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Preface

Individuals with psychological disorders are disproportionately affected by chronic
disease, which presents a significant health disparity that is underrecognized and
underaddressed. Physical and psychological illnesses co-occur more often than not
in clinical populations, and this co-occurrence is associated with greater impair-
ment, lower adherence, poor treatment response, lower quality of life, increased
healthcare costs, and higher mortality rates. This book is the first comprehensive
resource regarding psychological co-morbidities of physical illness. It serves as
both a handbook for clinicians who care for patients with co-morbidities as well as
a call for research that increases our understanding of the connection between phys-
ical and psychological illness, with the ultimate goal of improving the health of
people with psychological disorders.

A constellation of behavioral, pharmacological, and physiological factors play a
role in the increased risk for disease among individuals with psychological disorders.
Behavioral factors include higher rates of smoking, obesity, and unhealthy behaviors.
Psychopharmacology has also been implicated given that many drugs promote
weight gain and metabolic syndrome. Physiological processes of psychological
distress, including hypothalamic-pituitary-adrenal axis dysfunction, inflammation,
and autonomic dysfunction, can also manifest in the development of chronic disease.
In addition to identifying the most prevalent psychological co-morbidities of physi-
cal illness, this book explores how behavioral, pharmacological, and physiological
factors converge to put individuals with psychological disorders at greater risk for
disease.

This book is firmly rooted in the philosophy of evidence-based practice and was
designed to help narrow the existing research to practice gap. One of the most
commonly cited reasons by clinicians for not using evidence-based treatments is
that randomized clinical trials do not reflect their consumers who have multiple
co-morbidities. Traditionally, randomized clinical trials, by having a disease-specific
focus and excluding people with comorbid psychological disorders, have offered
very few insights and discoveries regarding the treatment of co-morbidities or the
underlying processes of comorbid physical and psychological illnesses. As a result,
clinicians have very few resources that lend insight into the complex treatment
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decisions necessary for patients with co-morbidities. This book will assist both
the clinician and the researcher by providing information regarding the prevalence
of various psychological co-morbidities in populations with specific physical
illnesses; physiological, pharmacological, and behavioral mechanisms of
co-morbidities; and implications for assessment and treatment in these populations.
Each chapter focuses on a physical illness and reviews research pertinent to the
psychological co-morbidities associated with that illness concluding with clinical
considerations specific to the comorbid population. Physical illnesses of focus
include the largest contributors to mortality in our population, such as obesity, type
2 diabetes, tobacco dependence, cardiovascular disease, and cancer; as well as those
that are associated with significant healthcare burden, including chronic pain,
irritable bowel syndrome, HIV/AIDS, chronic obstructive pulmonary disease,
multiple sclerosis, and dementia.

Although a significant body of research has specifically focused on psychological
co-morbidities of physical illnesses, the research is distributed across disparate
fields, including medicine, behavioral medicine, psychiatry, nursing, and mental
health services. This book brings this research together, making it a valuable
resource for professionals in each of these fields who may not otherwise be exposed
to the vast array of findings, discoveries, and clinical information regarding psycho-
logical co-morbidities of physical illness.

This book also serves as a reference for clinicians, researchers, and trainees
who work with comorbid populations in clinical, public health, and academic set-
tings. The content is relevant to the work of psychologists, mental health provid-
ers, epidemiologists, social workers, nurses, nurse practitioners, primary care
physicians, medical specialists, and other allied healthcare workers. Because
patients with psychological and medical co-morbidities may be encountered in
either mental health or medical settings, assessment and treatment issues are dis-
cussed from both perspectives. Psychological conditions can sometimes be over-
looked in medical settings, just as physical illnesses can sometimes be overlooked
in mental health settings. This book informs practitioners about common co-
morbidities, the implications of the comorbidity, as well as how to assess and treat
in that setting. Included are brief assessment tools, practical summaries of the
treatment outcome literature, and discussion of challenging clinical issues. Finally,
by bringing together the literature on psychological and physical co-morbidities,
important unanswered clinical questions and avenues for future research are
highlighted.

