, S. J., Oswald, I., Flenley, D. C., and Catterall, J. R.
(1984). Fitness facilitates sleep. European Journal of Applied Physiology, 53, 1–4.

Sherrill, D. L., Kotchou, K., and Quan, S. F. (1998). Association of physical activity and human
sleep disorders. Archives of Internal Medicine, 158, 1894–1898.

Singh, N. A., Clements, K. M., and Fiatarone, M. A. (1997). A randomized controlled trial of
the effect of exercise on sleep. Sleep, 20, 95–101.

Stepanski, E., Lamphere, J., Badia, P., Zorick, F., and Roth, T. (1984). Sleep fragmentation and
daytime sleepiness. Sleep, 7, 18–26.

Stevenson, J. S., and Topp, R. (1990). Effects of moderate and low intensity long-term exercise
by older adults. Research in Nursing and Health, 13, 209–218.

Sun, Y. H., Yu, T. S., Tong, S. L., Zhang, Y., Shi, X. M., and Li, W. (2002). A cross-sectional
study of health-related behaviors in rural eastern China. Biomedical and Environmental
Science, 15, 347–354.

Tworoger, S. S., Yasui, Y., Vitiello, M. V., Schwartz, R. S., Ulrich, C. M., Aiello, E. J. et al.
(2003). Effects of a yearlong moderate-intensity exercise and a stretching intervention on
sleep quality in postmenopausal women. Sleep, 26, 830–836.

Tynjälä, J., Kannas, L., and Välimaa, R. (1993). How young Europeans sleep. Health Education
Research. Theory and Practice, 8, 69–80.



S H A W N  D. YO U N G S T E D T  A N D  J U L I E  D . F R E E L O V E - C H A RTO N

188

Tynjälä, J., Kannas, L., Levälahti, E., and Välimaa, R. (1999). Perceived sleep quality and its
precursors in adolescents. Health Promotion International, 14, 155–166.

Uezu, E., Taira, K., Tanaka, H., Arakawa, M., Urasakii, C., Toguchi, H. et al. (2000). Survey of
sleep-health and lifestyle of the elderly in Okinawa. Psychiatry and Clinical Neurosciences,
54, 311–313.

Urponen, H., Vuori, I., Hasan, J., and Partinen, M. (1988). Self-evaluation of factors promot-
ing and disturbing sleep: an epidemiological survey in Finland. Social Science Medicine,
26, 443–450.

Vitiello, M. V., Prinz, P. N., and Schwartz, R. S. (1994a). Slow wave sleep but not overall sleep
quality of healthy older men and women is improved by increased aerobic fitness. Sleep
Research, 23, 149.

Vitiello, M. V., Prinz, P. N., and Schwartz, R. S. (1994b). The subjective sleep quality of
healthy older men and women is enhanced by participation in two fitness training programs:
a nonspecific effect. Sleep Research, 23, 148.

Vogel, G. W., Buffenstein, A., Minter, K., and Hennessey, A. (1990). Drug effects on REM sleep
and on endogenous depression. Neuroscience and Biobehavioral Reviews, 14, 49–63.

Vuori, I., Urponen, H., Hasan, J., and Partinen, M. (1988). Epidemiology of exercise effects on
sleep. Acta Physiologica Scandinavica, 133(S574), 3–7.

Walsh, J. K. (2004). Clinical and socioeconomic correlates of insomnia. Journal of Clinical
Psychiatry, 65, 13–19.

Weaver, T. E., Laizner, A. M., Evans, L. K., Maislin, G., Chugh, D. K., Lyon, K. et al. (1997).
An instrument to measure functional status outcomes for disorders of excessive sleepiness.
Sleep, 20, 835–843.

Whitney, C. W., Enright, P. L., Newman, A. B., Bonekat, W., Foley, D., and Quan, S. F. (1998).
Correlates of daytime sleepiness in 4578 elderly persons: the cardiovascular health study.
Sleep, 21, 27–36.

Young-McCaughan, S., Mays, M. Z., Arzola, S. M., Yoder, L. H., Dramiga, S. A., Leclerc, K. M.
et al. (2003). Changes in exercise tolerance, activity and sleep patterns, and quality of life in
patients with cancer participating in a structured exercise program. Oncology Nursing Forum,
30, 441–452.

Youngstedt, S. D. (2000). Late-night exercise and sleep. The American Journal of Medicine and
Sports, 2, 220–221.

Youngstedt, S. D. (2003). Ceiling and floor effects in sleep research. Sleep Medicine Reviews,
7, 351–365.

Youngstedt, S. D. and Kripke, D. F. (2004). Long sleep and mortality: rationale for sleep
restriction. Sleep Medicine Reviews, 8, 159–174.

Youngstedt, S. D., O’Connor, P. J., and Dishman, R. K. (1997). The effects of acute exercise on
sleep: a quantitative synthesis. Sleep, 20, 203–214.

Youngstedt, S. D., Kripke, D. F., and Elliott, J. A. (1999a). Is sleep disturbed by vigorous
late-night exercise? Medicine and Science in Sports and Exercise, 31, 864–869.

Youngstedt, S. D., Kripke, D. F., Elliott, J. A., Baehr, E. K., and Sepulveda, R. S. (1999b). Light
exposure, sleep quality, and depression in older adults. In M. F. Holick and E. G. Jung (Eds).
Biologic Effects of Light 1998 (5th edn, pp. 427–435). Boston, MD: Kluwer Academic
Publishers.

Youngstedt, S. D., O’Connor, P. J., Crabbe, J. B., and Dishman, R. K. (2000). The influence of
acute exercise on sleep following high caffeine intake. Physiology and Behavior, 68, 563–570.

Youngstedt, S. D., Kripke, D. F., and Elliott, J. A. (2002a). Circadian phase-delaying effects of
bright light alone and combined with exercise in humans. American Journal of Physiology,
282, R259–R266.



E X E R C I S E  A N D  S L E E P

189

Youngstedt, S. D., Kripke, D. F., Elliott, J. A., Huegel, G. O., and Rex, K. M. (2002b). Exercise
phase-response curves in young and older adults. Society for Research on Biological Rhythms,
8, 110.

Youngstedt, S. D., Perlis, M. L., O’Brien, P. M., Palmer, C. R., Smith, M. T., Orff, H. J. et al.
(2003). No association of sleep with total daily physical activity in normal sleepers.
Physiology and Behavior, 78, 395–401.



190

CHAPTER 10

❚ Sport and social
inclusion: new 
Labour and the 
Third Way 190

❚ Sports and their
presumed properties 192

❚ The diversity of 
sport 193

❚ Necessary and 
sufficient conditions 194

❚ Sport and crime 195

❚ Diversionary
programs and the
prevention of crime 197

❚ Sport and the
rehabilitation
of offenders 200

❚ Sport, integrated
development, and
reducing crime 202

❚ Implications for
researchers 203

❚ Implications for 
policy and practice 205

❚ What we know 
summary 205

❚ What we need to 
know summary 206

❚ References 206

Sport, social inclusion,
and crime reduction

FRED COALTER

SPORT AND SOCIAL INCLUSION: NEW LABOUR AND THE THIRD WAY

Since the 1997 election of the “new” Labour government in the United Kingdom,
sport has become more central to the broader social policy agenda, largely because of
the presumed externalities, or benefits, associated with participation. For example,
Policy Action Group 10 (Department of Culture, Media and Sport, 1999) stated that
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“sport can contribute to neighborhood renewal by improving communities’ perform-
ance on four key indicators – health, crime, employment, and education.” A more
detailed set of aspirations was provided by the Scottish Office (1999, p. 22), which
claimed that:

Arts, sport and leisure activities . . . have a role to play in countering social exclusion.
They can help to increase the self-esteem of individuals; build community spirit;
increase social interaction; improve health and fitness; create employment and give
young people a purposeful activity, reducing the temptation to anti-social behavior.

Vague and unexamined claims about sport’s externalities have always underpinned
public investment in sport (Coalter, 1998). However, the increased importance of sport
can be explained by certain aspects of “new” Labour’s agenda, especially their desire to
create a “Third Way” between the perceived failures of “old” Labour policies of state
control, state provision and anti-individualism and the Thatcherite neo-Liberal, free-
market policies, with their extreme individualism. The Third Way is a relatively amor-
phous term associated with the writings of Giddens (1998, 2001) and represents an
attempt to modernize and reform all aspects of government and civil society. Drawing
loosely on the communitarian ideas of Etzioni (1997), Putnam’s (1993, 2000) concepts
of social capital, and Hutton’s (1995) notions of a “stakeholder” society, the Third Way
seeks to strengthen civil society and empower communities. This is to be achieved by
promoting “active citizenship” and reducing social exclusion. Social exclusion is a much
wider concept than poverty. For example, Room (1995) proposes that, whereas poverty
was distributional, social exclusion is relational – it refers to inadequate social participa-
tion, lack of social integration, and lack of power. Forrest and Kearns (1999) suggest that
“social exclusion arises from a combination of unemployment, low income, marital
breakdown, and a generally resource-poor social network . . . trapped within or chan-
nelled into specific neighbourhoods” (p. 1). The Social Exclusion Unit (1998) defined
it as a shorthand label for a combination of linked problems-unemployment, poor skills,
low income, poor housing, high crime environment, bad health, and family breakdown.

Central to this agenda is the rather diffuse concept of social capital, which is taken
to refer to various social and moral relations that bind communities together. It is
viewed as having three main components – strong social networks and civic infrastruc-
ture; strong social norms (i.e., informal and formal rules about personal and social
behavior and associated sanctions); and mutual trust and reciprocity among members
of a community. Although the concept is not new, the recent work of Putnam (2000)
on the decline of community in the United States has lead to increased policy interest.
Evidence suggests that communities high in social capital tend to have a number of
desired conditions – lower crime rates, better health and lower rates of child abuse
(Office of National Statistics, 2001; Performance and Innovation Unit, 2002). For
example, the Acheson report on inequalities and health (quoted in Health Education
Authority, 1999, pp. 2–3) states that:

Opportunities afforded by exercise might also lead to wider networks and social
cohesion . . . it has been suggested that people with good social networks live longer, are
at reduced risk of coronary heart disease, are less likely to report being depressed or to
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suffer a recurrence of cancer, and are less susceptible to infectious illness than those with
poor networks.