Worcester, MA, USA Sherry Pagoto
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Chapter 1
Psychological Co-morbidities of Obesity

Sherry Pagoto, Kristin Schneider, Bradley M. Appelhans, Carol Curtin,
and Alexandra Hajduk

1.1 Introduction

The association between obesity and psychological disorders has gained attention as
the prevalence of obesity has rapidly increased in recent decades. Prevalence of obesity
in people with psychological disorders has grown as fast or faster than in the general
population (Allison et al., 2009), which points to a growing health disparity in psycho-
logical-disordered populations. Not only are people with various psychological disor-
ders disproportionately affected by obesity, but obesity appears to increase risk for
various psychological disorders. The aim of this chapter is to provide a comprehensive
overview of the associations between obesity and psychological disorders, potential
mechanisms underlying these associations, and assessment and treatment of individu-
als with these co-morbidities, including clinical challenges. Gaps in the research
literature will be identified and recommendations for future made.

1.2 Mood Disorders

Major depressive disorder, dysthymic disorder, and bipolar disorder are the primary
mood disorders described in the DSM-IV-TR (American Psychiatric Association,
2000). This chapter will focus on major depressive disorder and bipolar disorder,
because associations between these disorders and obesity have been documented in
the literature.

S. Pagoto (<)
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Division of Preventive and Behavioral Medicine, Department of Medicine,
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1.2.1 Major Depressive Disorders

1.2.1.1 Prevalence of Co-occurring Depression and Obesity

Major depressive disorder is characterized by periods of 2 weeks or more of
depressed mood and/or anhedonia, in conjunction with other symptoms, including
significant disturbance in appetite or sleep, psychomotor agitation or retardation,
loss of energy, concentration problems, feelings of worthlessness or guilt, or suicidal
ideation or intent (American Psychiatric Association, 2000). In the general US pop-
ulation, the prevalence of major depressive disorder is around 5-9% for women and
2-3% for men (American Psychiatric Association). An association between obesity
and depression,' albeit modest at times, has been observed in both epidemiological
and clinical studies. In a US nationally representative sample, a slightly but signifi-
cantly higher percentage of obese adults (18.6%) met criteria for lifetime depression
than nonobese adults (16.0%) (Simon et al., 2006). Another population-based study
in the US reported that compared to normal-weight individuals, obese and morbidly
obese individuals were 1.56 and 2.00 times, respectively, more likely to report
depression in their lifetime and 1.52 and 1.91 times, respectively, more likely to
endorse depression in the past year (Petry, Barry, Pietrzak, & Wagner, 2008).

Prevalence of depression seems to increase with increasing degrees of obesity.
For example, in a US population-based sample, prevalence of lifetime depression in
class I/IT obesity (Body mass index (BMI)=30-39.9) was 24.1% compared to
32.1% for class III obese (BMI >40) individuals. Differences were apparent for past
year depression as well, with prevalence rates of 11.4% for class I/II obesity and
16.2% for class I1I obesity (Petry et al., 2008). Among weight loss treatment-seeking
obese individuals, prevalence of depression is even higher, with 19-50% reporting
a lifetime history of depression (Black, Goldstein, & Mason, 1992; Britz et al.,
2000; Bulik, Sullivan, & Kendler, 2002). Although the relationship between depres-
sion and obesity has been found more often in women (Barry, Pietrzak, & Petry,
2008; Carpenter, Hasin, Allison, & Faith, 2000; Roberts, Deleger, Strawbridge, &
Kaplan, 2003; Roberts, Kaplan, Shema, & Strawbridge, 2000) than men (Barry
et al.), one study found that class III obesity was associated with depression in both
sexes (Onyike et al., 2003). At higher levels of obesity, risk of depression appears to
be comparable for men and women. Age might also be a factor in sex differences in
the association between obesity and depression. In a prospective community-based
cohort study of older adults aged 70-79, obesity and especially, abdominal obesity,
predicted onset of significant depressive symptoms over 5 years in men but not
women, controlling for SES (Vogelzangs et al., 2010).

Other studies found no significant association between obesity and depression.
One longitudinal study examined the influence of obesity on depression incidence

"Major depressive disorder will be referred to as “depression” in this chapter, whereas “depressive
symptoms” will be referred to where an actual diagnosis of major depressive disorder has not been
formally made.
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over 12 years using the Canadian National Population Health Survey and found no
relationship between obesity and the development of depression in females, and that
obesity actually protected against the development of depression in males (Gariepy,
Wang, Lesage, & Schmitz, 2010). Although obesity did not significantly predict
new cases of depression, the prevalence of depression at each time point was higher
for obese individuals compared to nonobese individuals. Numerous physical and
psychosocial factors were controlled for in this study, including sex, age, SES, mari-
tal status, physical activity, smoking status, perceived health status, social support,
and childhood trauma; however, findings were the same in unadjusted models.
Given the longitudinal nature of this study, results suggest that obesity is not a risk
factor for depression. Another epidemiological study found that the association
between obesity and depression in men or women was eliminated after controlling
for stressful life events, medical conditions, and physical disability (Pickering,
Grant, Chou, & Compton, 2007). Study results seem to vary depending on nature of
sample and covariates included in the models.