Within this context, the “new” Labour government has emphasized the potential
role of sport, both via participation and volunteering. The presumption that participa-
tion in sport can contribute to the development of “active citizenship” is clear in the
statement that “people who participate in sports and arts activities are more likely to
play an active role in the community in other ways” (Scottish Office, 1999, p. 22). This
new emphasis has been described as marking a shift from the traditional approach of
developing sport in the community, to developing communities through sport (Coalter
et al., 2000; Houlihan and White, 2003).

SPORTS AND THEIR PRESUMED PROPERTIES

The presumption that sport can contribute to community development, urban
regeneration, and social inclusion implies that participation in sport can produce
outcomes which serve to strengthen and improve certain weak, or negative, aspects of
processes, structures, and relationships thought to characterize deprived urban areas. A
number of writers have listed the supposed structural and processual aspects of sport
that can produce sociopsychological benefits (Coalter et al., 2000; Collins et al., 1999;
Keller et al., 1998; Svoboda, 1994; Wankel and Sefton, 1994).

In summary, the potential benefits of sports participation are:

● Physical fitness and health.
● Improved mental health and psychological well-being, leading to the reduction of

anxiety and stress (see Biddle et al., 2000).
● Personality development via improved self-concept, physical and global self-esteem/

confidence, self-confidence, and increased locus of control.
● Sociopsychological benefits such as empathy with others, tolerance, co-operation,

and the development of social skills.
● Sociological impacts such as increased community identity, social coherence, and

integration.

The logic of this process is outlined in Figure 10.1 (see also Coalter, 2002).
Traditional sports development has largely been concerned with providing sufficient
opportunities to achieve certain sporting outcomes – increased and more equitable
participation. In this approach participation – sport for all – was the only measure of
effectiveness.

However, in the new social inclusion agenda, the tests of effectiveness have shifted
from “sport for all” to what Richard Caborn, Minister of Sport, has referred to as “sport
for good” – the government now invests in sport for its contributions to the wider social
agenda. Consequently the assumption (as outlined in Figure 10.1) is that increased
participation in sport will lead to intermediate (individual) impacts – such as fitness, sense
of well-being, self-esteem, social skills, and social involvement. Such impacts are then
likely to lead to intermediate outcomes (changes in behavior) – decreased drug use,
decreased anti-social behavior, increased healthy lifestyle, and improved educational
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performance. The accumulation of such behaviors, plus the more general impact of
an improved sporting infrastructure (i.e., clubs, teams, volunteers etc.), will produce
strategic social outcomes such as increased social capital, community cohesion, and
social regeneration. However, such rather functionalist analyses ignore a number of
significant issues.

THE DIVERSITY OF SPORT

Sport is a collective noun that hides more than it reveals. For example, there are
individual, partner, and team sports; contact and non-contact sports; motor-driven or
perceptually dominated sports and those that place different emphases on strategy,
chance and physical skills. This diversity is illustrated by the acceptance by all sports
councils in the United Kingdom of the all-encompassing definition of “sport” contained
in the Council of Europe’s European Sports Charter (quoted in Sport England, 2004):

Sport means all forms of physical activity which, through casual or organized partici-
pation, aim at expressing or improving physical fitness and mental well-being, forming
relationships or obtaining results in competitions at all levels.

(p. 3)

Consequently, in terms of producing intermediate impacts and outcomes, it is best
to regard sports as a series of different social relationships and social processes in which it
is assumed that certain types of learning, or “socialization,” occur. From this perspective

Outputs/opportunities

Sporting outcomes

Sporting inclusion/equity

Intermediate impacts

personal/social development

Intermediate outcomes

behaviors

Strategic social outcomes

community regeneration/social capital

Figure 10.1 The social impacts of sport: a logic model.
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the main issues are what sports processes produce what outcomes for which sections of the
population and in what circumstances.

NECESSARY AND SUFFICIENT CONDITIONS

Clearly, participation in sport is a necessary condition to obtain any of the potential
benefits. However, as these outcomes are “only a possibility” (Svoboda, 1994) there is
a need to consider sufficient conditions (the conditions under which the potential
outcomes are achieved). It cannot be assumed that any, or all, participants will auto-
matically obtain the presumed benefits in all circumstances. Such outcomes remain
only a possibility because:

1 Participation in sport is just one of many things that people do. Therefore, its
impact will depend on the relative salience of the experience compared to other
factors (e.g., criminal sub-cultures).

2 The nature and extent of any effects will depend on the nature of the experience.
Sport is not a homogenous, standardized product, or experience.

3 Effects will be determined by the frequency and intensity of participation and the
degree of participants’ adherence over time. Although these factors are especially
important for fitness and health benefits, they also have clear implications for the
development of technical and social skills and attitudes and values.

4 Even if sports participation does assist in the development of certain types of
personal competence, confidence, and attitudes (intermediate impacts), this cannot
simply be taken to imply that these will be transferred to wider social or community
benefits (intermediate and social outcomes).

5 It is often difficult to disentangle the effects of participation in sport from parallel
social influences and developmental processes.

Therefore, the measurement of cause and effect, of the relationship between inputs
and desired outcomes, presents a number of difficulties. Until recently, such problems
have largely been ignored, with the emphasis being placed on the theoretical possibilities
associated with sports participation. The apparent theoretical strength and coherence of
the description of sports’ potentially positive contributions partly explains widespread
failures to undertake systematic monitoring and evaluation of the outcomes of sport or
physical activity-based projects – theory permitted the assumption of such outcomes.

However, such a lack of robust evidence has become an increasing problem for sport in
an era of “welfare effectiveness” and so-called “evidence-based policy making.” From this
perspective, public investment in sport is undertaken to achieve wider social policy aims
and evidence of outcomes and impacts is required. Further, the increased pressure for evi-
dence of effectiveness and examples of “best practice” also relate to a need to understand
processes that lead to successful outcomes to enable providers to “manage for outcomes” –
that is, provide the optimal sporting experiences to achieve desired outcomes, rather than
simply assume that such outcomes will be an inevitable consequence of participation.

The problem for sport is that its claims range from the physiological via the socio-
psychological to the social (each with different methodological traditions and criteria of
proof ), include a number of indirect effects (crime reduction, increased educational
achievement; social cohesion), and has a non-cumulative evidence base in which a wide
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range of key terms have been operationalized in variety of ways. As a consequence, the
evidence base for both practice and outcomes is generally weak, providing little guidance
for policy and provision. However, although such a situation is often used to question
sports’ contributions, it is one not confined to sport. For example,

much primary care clinical activity, including the way care is organized, is unsupported
by any substantial body of evidence. The primary care “evidence gap” is not a single
entity – it encompasses evidence gaps about implementation, effectiveness and applica-
bility, as well as gaps in basic scientific knowledge.

(Department of Health, 1999, p. 3)

Such issues and dilemmas will be illustrated via an analysis of the literature on the
potential role of sport in the reduction of anti-social behavior and crime. Sport and
crime reduction is a useful example for a number of reasons – it has always been a cen-
tral rationale for public investment in sport, it has an increasingly high policy priority
(with widespread concerns about youth crime), crime is taken to symbolize community
fragmentation and the absence of “social capital,” and is often viewed as a major con-
sequence of social exclusion. For example, the definitions of social exclusion offered by
the Cabinet Office and in Social Exclusion: Opening the Door to a Better Scotland
(Scottish Office, 1999) both include “living in a high crime environment.”

SPORT AND CRIME

Many policy-related reviews of the potential social value of sport (Collins et al., 1999;
Department of Culture, Media and Sport, 1999; Sport England, 1999) list the preven-
tion of youth crime as an issue to which sports can make a contribution. This reflects a
widespread belief in the “therapeutic” potential of sport (Coalter, 1988; Collins et al.,
1999; Nichols and Taylor, 1996; Taylor et al., 1999).

For example, Schafer (1969) outlines five elements underpinning the presumed
therapeutic potential of sport and its ability to reduce criminal behavior:

● By “differential association” young people at risk are removed from the criminal
culture of their peer groups and mix with more positive role models.

● Sport provides an alternative to educational underachievement, blocked aspirations
and low self-esteem.

● Sport encourages the development of self-discipline.
● Sport provides catharsis and an antidote to adolescent boredom.
● Sport addresses certain adolescent development needs for adventure, excitement,

autonomy and identity formation.

To critically review the claims regarding the therapeutic potential of sport in reducing
crime, an extensive search of several reference databases (Ingenta, SportDiscus, Cabi
Online Abstract Journal Service, and Swetswise) was performed from 1996–2003 and
included the search terms: sport; crime; anti-social behavior; delinquency; rehabilitation;
young offenders; deterrence; prevention; drug abuse. In addition, two major reviews
undertaken by the author (Coalter, 1988, 1996) were drawn on. Substantive reviews are
identified in Table 10.1 and relevant empirical studies are identified in Table 10.2.
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The identified studies are mainly related to specific programes which seek to use
sport to address issues of crime and divide broadly into prevention (or diversion) and
rehabilitation of offenders. However, before looking at these in detail it is worth refer-
ring to one study which sought to measure relationships between general participation
in sport and delinquency (Begg et al., 1996) A longitudinal, cohort study measured the
relationship between self-reported sports participation and self-reported “serious delin-
quency” (i.e., shop-lifting, car theft, burglary, assault etc). The authors concluded that,
after controlling for delinquent behavior and psychosocial factors at age 15, females
with moderate or high levels of sporting activity were significantly more likely to
be delinquent at age 18 than those with low levels of sporting activity. Males with high
levels of sporting activity were significantly more likely to be delinquent at age 18 than
those with low levels of sporting activity. The authors concluded that the best predictor
of delinquent behavior at age 18 was delinquent behavior at age 15, irrespective of
sporting involvement. They argue that deterence requires a range of strategies which
take into account the special needs and norms of delinquents, illustrating the problem-
atic nature of simple assumptions about the relationship between sports participation
and reduced anti-social behavior.

DIVERSIONARY PROGRAMS AND THE PREVENTION OF CRIME

These studies tend to be relatively large-scale community-based sports programs
targeted at specific areas and/or during specific time periods (e.g., summer sports pro-
grams) and aim “at the casual integration of youth at risk, in order to reduce delin-
quency rates by encouraging the positive use of their leisure time” (Robins, 1990, p. 19).
An example of this is the Splash programs that run during school holidays, and
concentrate on a core of at-risk 13–17-year olds. These programs are provided in high-
crime housing estates in England and Wales and seek to engage young people in con-
structive activities. A wide range of activities are offered, although sport is the largest
single category (i.e., football, basketball, rounders, climbing, sailing, roller hockey, and
skateboarding). Other activities include music/dance/drama, residential (i.e., camping,
forest orienteering), arts/crafts, and day trips (i.e., zoos, museums etc).

Evaluations in 2002 and 2003 claim that the schemes had led to an aggregate
reduction in “youth crime” (Cap Gemini Ernst and Young, 2003; Loxley et al., 2002).
For example, in 2003 it was reported that in ten areas, total recorded crime was reduced
by 7.4% and juvenile nuisance increased by only 0.1% (compared to 13.2% in an
equivalent period prior to the scheme). It is interesting to note that, as these schemes
have developed, it has been deemed necessary to go beyond simply providing activities
and include developmental activities such as advice on anger management, alcohol and
drug abuse, personal health and hygiene, and vocational training, greatly reducing the
ability to identify the precise contribution of sport.

However, it was admitted that the analysis of local crime figures was difficult because
of changes in recording and different sizes of areas covered, and that the conclusions
were based on relatively small samples. In addition, large-scale diversionary programs
often have a number of common weaknesses (Coalter et al., 2000; Robins, 1990;
Utting, 1996), such as vague rationales or over-ambitious objectives, vague definitions
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of “anti-social behaviors” and rather simplistic theories of the causes of crime (see Asquith
et al. (1998) for a comprehensive list of socio-psychological “high-risk factors”). A Home
Office review of such programs (Utting, 1996) concluded that “it is difficult to argue
that such activities have in themselves a generalizable influence on criminality. The lack
of empirical research means important practice issues remain unresolved” (p. 84).

The notion that this was a widespread problem was indicated by Robins (1990) in
a review of 11 UK schemes designed to use sport to divert young people from criminal
behavior. Robins concluded that “information about outcomes was hard to come by”
(p. 1). In a review of 120 programs for at-risk youth in the United States, Witt and
Crompton (1996a) found that 30% undertook no evaluation and only 4% undertook
pre/post evaluation of participation-related changes. They also pointed to the lack of
clear objectives in most programs, stating that “the lack of specific objectives written in
an operational format leads to the inference that many agencies have not identified
specific standards by which to evaluate the success of their programmes” (Witt and
Crompton, 1996a, p. 12).

Further, many academic studies are methodologically very weak and the generic issue
of the problems of measuring inter-dependent and secondary effects of sports partici-
pation is present. Taylor (1999) suggests that the major problem in identifying and
measuring the effects of sport on crime is that the influence on crime is indirect, work-
ing through a number of intermediate outcomes or processes, such as improved fitness,
self-esteem, self-efficacy and locus of control, and the development of social and per-
sonal skills. It is clearly not sufficient simply to measure outcomes and assume that these
are “sports effects.” These acknowledged difficulties in evaluating outcomes in more
general, larger scale “diversionary” programs are also present in small-scale, targeted
rehabilition schemes.

SPORT AND THE REHABILITATION OF OFFENDERS

These approaches tend to be less “product-led” and based on intensive counselling, in
which the needs of offenders are identified and programs adapted to suit their needs.
This is usually via outdoor adventure activities, or demanding physical activity pro-
grams, aimed at such intermediate impacts as the development of personal and social
skills, improving self-confidence, self-efficacy and locus of control – which it is hoped
will result in the intermediate outcome of reduced offending behavior (Coalter, 1988;
Taylor et al., 1999).

An evaluation of the West Yorkshire Sports Counselling Project (Nichols and Taylor,
1996) compared reconviction rates over two years of participants and a control group.
The project was a 12 � 3 hours per week voluntary sports program based on a one-to-
one participant-centered approach in which trained sports leaders counseled partici-
pants in particular activities, introduced them to appropriate clubs and encouraged
independent participation. Participants, who had completed eight or more weeks, were
significantly less likely to be reconvicted. Various aspects of the program were identified
as contributing to its success – the voluntary nature of participation, the skills of sports
leaders, improved self-esteem and perceptions of fitness, the length of the course, new
peer group, and access to employment-orientated training courses.



S P O RT, S O C I A L  I N C L U S I O N, A N D  C R I M E  R E D U C T I O N

201

In a recent North American review of the role and effectiveness of 21 outdoor
recreation programs in reducing recidivism rates, West and Crompton (2001) found
that of 14 programs reporting recidivism rates, 8 reported reduced rates; of the 16
reporting changes in self-concept, 14 showed significant positive changes. However,
despite these results, the authors give only tentative support to such approaches because
of several methodological concerns – lack of internal validity, lack of consistency in
defining recidivism and self-concept, lack of control groups, and too narrow a focus on
self-concept rather than measuring the impact on multiple-protective factors. Protective
factors include such elements as participants knowing that there is at least one adult
supporting their positive development; the existence of places to spend free time in a
positive, productive environment in their home area; opportunities to work together in
a group and learn how to resolve conflicts constructively; the opportunity to be around
peers consistently who are demonstrating positive conventional behavior; and placing
a value on achievement (Witt and Crompton, 1997).

More generally, concern has been expressed about low completion rates and the
possibility of “self-selection,” with those most positively affected being those least likely
to re-offend. Further, returning participants to their original peer environment after
short periods of time inevitably means that for some there will be a return to criminal
or anti-social behavior. For example, Taylor et al. (1999) point to evidence that the
relative success of such programs was in part related to the length of the program, with
the longer programs being most successful.

A major study of British programs concluded that evaluation was variable and that
performance indicators ranged from the simple monitoring of attendance via the use of
anecdotal evidence, to a few who estimated reconviction rates (Taylor et al., 1999). This
led the researchers to conclude that:

Programme managers . . . feel that quantitative indicators are insufficient to capture the
essence of the outputs [and] that this reflects the difficulty of not only determining the
significant variables but also measuring the precise effect they have . . . there is a prob-
lem finding qualitative evaluation techniques which are feasible with limited resources
but which adequately monitor the complex outcomes which most of the programmes
aspire to. All programmes agree that physical activities do not by themselves reduce
offending. All agree that there are personal and social development objectives that form
part of a matrix of outcomes. These developments may, sooner or later, improve offend-
ing behaviour, but their impact is unpredictable in scale and timing. To expect anything
more tangible is unrealistic.

(Taylor et al., 1999, p. 50)

In a Home Office review of such programs Utting (1996, p. 56) concluded that:

there is a shortage of reliable information regarding which aspects of sport, adventure
and leisure pursuit programmes are most effective and for how long. It is not clear
which interventions are most appropriate for different groups of young people.

Further, there is strong evidence to suggest that not all sports will be relevant for
many vulnerable young people. For example, there is some evidence of the need for
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small-group or individual activities that are non-competitive, emphasize personally
constructed goals and have a minimum of formal rules and regulations. Sugden and
Yiannakis (1982) suggest that certain adolescents reject organized, competitive main-
stream sport because it contains components similar to those which they have already
failed to resolve – adherence to formal rules and regulations, achievement of externally
defined goals and competitive and testing situations. This analysis is supported by an
8-month participant observation study of 20 residents (aged 12–17, including 5 girls) in
a secure unit in the United Kingdom (Andrews and Andrews, 2003). The authors illus-
trate the potentially threatening nature of “traditional” sports for such volatile young
people. The ethos of sport and exercise provision involved small group and individual
lessons. Where games were played, they had minimal rules and a strong emphasis on fun
as an escape from the strict regulations governing the unit. Autonomy and ownership were
encouraged by letting the young people construct their own gym program, based on indi-
vidual aims and goals and their appraisal of their abilities. To foster self-esteem, peer com-
parison of physical abilities was not encouraged, emphasis was placed on task mastery,
support was not contingent upon performance and feedback was fair and appropriate.
Further, the authors argue that care needs to be taken when providing aggressive sports
which re-affirm adolescent masculine aggression. The authors suggest that traditional
sport may not be as effective in cultivating principled moral judgment as theories suggest.
Their general conclusion was that sporting activities should de-emphasize regulations and
winning, place an emphasis on choices, with programs tailored to suit individual needs
and the regular use of positive feedback (see also Witt and Crompton, 1997).

SPORT, INTEGRATED DEVELOPMENT, AND REDUCING CRIME

Evaluations of both diversionary and rehabilitative approaches suggest that the thera-
peutic potential of sport is maximized by working in partnership with other agencies as
part of integrated development programs that seek, systematically, to achieve improve-
ments in cognitive and social skills, to reduce impulsiveness and risk-taking behavior,
raise self-esteem and self-confidence, and improve education and employment
prospects (Asquith et al., 1998; Utting, 1996).