Given the conflicting nature of the literature, two systematic reviews and one
meta-analysis were performed to evaluate overall study findings on the association
between obesity and depression (Atlantis & Baker, 2008; Blaine, 2008; Luppino
et al., 2010). One systematic review of 4 prospective and 20 cross-sectional studies
concluded that moderate support exists for an obesity-depression association
(Atlantis & Baker, 2008). A systematic review and meta-analysis of longitudinal
studies reported that obese individuals had a 55% increased risk of developing
depression, and individuals with depression had a 58% increased risk of developing
obesity (Luppino et al., 2010). Consistent results were reported in a second meta-
analysis of longitudinal studies, such that risk for depression was significantly
higher in obese compared to nonobese individuals (Blaine, 2008). Although there
are some exceptions, evidence generally supports an association between depres-
sion and obesity.

1.2.1.2 Pathophysiology

Several mechanisms have been proposed to explain the relationship between obesity
and depression, including hypothalamic-pituitary-adrenal (HPA) axis dysregula-
tion, inflammation, antidepressant medication, and psychological factors.

Hypothalamic-Pituitary-Adrenal Axis Dysregulation

The HPA axis is a complex hormonal cascade that regulates the secretion of cortisol,
a glucocorticoid hormone (Habib et al., 2000). Stress triggers neurons in the hypo-
thalamus to secrete corticotrophin-releasing hormone (CRH) into the portal vascu-
lature shared with the pituitary gland. CRH elicits secretion of adrenocorticotropic
hormone (ACTH) from the anterior pituitary into the peripheral circulation, where
it eventually stimulates the adrenal cortex to secrete cortisol. Circulating cortisol
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feeds back to the hypothalamus and pituitary to inhibit further HPA axis activation.
Prolonged or frequent activation of the HPA axis due to chronic stress is believed to
result in HPA axis dysregulation (Tsigos & Chrousos, 2002), which has been asso-
ciated with both obesity and depression and thus, is a possible mechanism for the
association. Numerous neural, hormonal, and immunological factors regulate the
HPA axis and may play a role in the association between depression and obesity.
This section will focus on the most well-studied components.

In addition to its role in regulating cortisol secretion, CRH helps to regulate a
number of other behavioral, neuroendocrine, and autonomic responses during stress,
including the suppression of appetite during the acute phase of stress (Dunn &
Berridge, 1990; Mastorakos & Zapanti, 2004). Hypersecretion of CRH resulting
from chronic stress may produce dysregulation of this component of the HPA axis.
Individuals with depression demonstrate chronic hypersecretion of CRH (Tsigos &
Chrousos, 2002) and increased CRH concentrations in cerebrospinal fluid
(Raadsheer, Hoogendijk, Stam, Tilders, & Swaab, 1994). CRH hypersecretion is
not only strongly associated with depression, but it also may influence obesity. One
study reported that mice with CRH hypersecretion increased food intake, gained
weight, and developed insulin resistance compared to those with normal CRH secre-
tion (Coste, Murray, & Stenzel-Poore, 2001). The evidence on the role of CRH in
depression has led to the development of CRH receptor antagonists for depression
treatment, but clinical trials have not yet been conducted (Schule, Baghai, Eser, &
Rupprecht, 2009). If CRH receptor antagonists demonstrate efficacy for depression,
it would be worth exploring whether they can also decrease weight or adiposity.

As mentioned earlier, circulating cortisol feeds back to the hypothalamus and
pituitary to suppress HPA axis activation (Bjorntorp, 2001). Impairment in this
feedback mechanism, often referred to as glucocorticoid resistance, is associated
with depression, perhaps playing a causal role (Anacker, Zunszain, Carvalho, &
Pariante, 2011). Elevated circulating glucocorticoids (i.e., hypercortisolism)
observed in depressed individuals can also contribute to the development of obesity
(Tsigos & Chrousos, 2002). Hypercortisolism stimulates intake of carbohydrates
and fat, and reduces energy expenditure (Kyrou, Chrousos, & Tsigos, 2006). Chronic
hypercortisolism also promotes abdominal fat storage (Kyrou et al.; Weber-Hamann
et al., 2002), which is highly correlated with obesity (Rosmond & Bjorntorp, 1998;
Rosmond, Dallman, & Bjorntorp, 1998).

Hypercortisolism appears to contribute to overall obesity, not just abdominal fat
storage, via leptin. Leptin affects the HPA axis by influencing cortisol production.
Experimental studies with rats demonstrate that leptin sensitivity occurs following
an adrenalectomy, and in this context, heightened administration of glucocorticoids
leads to overeating and hence vulnerability to obesity (Bjorntorp, 2001). The higher
leptin levels observed in obese individuals may result from desensitization to the
effects of leptin (i.e., leptin resistance; Lu, 2007). This could increase risk for
depression, as studies in rats suggest that leptin has antidepressant effects (c.f. Lu).
More research is needed to confirm whether hypercortisolism can result in “leptin
resistant” obesity, but leptin appears to be a potential mechanism linking depression
and obesity.
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Inflammatory Markers

Inflammatory markers are also associated with the HPA axis in that many stimulate
its activation. Inflammatory markers such as tumor necrosis factor-o. (TNF-a), inter-
leukin-1p, interleukin-6 (IL-6), and C-reactive protein (CRP) have each been associ-
ated with obesity and depression (Rexrode, Pradhan, Manson, Buring, & Ridker,
2003). Obesity has been deemed a “low-grade inflammatory state,” due in part to the
high levels of inflammatory markers observed among the obese (c.f. Cancello &
Clement, 2006). In turn, inflammation has been associated with depressive symp-
toms including anhedonia and increased sleep (Bower, Ganz, Aziz, & Fahey, 2002;
Capuron, Ravaud, & Dantzer, 2000). A cross-sectional study of the relationship
between depression, obesity, and inflammatory pathways found that increased
inflammation resulting from obesity did not promote depression, but rather depres-
sion was associated with obesity, which promoted increased inflammation (Miller,
Freedland, Carney, Stetler, & Banks, 2003). Longitudinal studies are needed to con-
firm the temporal relationship between depression, obesity, and inflammation.

Antidepressant Medication

Psychotropic medication has been implicated as a significant contributor to the
obesity epidemic (McAllister et al., 2009) and likely plays a role in the association
between depression and obesity. One population-based cross-sectional study of
Norwegian adults found that use of selective serotonin reuptake inhibitors (SSRIs)
was associated with total obesity and abdominal obesity (Raeder, Bjelland, Vollset,
& Steen, 2006). Further analysis of the influence of specific SSRIs found that parox-
etine was associated with total and abdominal obesity, but sertraline, fluoxetine, and
fluvoxamine® were associated with abdominal but not total obesity. Citalopram was
not associated with either total or abdominal obesity. A longitudinal study found an
increased risk of obesity over 10 years among adults taking venlafaxine or an SSRI
(Patten et al., 2009). Tricyclic antidepressants were not significantly associated with
obesity risk in that study; however, two reviews have reported weight gain in indi-
viduals taking tricyclic antidepressants (Fava, 2000; Uher et al., 2011). Monoamine
oxidase (MAO) inhibitors have also been associated with significant weight gain
(Fava, 2000). That certain antidepressant medications are associated with weight
gain could at least partially explain the association between obesity and depression.

Psychological Mechanisms

Several psychological factors characteristic of depression and/or obesity may explain
their association. For example, weight stigmatization is a common experience among
obese individuals (Puhl, Moss-Racusin, Schwartz, & Brownell, 2008). Weight stigma

2 Given the low number of participants taking these medications, these three medications were
categorized into one group.
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can contribute to depression (Chen et al., 2007) and body dissatisfaction (Cargill,
Clark, Pera, Niaura, & Abrams, 1999; Friedman, Reichmann, Costanzo, & Musante,
2002). Obesity is often perceived as unattractive and as a sign of poor self-control and/
or laziness (Fabricatore & Wadden, 2004), and obese individuals commonly report
experiencing stigma from loved ones, teachers, and healthcare professionals (Puhl &
Brownell, 2006). Studies have found links between body dissatisfaction and depression
in obese Caucasian males and females (Grilo & Masheb, 2005), obese adolescents
(Goldfield et al., 2010), and Black and Hispanic women (Hrabosky & Grilo, 2007),
suggesting that this association is true regardless of age, sex, and cultural background.
Obesity stigma and negative body image are generally more predictive of depression
in women than men (Puhl & Heuer, 2009), which may explain, in part, the weaker
relationship observed between obesity and depression in men.