We have already noted the increasing use of this approach in the UK Splash program
and Wilkins (1997) offers an example from the United States. It is claimed that the
Kansas City Night Hoops program has led to “an overall 25% decrease in crime” and
that “other cities who run hoops programs report similar results” (Wilkins, 1997, p. 60).
This is part of the so-called Midnight Basketball movement aimed at young men in
high-crime neighborhoods, with games scheduled at various times around midnight
when many gang and drug-related crimes are most likely to occur. However, such pos-
itive results are not simply a function of participation in sport, but of a much more
complex program. Although, the strong salience of basketball for urban youth is the
key to making contact with those at-risk, “the most urgent objective” is education
and life learning (Wilkins, 1997, p. 60). The highly structured program includes non-
traditional education components which seek to develop employment skills, personal
development, self-esteem, conflict resolution, health awareness, and substance abuse
prevention (see also Farrell et al., 1996). Consequently, while sport plays a central role
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in this program, the clear conclusion is that diversion must be complemented by
development and that sport cannot achieve the desired outcomes on its own, especially
among those most at-risk (for a British example see Deane, 1998). As a recent Cabinet
Office (2002, p. 60) report on sport concluded, “. . . playing sport will not lead to
a permanent reduction in crime by itself. Successful programmes require a variety of
other support mechanisms to be in place.”

In addition to using the salience of sport to attract at-risk youth to integrated
development programs, research indicates that the quality of leadership and social rela-
tionships are vitally important factors. For example, Witt and Crompton (1996b, p. 16)
demonstrated that “leadership is perhaps the most important element in determining
the positive impact of a program, since it shapes what participants derive from their
experience.” In his review of UK initiatives, Utting (1996) also stresses the important
role of youth workers in the delivery of sporting programs. Reporting on a program in
the United States, Feldman et al. (1983) suggest that the type of treatment, leadership
experience, and group composition all had an influence on behavioral measures.

More generally, programs seem to be most successful when they are “bottom-up”
(Deane, 1998; Witt and Crompton, 1996b). Also, evidence suggests that the potential
for success is increased if young people are involved both in influencing the nature of
the provision and in its management (Coalter and Allison, 1996; Fitzpatrick et al.,
1998; West and Crompton, 2001). In an analysis of diversionary sports programs in the
United States, Witt and Crompton (1996a, p. 22) stated that “empowerment is an
important theme that runs through these case studies. Empowerment enables youth to
take ownership and responsibility for their recreational and social activities.”

Consequently, for those most at-risk, the evidence suggests that traditional
approaches and forms of provision may not be effective. In a report to the Sports
Council for Wales, The Leisure and Environmental Protection Department of the
Newport County Borough Council (1999, p. 4) concluded that:

While sport can have a positive role to play in addressing social cohesion, this is unlikely
to happen if it is organized, or promoted along conventional lines. Engaging the most
disaffected . . . can best be achieved through the deployment of a combination of
community development and sports development resource.

IMPLICATIONS FOR RESEARCHERS

There are strong theoretical arguments for the potentially positive contribution which
sport can make to reduce the propensity to commit crime if used in a targeted and
systematic manner. However, there is an absence of robust research data on the extent
and nature of intermediate impacts and their influence on subsequent behavior (inter-
mediate outcomes), especially for large scale sports diversionary projects. There are
widespread issues of validity (with a variety of definitions of key terms being used) and
reliability (because of poor design) that significantly limit an accumulation of compa-
rable evidence. For example, West and Crompton (2001) comment that, in many of
the studies that they reviewed, the authors failed to offer details of the variables or
procedures involved.
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There is a need for a much more systematic approach to research (before and after
studies; the use of treatment and control groups, although this is often difficult) to meas-
ure the nature of the intermediate impacts produced by different types of programs
(e.g., improved fitness, self-esteem, self-efficacy and locus of control, and the develop-
ment of cognitive, personal, and social skills). West and Crompton (2001) suggest that
there is a need to measure the differential effects of various aspects of the process – the
location and duration of activities, the optimal size of groups, participant/staff ratios, the
skills of leaders, the importance of voluntary participation, the role of peer acceptance,
and the importance of various “protective factors” (e.g., adult support and affirmation).

The measurement of intermediate outcomes presents two types of difficulties. First,
measuring the effectiveness of such programs in reducing crime requires longitudinal
and follow-up studies which raise a variety of resource and ethical issues. Second, and
much more problematic, is the fact that the effects of sport on crime are indirect, work-
ing through a number of intermediate outcomes or processes. Further, such processes
are also subject to a range of intervening variables (e.g., normal, adolescent develop-
ment processes) and confounding variables (other environmental factors) – issues often
ignored in current research.

In the absence of more robust longitudinal studies, one possible approach would be a
more widespread use of logic models or “theories of change” (Centres for Disease Control
and Prevention, 1999; Granger, 1998). The notion of a “theory of change” relates to such,
often unexamined, questions as why do we assume that sport can have certain impacts on
participants and communities; what are the properties and processes of sports participa-
tion which may lead to such outcomes; can we define clearly the theory of the relation-
ship between participation in sport and a range of outcomes (i.e., improved fitness, health,
changed attitudes to crime, and increased self-esteem)? In other words, a “logic model”
requires us to demonstrate the nature of hypothetical links between the design and con-
tent of a program, its intermediate impacts (mostly measurable) and the presumed inter-
mediate outcomes (much more difficult to measure).

A logic model reveals assumptions concerning conditions for program effectiveness
and provides a frame of reference for one or more evaluations of the program. A detailed
logic model can also strengthen claims for causality and be the basis for estimating the
program’s effect on endpoints that are not directly measured, but are in a causal chain sup-
ported by prior research (Centres for Disease Control and Prevention, 1999). In such an
approach there is an urgent need for a much more precise definition and measurement of
the key terms that are central to the process (e.g., anti-social behavior, self-esteem).

This approach is related to that proposed by Nichols and Crow (2004) who argue
that the definitions of outcomes and appropriate methods of evaluation will vary
between three broad ideal types of programs – primary programs aimed at simple
diversion through large-scale open access sports programs; more targeted secondary
programs aimed at deterring criminal behavior among at-risk youth; and finally, highly
selective tertiary programs which systematically seek to emphasize social development.
They suggest that there are substantial methodological problems relating to the
evaluation of effectiveness of both primary open access programs and secondary, at-risk,
programs because of difficulties in collecting details of participants, the limitations of
recorded crime statistics, and the general problem of seeking to impute causal relations
between programs and crime statistics. In such circumstances they suggest in-depth
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interviews, case studies of individuals and surveys of residents – while admitting the
limitations and limited generalisability of such data. Tertiary, social development,
programs have targeted and easily identifiable participants and offer the possibility
of before and after testing (e.g., self-esteem, locus of control, and cognitive skills),
although the identification of a comparable control group often poses difficulties.
Further, the measurement of such intermediate impacts would need to be accompanied
by a longitudinal tracking of recidivism rates.

IMPLICATIONS FOR POLICY AND PRACTICE

Both rehabilitative and diversionary programs need to adopt a participant-centered and
proactive, “managing for outcomes”, approach. They should be based on an in-depth
understanding of the causes of criminality (see e.g., Asquith et al., 1998) and acknowl-
edge that different types of sports, with differing emphases on rules and performance,
will be relevant for different types of individuals. A needs-based youth work approach
may be more appropriate than a product-led sports development approach. Evidence
suggests that traditional facility-based programs will have little impact. Outreach
approaches, locally recruited credible leadership, “bottom-up” approaches and non-
traditional, local, provision appear to have the best chance of success with the most
marginal at-risk groups.

Although the salience of sport appears to be effective in attracting at-risk youth to
programs, in general, sport cannot do it on its own. Sport needs to be part of a broader
integrated, structured, and developmental approach. The programs need to be struc-
tured to provide access to a range of protective factors (Witt and Crompton, 1997)
and opportunities for personal, cognitive, and social development (Utting, 1996) –
diversion must be complemented by development.

WHAT WE KNOW SUMMARY

Because of a widespread lack of robust, cumulative, and comparative research data it is
very difficult to be precise about the relationship between sports participation and
reduced anti-social behaviour and crime. For example, one in-depth study of a number
of sports-centred rehabilitation schemes concluded that their impact is unpredictable in
scale and timing and to expect any more definite conclusion is unrealistic (Taylor et al.,
1999). Additionally, a review of US rehabilitation schemes could provide only tentative
support to such approaches because of several methodological concerns (West
and Crompton, 2001). However, taking the balance of probabilities the following
conclusions can be drawn:

● The most effective use of sport to address systematically anti-social and criminal
behavior is in combination with programs that seek to address wider personal and
social development.

● Sports’ salience can be used to attract young people to integrated programs that offer
formal programs in personal development, health awareness, and employment training.
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● Leadership is perhaps the most important element in determining the positive
impact of a program.

● Locally recruited leaders and a bottom-up approach maximize the chances of success.

WHAT WE NEED TO KNOW SUMMARY

In a paper for the Council of Europe, Parkinson (1998) argued that:

Sport, like most activities, is not a priori good or bad, but has the potential of produc-
ing both positive and negative outcomes. Questions like “what conditions are necessary
for sport to have beneficial outcomes?” must be asked more often.

Utting (1996) concluded that we lack clarity about which interventions are most
appropriate for different groups of young people. Consequently, the most pressing
requirements are:

● We need to understand the elements of the process required to maximize desired
intermediate impacts – the various combinations of such factors as voluntary
participation, leadership, the mixture of rules and regulations, task versus ego
orientation, protective factors (Witt and Crompton, 1997), personal and vocational
development, length of program and post-program support.

● Such information should inform the design of programs, the training of personnel
and permit the optimal allocation of resources.

● More longitudinal studies which track participants in a variety of programs to assess
the long-term behavioral outcomes of (possibly) short-term attitude change.