1.2.1.3 Clinical Care
Assessment

Given the high rate of depression among obese patients, assessing depression in
obese patients in primary care, weight treatment settings, and in other medical settings
would seem indicated and standard screening instruments should be used. Depression
could have implications for further weight gain as well as ability to lose weight. In
studies of weight loss program participants, depression has been associated with less
weight loss (Pagoto et al., 2007) and higher risk for regain (Clark, Cargill, Medeiros,
& Pera, 1996; Linde et al., 2004), although not all studies report an adverse effect of
depression on weight loss outcomes. One trial reported no difference in weight loss
in depressed and nondepressed weight loss program participants, but the fairly high
drop-out rate (30% did not attend any weight loss groups) could have masked group
differences (Ludman et al., 2009). Although depression is prevalent in bariatric
surgery patients, depressive symptoms at baseline was not associated with 1-year
weight loss outcomes following gastric bypass in one study (Ma et al., 2006), no
association was found between a lifestime history of depressive disorders and 1-year
weight loss outcomes following lap band surgery in another study (Semanscin-Doerr,
Windover, Ashton, & Heinberg, 2010), and depression improved significantly
following gastric bypass in a third study (Hayden, Dixon, Dixon, Shea, & O’Brien,
2011). The literature suggests that depression is not a predictor of outcome following
weight loss surgery and should not therefore be considered a contraindication.
Depression assessment appears to be critical prior to nonsurgical weight loss attempts
given it has implications for outcome, but less so for surgical weight loss attempts.

Treatment

When depression is co-morbid with obesity, treatments that can impact both condi-
tions are ideal and options include certain psychotherapies, antidepressant medica-
tions, and appetite-suppressing medications.
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Psychotherapy

Several randomized controlled trials have tested the efficacy of psychotherapy
on weight loss and depression in samples that were not selected for depression.
In separate studies, both cognitive-behavioral therapy (CBT) and cognitive ther-
apy (CT) were tested as adjuncts to dietary intervention and both studies found
improved weight loss outcomes compared to diet-alone conditions (Rodriguez-
Hernandez et al., 2009; Werrij et al., 2009). Although these studies found no
overall differences in self-reported depression scores between conditions, one
of the studies examined a subsample of participants with mild-to-severe depres-
sive symptoms (Beck Depression Inventory scores >10) and found that the CBT
condition was more successful at maintaining their weight loss relative to
diet alone (Werrij et al.). Integrating components of cognitive and/or behavioral
therapy into weight loss treatment has become commonplace and generally
results in decreases in depressive symptoms within nondepressed samples (e.g.,
Andersen et al., 1999; Bacon et al., 2002; Carels, Darby, Cacciapaglia, &
Douglass, 2004; Ello-Martin, Roe, Ledikwe, Beach, & Rolls, 2007; Malone,
Alger-Mayer, & Anderson, 2005; Sbrocco, Nedegaard, Stone, & Lewis, 1999;
Womble et al., 2004). In addition to being added as an adjunct to weight loss
treatment, CBT has also been tested as the sole intervention for weight loss. One
randomized controlled trial compared CBT to a modified version of CBT that
focused on the psychological and physiological effects of obesity (Rapoport,
Clark, & Wardle, 2000). Despite the fact that neither treatment included a tradi-
tional diet intervention, results demonstrated that both treatments produced
modest weight loss, which was maintained at the 1-year follow-up (Rapoport
et al.). CBT appears effective at reducing weight and depressive symptoms, but
whether results generalize to samples who actually have a diagnosis of depres-
sion remains to be seen.

Major depressive disorder is often an exclusion criterion in weight loss trials,
which limits our knowledge of weight loss outcomes in people who have depres-
sion. Two studies specifically recruited samples with depression to address this
gap in the literature. One was a small nonrandomized study that examined whether
behavioral activation treatment for depression combined with dietary counseling
improved depression and facilitated weight loss in 14 obese women with depres-
sion (Pagoto, Bodenlos, et al., 2008). After 12 weeks of treatment, significant
decreases in depression and weight were observed, with 72% of the sample in
remission from depression by the end of treatment. Results suggest that targeting
both depression and obesity in treatment may be helpful. Another study random-
ized 203 obese patients with depression to a behavioral weight loss intervention
with or without CBT for depression (Linde et al., 2011). They found that the addi-
tion of CBT did not improve weight loss, but did result in slightly greater improve-
ments in depressive symptoms, although both groups improved significantly. More
research is clearly needed to determine the optimal behavioral approach to weight
loss and depression when they co-occur, as well as whether it is necessary to treat
depression to facilitate weight loss.
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Antidepressant Medication

The effects of different antidepressants on body weight are variable. Generally,
SSRIs are either weight neutral or cause weight gain (e.g., paroxetine). Early studies
suggested that fluoxetine produced short-term weight loss, but effects were not sus-
tained for 1 year or longer (Darga, Carroll-Michals, Botsford, & Lucas, 1991;
Goldstein et al., 1994; Michelson et al., 1999). Buproprion, a noradrenaline and
dopamine reuptake inhibitor, is an antidepressant that may facilitate weight loss.
Two placebo-controlled randomized trials examined the efficacy of buproprion on
depressive symptoms and weight loss (Croft et al., 2002; Jain et al., 2002). One trial
recruited people with obesity and mild depressive symptoms and found that partici-
pants who received 26 weeks of bupropion plus a reduced calorie diet lost signifi-
cantly more weight (4.4 kg) than participants who received placebo plus a reduced
calorie diet (1.7 kg), although improvement in depressive symptoms did not differ
between the conditions (Jain et al., 2002). The second trial examined the effect of
sustained buproprion treatment in people with major depression and who had lost
weight after an 8-week open-label phase of buproprion (Croft et al., 2002). Results
showed that individuals taking buproprion were significantly more likely to main-
tain their weight loss during the subsequent 44 weeks of treatment than those taking
the placebo (Croft et al., 2002). Buproprion has also been combined with naltrexone
for weight loss given the effect of naltrexone on reducing food intake and tempering
brain reward pathways. Results from placebo-controlled randomized trials demon-
strated that the combination of buproprion and naltrexone resulted in significantly
greater weight loss than placebo, buproprion alone, and naltrexone alone (Greenway
et al., 2010; Greenway, Dunayevich, et al., 2009; Greenway, Whitehouse, et al.,
2009; Wadden et al., 2011). None of these trials included or identified enough par-
ticipants with depression to be able to evaluate the impact on depressive symptoms.
Whether the combination of buproprion and naltrexone improves depression and
facilitates weight loss among individuals with diagnosed depression should be
examined.

Appetite Suppressants

Sibutramine, an appetite suppressant, and serotonin-norepinephrine-dopamine
reuptake inhibitor gained significant interest as a promising obesity medication,
particularly in people with depression (James et al., 2000; McNeely & Goa, 1998).
Enthusiasm has since dissolved given studies showing sibutramine is not efficacious
in the treatment of depression (Sharma & Henderson, 2008), can raise blood pres-
sure in some people (McTigue et al., 2003), and increases risk for nonfatal myocar-
dial infarction and nonfatal stroke per emerging data from the SCOUT trial (James
etal., 2010). As a result of these findings, in 2010 the European Medicines Agency
suspended its use as a weight loss agent in Europe (European Medicines Agency,
2010) and the US FDA followed shortly thereafter (U.S. Food and Drug
Administration, 2010). Generally, the literature provides very little support for any
medication that improves depressive symptoms and facilitates weight loss.
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Issues in Treatment Decision Making

Because depression can lead to weight gain as well as interfere with weight loss
attempts, treating depression using evidence-based approaches prior to an intensive
behavioral weight loss program may be indicated (Fabricatore & Wadden, 2004).
One clinical challenge is that some patients presenting for weight loss treatment may
not be interested in depression treatment or may not want to wait until depressive
symptoms remit before trying to lose weight. Some patients attribute their depres-
sion directly to their weight problems and believe that improvement in depression is
contingent on a certain amount of weight loss. Such cognitions can be the source of
significant resistance to depression treatments that do not directly address weight.
For this reason, integrating weight loss strategies into depression treatment can be
helpful. Cognitive strategies that challenge the belief that resolving depression is
dependent on weight loss may be helpful, and behavioral strategies such as activity
and mood monitoring can be used to increase the patient’s awareness of activities
that have a positive impact on their mood at their current weight. Exercise is another
intervention that could impact both depression and weight. Several trials have now
established the efficacy of exercise for treating depression (Blumenthal et al., 2007;
Craft, Freund, Culpepper, & Perna, 2007; Dunn, Trivedi, Kampert, Clark, &
Chambliss, 2005) and it has recently been recommended in National Institute of
Health and Clinical Excellence guidelines as an evidence-based treatment for depres-
sion (National Institute of Health and Clinical Excellence, 2009). Exercise trials
have not exclusively recruited obese samples or demonstrated a significant impact
on weight loss; however, patients not interested in traditional depression treatments
might consider an exercise intervention given the relevance to weight.