● More generally (especially in relation to the broader social-inclusion agenda), we
need to understand how sports can broaden their appeal. Consequently, the general
policy desire to use sport to build social capital, reduce social exclusion and con-
tribute to neighborhood renewal (Department of Culture, Media and Sport, 1999)
and more targeted polices to reduce crime and anti-social behavior both need to
address similar issues. There is a need for better understanding of a range of issues
in order to enable a more proactive approach to “managing for outcomes.” Such
issues include the implications of the current nature and organization of sport, the
varying degrees of attractiveness of particular types of sport to particular target
groups, the extent to which sport can achieve any of the presumed externalities “on
its own” or needs to be embedded in wider programs of personal and social devel-
opment and the extent to which such programs can be product-led or needs-based.
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mental health promotion
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GUY E. J. FAULKNER

The purpose of this edited collection was to develop evidence-based conclusions for
researchers and health professionals and to further the consideration of physical activ-
ity as a strategy for improving mental health. In this final chapter, we summarize the
key findings from each research area examined in the book. Much of this is based on
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the statements in each chapter that represent “what we know” about the field based on
available evidence. We then provide a brief editorial commentary to place the summary
in the broader context. Finally, we consider some of the limitations of the existing evi-
dence base, summarize what we need to know, and lastly conclude by identifying key
issues facing researchers and health professionals.

SUMMARY OF RESEARCH FINDINGS

In this section, the key findings from the respective chapters are summarized. We then
briefly provide an editorial commentary on the “what we know” summaries.

DEMENTIA: WHAT WE KNOW SUMMARY

● Physical activity has been shown to be inversely associated with cognitive decline.
● Case-control studies tend to show a slight beneficial influence of physical activity

against Alzheimer’s disease (AD).
● Prospective analyses tend to show a more convincing protective effect of physical

activity against AD and all combined forms of dementia.
● No association is evident between physical activity and Vascular dementia (VaD).
● Physical activity has been shown to improve functional status in frail nursing home

residents with dementia including AD.
● No evidence of harmful effects of physical activity or exercise is evident (including

vigorous exercise).

Editorial commentary

The early focus of research on the effects of sport, exercise, and physical activity on
information processing speed and reaction time largely concerned younger people (see
Boutcher, 2000). Chapter 2 by Danielle Laurin, René Verreault, and Joan Lindsay on
physical activity and dementia highlights the rapidly growing field of exercise science
and gerontology. It also reflects future challenges in public health as a larger proportion
of the population advances toward old age, the prevalence of these medical conditions
will continue to increase as they are primarily associated with this cohort. Advances in
medical technology are allowing better insights into the neuro-cognitive ageing process,
and, as a result, exercise scientists now have the opportunity to examine just how phys-
ical activity influences these processes. Research involving animal models is also reveal-
ing important advances in how exercise may enhance brain health and plasticity
(Cotman and Berchtold, 2002).

Current evidence for the beneficial effects of exercise is limited. While cross-sectional
relationships have been reported, and a few prospective studies show encouraging
results, there are a number of alternative explanations for physical inactivity having a
causal effect on the development of dementia, and conversely, a more active lifestyle
preventing or slowing down progression. If being physically active does have a protec-
tive role, then there is insufficient evidence to take us much beyond speculation about



the type and dose of exercise necessary. Progression in dementia may be slow and
intermittent and this compounds the opportunity to demonstrate causal effects. Given
the range of other health benefits from physical activity, even among the very old, regular
daily aerobic physical activity that involves neuropsychological processes and enhanced
cerebral blood flow in the prefrontal and frontal brain regions is likely to be justified in
an attempt to prevent cognitive decline.

SCHIZOPHRENIA: WHAT WE KNOW SUMMARY

● There is a high incidence of obesity and other morbid conditions strongly related to
physical inactivity in this population.

● Exercise interventions are possible.
● The existing research examining the psychological benefits of exercise participation

does have many methodological flaws and tends to be of pre-experimental design.
● There is some tentative support that participating in exercise is associated with an

alleviation of negative symptoms associated with schizophrenia, such as depression,
low self-esteem, and social withdrawal.

● There is less evidence that exercise may be a useful coping-strategy for dealing with
positive symptoms, such as auditory hallucinations.

Editorial commentary

Surprisingly, little attention has been given to the physical health needs of people with
a diagnosis of schizophrenia. Indeed, early treatment involved physical restraint and
confinement to small physical spaces. The identification of a shorter life expectancy
and prevalence of cardiovascular disease, largely resulting from a poor lifestyle, has
driven recent interest in promoting physical activity for this population. Evidence
for any psychological benefit is therefore embryonic, although it is clear from the
review by Guy Faulkner that enhancing physical health can impact psychological well-
being in this population. Research designs that involve adequately powered sample
sizes, carefully controlled exercise interventions, and follow-ups are likely to remain rare
with this population for ethical and pragmatic reasons. This should not detract from
the need to provide evidence-based interventions drawn from non-experimental work.
Such studies have provided important information about activity levels and the
influence of medical, environmental, and social factors on motivation and behavior.
This information can drive the development of tailored approaches to promote physical
activity.

DRUG AND ALCOHOL REHABILITATION: WHAT WE KNOW SUMMARY

● There is unequivocal support that physical exercise regimens have a positive effect on
aerobic fitness and strength if administered as an adjunct in alcohol rehabilitation.

● There is unsubstantial evidence for the benefits of exercise on fitness during drug
rehabilitation.
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● The link between improvements in self-esteem and exercise with alcohol and drug
rehabilitation at this time is equivocal.

● There is limited support that exercise regimens have a positive effect on
reducing anxiety and depression if administered as an adjunct in alcohol and drug
rehabilitation.

● There is experimental evidence from one study to suggest that alcohol cravings may
be alleviated during exercise.

● The evidence for exercise improving abstinence levels or controlling drinking levels
is at this time equivocal.

Editorial commentary

Dependence on alcohol and drugs is a common problem. For example, one out of every
10 Canadians aged 15 and over, about 2.6 million people, reported symptoms consis-
tent with alcohol or illicit drug dependence (Statistics Canada, 2003). As Marie
Donaghie and Michael Ussher write, the current treatment for such dependence is far
from perfect which necessitates the examination of innovative strategies, such as exer-
cise, for rehabilitation. As with most of the issues covered in this text, the rationale for
considering exercise is convincing because of the well-accepted physical health benefits
associated with physical activity. In this case, the role of physical activity in improving
cardiorespiratory fitness and muscle strength, which may be compromised for many
individuals receiving treatment, makes intuitive sense. More evidence is required con-
cerning the psychological outcomes of participating in exercise programs; although,
anecdotal reports are promising (see Hays, 1999). This lack of evidence highlights the
underdeveloped nature of this research area and the rich potential for developing
research programs that systematically addresses the use of exercise as a coping strategy
for alcohol and drug rehabilitation.

There are clearly special challenges associated with the use of physical activity with
these populations in terms of initiating and maintaining exercise participation. More
critically, these authors also highlight a recurring theme (also raised in relation to smoking-
cessation): are multiple health behavior changes possible? Are we expecting too much
in asking individuals to make two or even three major changes in health behavior,
particularly if those changes are attempted simultaneously? Non-pharmacological
interventions that assist abstinence efforts, also contributing other significant health
outcomes, at the same time deserve urgent research and practice attention.

CONGESTIVE HEART FAILURE: WHAT WE KNOW SUMMARY

● Patients with Congestive Heart Failure (CHF) show evidence of anxiety and
depression and often experience a dramatic reduction in their quality of life (QOL).

● Significant improvements in exercise capacity have been demonstrated in CHF
patients included in clinical trials.

● The evidence suggests that exercise can play an important role in improving the
function and QOL of patients with CHF.



Editorial commentary

The treatment of physical medical conditions has often disregarded psychological
factors in terms of the etiology, rehabilitation, and the enhancement of mental health.
This is clearly true for people experiencing CHF. Progressive physical deconditioning
associated with CHF may leave people tired, anxious, depressed, and feeling function-
ally inadequate. Partially reversing this deconditioning is clearly possible with appro-
priate exercise programs, and may bring with it improvements in function and QOL as
Ffion Lloyd-Williams and Frances Mair highlight. Less is known about how exercise
may reduce fear and depression, specifically among this population. As our under-
standing of how patients experience and respond to CHF treatment improves, then
interventions, including exercise-based programs, can be designed to maximise the psycho-
social benefits. For example, rumination about the condition and the implications for
dependents and occupational demands may elicit anxiety and depression. In this case,
exercise as a distraction may be more important than the physical dose in rehabilitation.
Alternatively, an exercise bout may simply highlight an individual’s low functional capa-
bility and subsequently exacerbate any negative perceptions they may have regarding
their QOL. When we know more about how exercise may improve the QOL and
psychological well-being of individuals with CHF, then interventions may be designed
to optimise the likelihood of demonstrating positive effects.

HUMAN IMMUNODEFICIENCY VIRUS (HIV)  AND 
ACQUIRED IMMUNODEFICIENCY SYNDROME (AIDS) :
WHAT WE KNOW SUMMARY

● HIV and AIDS markedly increase the incidence and prevalence of depressive
symptoms.

● Aerobic exercise training has been associated with quantifiable improvements
in aerobic fitness; however, the effects on psychological well-being are less 
certain.

● There is a decrease in the rate of depressive symptoms and improved QOL/
psychological well-being in HIV� subjects (regardless of the disease stage) using a
very wide variety of QOL instruments.

● The exercise program (e.g., dose) to improve fitness should consist of 45 minutes,
three times per week of aerobic exercise combined with a smaller component of
resistance training. It is important to note that for deconditioned individuals there
should be a progressive increase in dose.

● The optimal “dose” (length � duration � intensity) for changes in psychological
well-being have not been determined from existing studies.

● “Dropouts” are a significant problem with exercise programs in HIV/AIDS patients
and should engender adequate preplanning to prospectively identify barriers to
continued participation.

● Aerobic exercise appears to provide greater improvements in psychological well-being
when compared to resistance exercises in some studies.
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Editorial commentary

A diagnosis of HIV can be viewed as a chronic stressor. As a result, exercise may be a
strategy for coping with the diagnosis, impairments, and treatment of this condition.
An intriguing element in the rationale for promoting exercise for individuals with HIV,
is the development of the psychoneuroimmunologic model (see Figure 6.1). As others
have noted, this model is potentially applicable to chronic diseases where psychological
stress and immune functioning have been implicated in disease progression (Perna and
Bryner, 2002). In terms of HIV, William Stringer concludes that aerobic exercise inter-
ventions may result in improved psychological well-being for individuals with this dis-
ease, although there is no evidence to suggest that exercise training may lead to a
decrease in morbidity or mortality. However, there is clear support for aerobic exercise
improving aerobic fitness, which may be particularly important for maintaining activi-
ties of daily living and enhancing QOL. Underpinning both these conclusions is the
problem of dropout from exercise programs and how little we know about enhancing
compliance within this population.

CANCER: WHAT WE KNOW SUMMARY

● The number of cancer survivors will continue to increase in the coming decades.
● Cancer and its treatments often have negative effects on QOL.
● Exercise has been shown to improve QOL, especially in breast cancer survivors and

especially after treatments have been completed.
● Exercise may improve QOL in cancer survivors beyond the benefits of group

psychotherapy.
● Reduced fatigue may be one of the key factors explaining why exercise enhances

QOL in cancer survivors.
● Exercise interventions that increase physical fitness may result in even greater

improvements in QOL.

Editorial commentary

The diagnosis of cancer often brings fear and uncertainty for victims and caregivers.
There may be stages (with different periods of time) of emotional response, from denial
to anger and depression, before one eventually accepts the diagnosis. Individual
responses are highly variable, from passive and accepting to active coping and determi-
nation to overcome the disease. Making simple statements about the benefits of exer-
cise for enhancing QOL for cancer patients is not easy, given the range of responses and
coping strategies used across the duration of the diagnosis. As a result, it may be easier
to say that being physically inactive is unlikely to be beneficial for a number of reasons.
The chapter by Kerry Courneya provides some promising evidence that exercise may
improve QOL for breast cancer patients, after conventional treatments have been com-
pleted, beyond that provided by psychotherapy. Reversing the deconditioning associated
with cancer treatment appears to be the most plausible mechanism by which exercise



impacts an individual’s QOL (e.g., daily energy levels). Much less attention has been
given to the role of exercise in reducing anxiety and enhancing physical self-perceptions,
with possible psychoimmunological implications.

SMOKING CESSATION: WHAT WE KNOW SUMMARY

● The few rigorous trials reported have shown mixed effects of exercise on smoking
cessation.

● There is evidence that interventions can increase exercise participation among
smokers, pre-quitters and quitters, but the evidence that such change enables weight
management (a common cause of relapse) among quitters is less clear.

● There is increasing evidence that single sessions of exercise, at a low to moderate
intensity (e.g., walking) can help temporary abstainers to cope with withdrawal
symptoms and nicotine cravings, particularly in laboratory conditions.

Editorial commentary

Adrian Taylor and Michael Ussher conclude that both smoking cessation and exercise
practitioners should promote physical activity to aid cessation while acknowledging the
limited number of studies and many methodological limitations. An important con-
clusion is that such interventions can increase the physical activity levels of smokers.
This in itself should be seen as a positive outcome in smoking-cessation trials and could
be considered in the light of an alternative approach to help smokers reduce or discon-
tinue their smoking behavior (see Hatsukami et al., 2004). Referred to as harm reduc-
tion, it can refer to a policy, strategy, or a particular intervention that assumes continued
use of an undesired behavior and aspires to lower the risk of adverse consequences asso-
ciated with the continuation of the addictive behavior of smoking. Specific risks to the
health and well-being of individuals are not expected to be eliminated; however, steps
are taken to diminish the adverse effects (Hirschhorn, 2002).

With the exception of medicinal nicotine, harm reduction methods have yet to
demonstrate a reduction in morbidity and mortality rates (McNeill, 2004). Therefore,
it is essential that new and innovative harm reduction strategies be developed.
Potentially, physical activity could be considered in such a role. Most critically, regular
physical activity appears to delay the occurrence of disease and death initiated by
tobacco consumption. Epidemiological evidence consistently demonstrates an associa-
tion between physical fitness, physical activity, and all-cause mortality risk even after
statistical adjustment for smoking habits (e.g., Blair et al., 1989; Myers et al., 2002;
Paffenbarger et al., 1986). Simplistically, this evidence indicates that physically active
smokers live longer than inactive smokers. Further epidemiological research is undoubt-
edly required to prove such a proposition. This chapter undoubtedly adds to the case
for physical activity as a harm-reduction strategy. The reviewed research appears to
demonstrate that smokers can increase their physical activity, and that such an increase
may be an effective coping strategy for those smokers desiring to achieve cessation,
while also assisting others with cessation attempts.
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SLEEP: WHAT WE KNOW SUMMARY

● People believe that exercise is an important sleep-promoting behavior.
● Individuals who exercise regularly have a lower risk of disturbed sleep but causal

effects are less well established.
● Chronic exercise training may elicit significant improvements in sleep among

individuals with disturbed sleep although there is no clear consensus.
● Acute exercise elicits a modest improvement in sleep among good sleepers. This

effect is greater for longer exercise durations. The influence of acute exercise on sleep
is similar for fit and unfit individuals. Exercise intensity or time-of-day of exercise
do not have much of a moderating influence.

Editorial commentary

There is clear evidence that sleep is a comorbid factor associated with a variety of
physical and mental health problems, and it therefore makes sense that there is an opti-
mum need; the purpose of which is not so clear. Of all self-help behaviors, exercise has
been identified as important for promoting attainment of that need for sleep. Many
critical questions emerge from this notion that exercise is beneficial for sleep. These are
largely addressed in the chapter and result in a far from clear relationship as determined
by a systematic review of research evidence by Shawn Youngstedt and Julie Freelove-
Charton. The methodological complexities of examining the effects of exercise on
psychological well-being are no more evident than it is in this chapter. Operational
definitions of physical activity and exercise have been inconsistent and sometimes
vague, while the measurement of sleep appears to be a science in and of itself. As well,
the relationship between acute and chronic effects of exercise have not yet been ade-
quately considered. For example, do chronic improvements in sleep reflect an increas-
ing volume in single doses of exercise (with improved aerobic capacity over time)?
Intuitively, laboratory studies may allow better control over measurement and inter-
ventions, but do they remove the daily events that also play an important role in our
sleep patterns? A major shortcoming inherent in the research conducted in this area is
the overwhelming focus on good sleepers: Far less is known about the acute and chronic
effects of exercise on poor sleepers and those with sleep disorders. Importantly, this
chapter considers this limited evidence.

Sleep research engages a wide range of academic interests, from sociologists and
psychologists to immunologists and endocrinologists. If exercise is viewed as a stressor,
with exercise training eliciting an adaptation to this stressor, then it would make sense
to understand the effects of exercise on sleep in the context of stress and sleep. The lit-
erature unfortunately has not considered the relative dose of exercise, but rather has
focused on absolute doses and the timing of such doses, in an attempt to identify
moderating factors which strengthen the observed relationship between acute exercise
and sleep. Familiarity with a dose of exercise may be more important than the actual
dose itself. For example, when exercising just before bedtime, one person may be able
to quickly recover and therefore experience a rapid onset of sleep, whereas another per-
son may experience sleep disturbance from the same dose. The lack of a consensus in



some of the findings presented in this chapter may reflect a need for more sophisticated
research that considers interactions between hypothesized moderating variables, and
focuses primarily on poor sleepers.

SPORT AND SOCIAL INCLUSION: WHAT WE KNOW SUMMARY

● The most effective use of sport, to systematically address anti-social and criminal
behavior, is to combine with programs that seek to address wider personal and social
development.

● The salience of sport can be used to attract young people to integrated programs
that offer formal programs in personal development, health awareness, and employ-
ment training.

● Appropriate leadership is perhaps the most important element in determining the
positive impact of a program.

● Locally recruited leaders and a bottom-up approach maximize the chances of success.

Editorial commentary

The effects of physical activity on social outcomes, such as those related to social
exclusion, remain a challenge for evaluation. Social outcomes by their very nature are
difficult to define and delimit. Randomized controlled trials (RCTs) (see Chapter 1),
such an important element of evidence-based medicine, will rarely be appropriate as the
effects need to be observed in real settings where control of the intervention will be very
difficult, if not impossible. This requires innovation in research design, but also, an
acceptance of other forms of evidence in supporting the role of physical activity in
reducing social exclusion. Overall, the impact of physical activity on such outcomes
may be greater than the limited evidence-base suggests (Department of Health, 2004).
Many community-based programs involving physical activity have been, and are being,
delivered with the goal of enhancing a myriad of social outcomes. Yet these programs
are rarely evaluated rigorously, nor do they reach scientific outlets of dissemination such
as academic journals. The evidence that does exist is certainly not convincing. However,
there are sound reasons to believe that physical activity remains a viable process for
reducing social exclusion and improving social well-being with one important caveat.
To paraphrase Fred Coalter from an earlier review, it is most likely that sport and
physical activity are in themselves not the solution. As part of wider ranging develop-
ment initiatives, they could be part of the solution when addressing issues of crime,
education and employment, and community development and social exclusion
(Coalter, 2001).