Clinicians treating obese patients with co-morbid depression should be aware of
any psychotropic medications the patient may be taking, given that some have
weight gain side effects. Patients on medications associated with weight gain should
be encouraged to discuss the weight implications and alternatives with the prescrib-
ing provider. A concern regarding antidepressant medications in particular is that
initial evidence suggests they are less effective in obese patients. An inpatient clinic-
based study of 408 patients with depression reported that after 5 weeks of antide-
pressant treatment, 50% of lean individuals experienced a 50% reduction in
depression rating scale symptoms, while only 17.4% of obese individuals experi-
enced that same reduction (Kloiber et al., 2007). Whether obese individuals are
slower to respond to antidepressant medication or whether they have less overall
treatment response is unknown. Given the high rate of depression among obese
patients, more controlled research is needed on the efficacy of antidepressant medi-
cations among obese individuals.

Considerations for Racial and Ethnic Minorities

Although racial and ethnic minorities have higher rates of obesity than Caucasians
(Flegal, Carroll, Ogden, & Johnson, 2002; Hedley et al., 2004), obesity does not
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seem as strongly linked to depression. In a nationally representative sample of 9,125
participants from the National Co-morbidity Survey Replication, the prevalence of
lifetime depression in obese vs. nonobese individuals was significantly greater among
non-Hispanic Whites (24.4% vs. 18.9%), but not among African-American, Hispanic,
and other racial and ethnic categories (Simon et al., 2006). However, the negative
health consequences of co-occurring obesity and depression appear to be more detri-
mental for ethnic minorities than non-Hispanic Whites. One cross-sectional study
examined the relationship between obesity, depression, race, and chronic disease risk
in a sample of primary care patients and found that the influence of obesity and
depression on diabetes and hypertension risk was greater for African-American
patients, compared to non-Hispanic White participants (Stecker & Sparks, 2006).
Obese African-Americans with depression were 12 times more likely to be diag-
nosed with hypertension and almost 15 times more likely to be diagnosed with dia-
betes, compared to lean non-Hispanic White participants without depression.
Improving depression screening and treatment in racial and ethnic minorities with
obesity may be important to curb the health disparities observed in obesity-related
medical conditions.

1.2.2 Bipolar Disorder

Bipolar disorder is a mood disorder that is characterized by clinically distinct mood
swings and accompanying shifts in activity levels. Patients with bipolar disorder
typically experience bouts of depression and one or more episodes of mania or
hypomania. Currently, bipolar disorder has two types: bipolar I disorder requires
the occurrence of manic episodes that significantly interfere with functioning, often
in addition to depressive episodes, while a diagnosis of bipolar II disorder requires
the occurrence of major depressive episodes and at least one hypomanic episode
(American Psychiatric Association, DSM-IV-TR, 2000). In the US, the prevalence
of bipolar I disorder ranges from 0.4 to 1.6% and the prevalence of bipolar II
disorder is 0.5% (American Psychiatric Association).

1.2.2.1 Prevalence of Co-occurring Bipolar Disorder and Obesity

Epidemiological studies suggest a link between obesity and bipolar disorder. A
study of a nationally representative sample of adults found significantly higher life-
time prevalence of bipolar disorder in obese individuals (2.8%) compared to their
lean counterparts (1.9%) (Simon et al., 2006). Studies using clinical samples with
bipolar disorder report rates of obesity that range from 19 to 35% (Elmslie,
Silverstone, Mann, Williams, & Romans, 2000; Fagiolini et al., 2002; Fagiolini,
Kupfer, Houck, Novick, & Frank, 2003; McElroy et al., 2002). One study found that
rates of obesity in individuals with bipolar disorder were higher (19 and 20%, in
males and females respectively) than a reference group of age- and sex-matched
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controls (10 and 13%, in males and females, respectively; Elmslie et al., 2000).
Other studies have shown elevated risk of obesity in females with bipolar disorder,
but not males (Barry et al., 2008; Pickering et al., 2007). Taken together, the evi-
dence favors an increased risk for obesity among adults with bipolar disorder.