LIMITATIONS OF THE RESEARCH

The evidence for physical activity having a positive effect on outcomes related to
psychological well-being does appear weak or at best in their infancy in some of the

A D R I A N  H . TAY L O R  A N D  G U Y  E . J . FAU L K N E R

218



F U T U R E  R O L E  O F  E X E R C I S E  I N  M E N TA L  H E A LT H

219

areas presented. RCTs are in the minority and much of what we know is based on less
robust research designs. Biddle et al. (2000) identified a range of research questions that
need addressing with respect to physical activity and mental health. Many of these still
remain unanswered (see Table 11.1). We now draw attention to generic issues that were
raised in this collection regarding measurement, populations, research design, exercise,
and physical activity programing, and mechanisms.

Table 11.1 What we need to know summary points

Measurement
● Are current psychometric measures adequate for capturing the range of affective responses in physical

activity and for assessing change over time?
● How much change in scores is necessary for a meaningful impact on functioning, behaviors and well-being?

To date, insufficient evidence is available in many areas to develop clinical criteria and targets of change.

Populations
● How do special groups (e.g., the obese with social physique anxiety, asthmatics and chronic obstructive

pulmonary disease (COPD) patients who experience fears about breathing; older people with a fear of
failing) differ in the benefits of a program of exercise?

● Is the mental health effects the same across all ages and both genders?
● More information is needed on those who do not volunteer for studies or who drop out and do not feature

in the results.

Exercise and physical activity programing
● What are the long-term effects of accumulated doses of activity (in line with current recommendations for

physical activity for cardiovascular disease prevention)?
● What are the longer-term effects (i.e., over 4 months) of physical activity? We need to know, for example,

whether a 10-week exercise program will have lasting effects, and if not what is necessary to maintain the effects?
● What are the effects of short bouts (�15 min) of free-living, unsupervised aerobic physical activity, which

can be most easily integrated into an active lifestyle, as a low-cost intervention?
● What are the social effects of exercise on mental well-being?
● We need to know whether exercise practitioner manipulations of self-efficacy, outcome expectancy,

perceived competence, goal setting, feedback, attentional focus and perceived exertion and enjoyment can
have effects, particularly among inactive and inexperienced exercisers.

● Adherence to exercise training appears to be greater when it is of moderate intensity (e.g., walking), and
integrated into an active lifestyle. What are the determinants of adherence to free-living and facility-based
exercise programs?

● What are the competencies and skills required by exercise professionals to most effectively promote physical
activity for psychological well-being? What is the role of other mental health professionals?

● Are the psychological effects of physical activity the same for different modes of activity (e.g., aerobic,
strength-based, flexibility-based)?

● Do different intensities and durations of physical activity make a difference and do fitness levels modulate
that effect?

● When might high intensity exercise produce positive affective responses?

(Table 11.1 continued)



MEASUREMENT

There needs to be a clearer rationale for both physical activity and psychological
outcome measures which reflect conceptual and theoretical understanding. For example,
if psychosocial processes (e.g., perceptions of mastery, greater positive social interaction
or distraction) appear most influential in the relationship between physical activity and
mental health, then these dimensions of physical activity participation should be measured
and manipulated into, or controlled within, the intervention.

Future research efforts should make attempts to link participation in physical activity
to broader health outcomes such as the use of health services or days of hospitalization.
If the evidence in this book is to become practice, then the outcomes must be salient to
those operating the specific health service. Increasingly, QOL measures have become
routinely used in health care; however, there may still be some way to go to break out of
the biomedical model. This is particularly true for those conditions with predominantly
physical symptoms (e.g., CHF, HIV, Cancer). For conditions involving a mental illness,
the biomedical model may still drive the treatment, but there appears to be more
willingness to understand the psycho-social dimensions experienced by patients.
Nevertheless, clinical psychologists and psychiatrists may minimize the role and value of
physical activity in providing psychological benefits (see Faulkner and Biddle, 2001).

No study presented in this collection has examined the cost-effectiveness of exercise
interventions and the language of economic analysis is still notably absent in the exercise
science literature (Biddle et al., 2000). The issue of cost-effectiveness may ultimately decide
if exercise will formally be adopted by health services as a strategy for enhancing mental
health. However, most studies presented here involve relatively small sample sizes. One
implication of studies involving small samples is that conducting economic evaluations
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Table 11.1 Continued

Economic issues
● The cost-effectiveness of physical activity as a treatment for mental health has not been considered. More

studies need to compare physical activity with other interventions, not only in terms of mental health but
also cost. Related to this would be careful consideration of adherence to the respective interventions.

Mechanisms
● How do the potential mechanisms underlying the effects interact?
● How do effects of exercise compare to those of drug treatments and what adjunctive value does exercise

have along with drug treatment?
● If drugs are also administered is the interaction of drug and exercise safe?
● Under what conditions are the associations between physical activity and psychological well-being causal?
● What mechanisms explain the link between activity and psychological well-being?
● We need information on the dynamics of change. Little is known about how long it takes to produce

changes and how long they last.
● Is it necessary to develop physiological adaptations to an exercise regimen before psychological well-being

increases occur?

Source: Adapted from Biddle et al. (2000).
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alongside clinical trials can be problematic. The sample size required to detect a meaning-
ful difference in costs may be much larger than that required to detect a clinically mean-
ingful difference (Gray et al., 1997). Another increasingly used indicator of effectiveness in
clinical decision-making is the notion of numbers needed to treat (NNT) in order to see
a single positive clinical outcome. The greater the likelihood of a positive outcome, then a
smaller number of patients is needed to receive a treatment or intervention (including
promotion of physical activity). For example, if NNT was 30, it would mean that we may
expect 30 people to be treated to prevent one additional bad outcome or to achieve one
desirable outcome. As such, clinicians may be guided by the likely effectiveness of an inter-
vention in their decision making. It is unlikely that for most conditions described in this
collection this figure would be small enough to merit physical activity as a stand-alone
treatment option. In fact, it is questionable whether a figure could even be calculated, due
to a lack of information on absolute and relative risk or likelihood of a positive outcome
(Weeks and Noteboom, 2004). Awareness of how treatment plans are decided upon may
be important for exercise scientists if evidence is to be accumulated to influence policy
makers and clinicians. Importantly, NNT is used when the outcome variable is dichoto-
mous. Although some outcome variables (resulting from exercise interventions) in this
collection are not clinically defined as present or absent (e.g., successful or failed quitter in
smoking cessation), many outcome variables are not.

POPULATIONS

Most of the populations of interest in this book do less physical activity than the general
population. This may be a result of a medical condition, and the advice and treatment
provided. For some medical conditions, physical inactivity may well have been
one of the influential factors. Most of the exercise psychology literature has focused
on determinants of behavior among moderately active people: We know relatively
little about the utility of traditional social psychology theories for predicting behavior
and exploring the determinants of exercise in these particular populations is
necessary. We also need to know the effects of exercise for different subpopulations
within the general populations covered. For example, effects of exercise may vary
depending on the stage of HIV progression, or the stage of recovery from drug and
alcohol addiction.

Attrition and drop-out also appear to be high in some populations (e.g., individuals
with HIV) and we need to examine and report the differences between adherers and
nonadherers on important variables of interest. The side effects of some medications may
be a barrier to regular participation in physical activity. One specific issue emerging
across the collection is how little we know about the interaction between exercise and
pharmacological treatment. Consequently, this area requires urgent academic attention.

RESEARCH DESIGN

Clearly we have focused this book on areas of work that are emerging rather than the
traditional foci in the exercise and mental health literature. As anticipated, the evidence
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presented may not always provide clear consensus, often as a result of too few studies, or
rather broad attempts to address research questions with small samples or inadequate
designs. It is perhaps easy to recommend larger studies with carefully controlled inter-
ventions and longer follow-up periods to determine effectiveness. However, we may well
see smaller effects from exercise interventions, in the future. For ethical reasons, partici-
pants in an exercise intervention trial must be allowed to receive ‘standard health care’.
As standard care improves with new pharmacological and other therapies, it becomes
increasingly more difficult to demonstrate any additional benefits from exercise.

Pragmatic RCTs have in the past randomized all patients suitable and willing to
enter a trial, rather than identifying only those willing to try exercise, then randomiz-
ing participants into exercise or no-exercise (and no treatment) (Tai and Iliffe, 2000).
Giving patients (and clinicians) a choice of interventions, as occurs in equipoise trials
(Lavori et al., 2001), and then randomizing on the basis of that choice, may reveal larger
beneficial effects from exercise. This is a recent development and such trials are expen-
sive due to the large sample sizes needed to adequately consider the range of patient
preferences. Funding may also not be available for many of the outcomes considered in
this book, but at best, the measures are assessed as additional to the main outcomes in
a trial. In this case, a physical outcome (with less measurement error) may require a
smaller sample size, leaving the study underpowered to detect statistically significant
effects for the psychological outcome measures.

It is evident that RCTs will remain at the top of the hierarchy of research designs (see
Tai and Iliffe (2000) for a discussion of RCTs in the context of exercise promotion).
However, it is also important to acknowledge growing awareness of the limitations of
this approach (see Harris et al., 2001) and that the adoption of public health programs
and policies can be based on a range of evidential criteria (see Briss et al., 2004).

Returning to issues discussed in Chapter 1, we support the acceptance of a diversity of
research designs and methodological approaches in examining physical activity, and
mental health. A narrow theoretical or methodological approach risks excluding important
factors in mental health change and may hinder investigation of the unexpected or novel
benefits experienced by the range of individuals who participate in physical activity.

Many of the benefits from increasing physical activity could be enhanced with
changes in other health behaviors. Conversely, promotion of physical activity could be
added to existing health promotion messages about diet and other health behaviors.
Changing multiple habits at the same time may be too challenging for some people and
it is important to understand how best to time advice and behavior change strategies,
particularly among the least active. In relation to smoking cessation at least, becoming
more physically active may serve as a “gatekeeping” function, increasing the likelihood
of health behavior changes such as subsequent smoking cessation attempts (Bock et al.,
1998; Boudreaux et al., 2003; Doherty et al., 1998).

Exercise and physical activity programing

One of the criteria for demonstrating the causal effects of a treatment is to observe
a dose-response effect (see Hill, 1965). Practitioners driven by a biomedical model will
want to know what dose of exercise will have the optimum effect (and what doses may
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be insufficient to have an effect or even, at the other extreme, a detrimental effect).
Given that most populations considered in this book will be less physically active than
the general population it is better to focus on the lower end of the dose–response
relationship (if there is one). The assumption that there is a dose–response relationship
between physical activity and any dimension of mental health is a biomedical one.
It assumes that physiological processes and adaptation (e.g., neuro-endocrine changes)
are involved in causing the effects, and that these processes will be dependent on the
frequency, intensity, and duration of exercise. Studies described in Chapters 4 and 9 on
the acute effects of exercise on drug cravings and on sleep are examples of a biomedical
approach. These chapters refer to recent studies aimed at identifying optimal effects,
from just the physical exercise, without consideration of the social-psychological
processes.

Current public health messages for the promotion of lifestyle physical activity refer
to increasing energy expenditure in small but achievable doses such as three 10-min
periods (or a session of 30 min) of low to moderate intensity exercise on at least 5 days
per week. Practitioners may want to know if such a message is equally applicable to
mental health promotion as it is to reducing coronary heart disease risk factors such as
obesity, or whether 3 sessions per week of structured exercise of moderate to vigorous
intensity is necessary. Given the likelihood that the populations described in the pre-
ceding chapters will be less active than average, the critical response is that it doesn’t
matter, as long as it is sustainable. If structured exercise requires organization (i.e., a setting,
a booking, a group, a leader, travel) it may provide more barriers to participation, but
it may also provide the necessary incentive, reinforcement, and social support to be
sustained. Having said that, we know little about the use of exercise as a coping strategy.
For example, if something is worrying or a craving is strong, then an interactional
approach is needed to cope with stress or the urge to smoke during a quit attempt.
Exercise should be promoted as a coping strategy, and the individual given the skills to
develop it as such in a convenient and confident manner.

The importance of becoming more physically active may appear obscure for many
of the populations considered in this book. Evidence that exercise may influence
dimensions of psychological well-being, as described in this book, has not yet been syn-
thesized for and assimilated by practitioners, caregivers, and most importantly individ-
uals living with these conditions. Motivating practitioners to promote, and individuals
to engage in, physical activity is therefore likely to be an ongoing challenge. We there-
fore need to know much more about how to effectively promote exercise to those with
existing, or an increased risk of, mental health problems. When considering a health
problem, it may be tempting to link recovery and well-being to the need to exercise
more. Threat messages that imply a failure to become more active will result in no
improvement in health status and may not work if the individual does not have the
necessary confidence to make the appropriate changes in behavior (Berry, 2004).

Mechanisms

A consistent conclusion from all the chapters is that no single mechanism has yet been
found to adequately explain the diverse range of mental health effects possible through
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physical activity participation. A key reason for this is that the occurrence of, and
recovery from, mental health problems is influenced by a large number of diverse fac-
tors. Nevertheless, if we are to reliably prescribe and manage exercise provision across a
range of mental health contexts, it may ultimately be necessary to understand how, why,
and under what conditions does psychological change occur. In acknowledging the
huge variety of potential triggers (e.g., exercise type, environment, social context) and
individual circumstances (e.g., state of mental health, needs, preferences, and personal
background), Fox (1999) suggests that several mechanisms most likely operate in con-
cert with the precise combination being highly individual-specific. That is, different
processes operate for different people at different times.

One approach to understanding the causes or mechanisms of mental health change
through physical activity is to take an inclusive process approach (see Carless and Faulkner,
2003). This kind of approach, which includes consideration of the broad range of bio-
logical and psychosocial factors that impact mental health, is more likely to lead to an
understanding of the causes of mental health change than can be achieved through con-
sideration of any individual mechanism in isolation. Recent theories characteristic of
a process approach may be particularly useful in this regard, such as Cloninger and
colleague’s (1994) psychobiological theory of personality, self-determination theory
(see Ryan and Deci, 2000), and La Forge’s (1995) integrative model.

It is also worth noting the growing body of research that has investigated the effects
of exercise on issues related to mental health with animals. Whereas it may be easy to
dismiss this work with suggestions that we can not tap the subjective experiences of
animals, implicit in our definition of mental health, exciting discoveries are emerging.
For example, exercise impacts on the neural anatomy of the brain and is associated with
biochemical changes in the mesolimbic system where emotions are controlled. This book
only briefly identifies such research (e.g., see Chapters 2, 4, 8, and 9) but work with
animals may help to identify some important psychophysiological mechanisms involved
in this area of inquiry. Further work will undoubtedly extend the very few human stud-
ies that have pharmacologically blocked specific neural and biochemical pathways in the
brain to determine if exercise has the same psychological outcomes. In a similar vein,
further research will subsequently extend our understanding of psychopharmacokinetics
and the interactions between exercise and prescribed medication.

TAKING THE FIELD FORWARD

What impact would we like to achieve from this book? With today’s web-based access
to information, many health and exercise practitioners, and students can locate reviews
and trials on just about anything. The most challenging tasks may be to identify the key
search terms and then interpret the quality and messages from respective articles.
Authors of this collection of chapters have laid down examples of how to do this in
a systematic way. Increasingly, those who wish to use physical activity interventions to
promote mental health (in its broadest sense) will need these skills to present their case.
It is not unrealistic to assume that there are many working and studying in the field of
mental health promotion and treatment who have not even considered the implications
of promoting a more physically active lifestyle. Hopefully this book will lead individuals
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and policy makers to re-evaluate their actions and consider a behavioral approach, at
least as an adjunct. It may also challenge medical professionals, psychologists and others
without an exercise specialism to evaluate their practice with greater insight by consid-
ering the physical and psychological health needs of their patients. The integration of the
mind and body in prevention and treatment is fundamental.

Some medical conditions have clear contraindications, and the expertise of an exercise
professional should be engaged. However, throughout the book we have seen examples
of how even light to moderate intensity exercise can have beneficial effects. Practitioners
need to be less concerned about “doing more harm” and more concerned with the
implications of reinforcing sedentary behaviors in these populations.

In terms of research, clearly there is a long continuum (or several undefined dimensions)
from research with animals on neuroanatomical and biochemical changes (associated
with enhanced cognitive and emotional functioning) in response to exercise to pro-
moting social functioning (as a component of mental health) through exercise inter-
ventions. Nevertheless, cross-fertilization of research among those leading clinical trials,
experimental exercise neuroscientists, and social scientists seeking to promote physical
activity in a cost-effective way, is necessary. One researcher may be somewhat isolated
and make only small advances in knowledge; however, a collaboration of transdiscipli-
nary researchers is likely to make exciting advances in our understanding of questions
about efficacy, effectiveness, and efficiency.

EFFICACY VERSUS EFFECTIVENESS

It is unfortunate that most studies do not report how people get active. Such efforts may
themselves include critical treatment components (Salmon, 2001) but are also informative
for translating research into practice. Barlow et al. (1999) suggest confidence in treatment
efficacy should be based on two simultaneous considerations. First, the efficacy of a given
intervention should be based on results from systematic studies (ideally, RCTs) in con-
trolled clinical research contexts. Second, we should consider the effectiveness of the inter-
vention (does it work in real world settings) which is related to issues of feasibility (e.g.,
patient acceptability, probability of compliance, ease of dissemination), generalizeability
(e.g., patient characteristics, contextual factors) and cost effectiveness. Arguably, we have
the emerging basis for feasibility but little knowledge of generalizeability and cost-
effectiveness which are critical for integrating physical activity into health service delivery.
Manske et al. (2004) have noted, in relation to smoking cessation research:

the striking misalignment between the questions researchers have asked and the questions
that service delivery organizations need to have answered . . . [researchers] have not
focused on discerning who benefits from and needs [a] type of treatment, how providers
should be trained, settings and contexts in which treatment has greatest impact, or how
to ensure program quality during delivery.

(conclusion section, ¶9)

Given the emerging nature of the evidence presented here we have only begun to
address issues of concern for practitioners. Consequently, future research should
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endeavour to focus on the systems of care as well as individual change (Ockene et al.,
1997). There is clearly a need to examine how physical activity is best delivered to
promote mental health, and how we can help guide practitioners in their decisions
to consider physical activity as a treatment option. Unfortunately, there is a long way to
go. The development of formal research policies, formalized organizational and struc-
tural support, appropriate and targeted funding, formal monitoring of research activity
and its dissemination, and ongoing training for both researchers and practitioners, will
all be necessary for physical activity and exercise as mental health promotion strategies
to gain more comprehensive acceptance (Nutbeam, 1996).

CLOSING COMMENT

Physical activity is not a panacea for all of life’s ills. It is but one element of the human
experience. Yet, as this collection demonstrates, there is clear and emerging evidence that
“From the cradle to the grave, regular physical activity appears to be an essential (our
emphasis) ingredient for human well-being” (Boreham and Riddoch, 2003, p. 24). The
promotion of physical activity for mental health can be seen as a “win-win” situation with
physical health benefits accruing for most individuals and mental health benefits for some
(Mutrie and Faulkner, 2003). There is certainly very little evidence to suggest we should
not be considering physical activity and exercise as strategies for promoting mental health.
We have only begun to tap the potential that physical activity may have in improving
mental health across a wide range of disease and disabilities (see the American College of
Sports Medicine, 1997) and we invite all readers to play a part in exploring the potential
physical activity may have for promoting mental health. The alternative is for trends in
society to increasingly enable us to use less and less energy (as technology develops); thus,
increasing deconditioning and related poor physical health. This text highlights how poor
physical health can have important deleterious mental health consequences.
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