1.2.2.2 Pathophysiology

Weight gain appears to occur at the onset of bipolar disorder, suggesting that factors
related to the disorder or its treatment may be involved in the development of obe-
sity (Shah, Shen, & El-Mallakh, 2006). Mechanisms explaining the association
between bipolar disorder and obesity include psychopharmacology and HPA axis
dysregulation, which will be discussed below. A third mechanism is lifestyle factors,
including diet quality and physical activity levels, which may become disrupted by
bipolar disorder. Lifestyle behaviors of individuals with severe mental illness (which
includes bipolar disorder) are discussed at length in Sect. 1.5.2.2 of this chapter.

Psychopharmacology

One likely contributor to obesity among people with bipolar disorder is weight gain
side effects from medications used to treat bipolar disorder. Weight gain, and often
substantial weight gain, is a significant side effect of mood stabilizers, anticonvul-
sants, and antipsychotic medications, the three types of psychotropic medications
used to treat bipolar disorder (Chen & Silverstone, 1990; Mclntyre, 2002; Torrent
et al., 2008). A complete discussion of weight gain side effects of antipsychotic
medication can be found in Sect. 1.5.2.1 of this chapter. In terms of mood stabi-
lizers and anticonvulsants, a review of the literature reported that lithium increased
weight in 9.8-11.1% of participants across trials and valproate increased weight in
11.9-20.8% of participants across trials (Coryell, 2009). Another review reported
that studies have shown lithium can cause 4.5-12 kg weight gain in the first year
with leveling off thereafter (Torrent et al., 2008). Weight gain side effects of lithium
have been attributed to slowed metabolism, increased appetite, fluid retention, and
hypothyroidism, in some cases. The review also concluded that valproate, an anti-
convulsant, has been associated with 3—10 kg weight gains over 1 year, but lam-
otrigine, another anticonvulsant, was not associated with significant weight gain in
trials (Torrent et al.). The majority of medications used to treat bipolar disorder
seem to have weight gain side effects, although not all patients are affected.

HPA Axis Dysregulation
Chronic stress and activation of the HPA axis have been observed during both manic

and depressive episodes in individuals with bipolar disorder (Cassidy, Ritchie, &
Carroll, 1998) and abnormalities in HPA axis functioning have been observed during
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active symptoms and remission (Watson, Gallagher, Ritchie, Ferrier, & Young,
2004). One study reported that individuals with bipolar disorder had higher cortisol
levels compared to individuals with unipolar depression, regardless of whether
symptoms were present or in remission (Rybakowski & Twardowska, 1999).
Research into the impact of manic episodes on HPA axis functioning is sparse, but
may have implications for the development of obesity.

1.2.2.3 Clinical Care
Assessment

If bipolar disorder is suspected in an obese patient presenting for weight manage-
ment, referral to psychiatry for formal diagnostic assessment should follow.
Because medication is typically necessary in the management of bipolar disorder,
thorough assessment of medication status and adherence is necessary before pro-
ceeding to weight loss treatment. Untreated bipolar disorder could certainly have
implications for success in behavioral weight management as well as for outcomes
and postsurgical self-care in bariatric surgery patients. Little consensus exists on
the psychological grounds on which to postpone or recommend against surgery, but
bipolar disorder is one of the top reasons cited for recommending against surgery
(Walfish, Vance, & Fabricatore, 2007), and initial evidence suggests that surgical
weight loss outcomes may be worse in individuals with bipolar disorder (Semanscin-
Doerr et al., 2010). However, worse weight loss outcome does not necessarily jus-
tify denial of surgery, as people with bipolar disorder might have even greater
difficulty losing weight using nonsurgical means than people without mental
illness. Key issues of surgical readiness are psychological stability. and ultimately,
the ability to follow through with pre- and postsurgical care instructions, given that
noncompliance can affect outcomes. Finally, suicidality should be evaluated in
weight treatment-seeking patients with bipolar disorder, given that bipolar is asso-
ciated with a suicide rate that is 20 times that of the general population (Simon,
Hunkeler, Fireman, Lee, & Savarino, 2007).

Evidence-Based Treatment

Medication Augmentation and Switching

Weight gain is a common reason for medication discontinuation in bipolar disorder
(Sachs & Rush, 2003). One approach to offsetting weight gain from mood stabiliz-
ing or antipsychotic medications is via supplemental medications that facilitate
weight loss. One randomized controlled trial compared the effect of supplementing
mood stabilizers or antipsychotics with either sibutramine or topiramate on weight
(McElroy, Frye, et al., 2007). Participants were obese and met criteria for a bipolar
disorder or schizoaffective disorder bipolar type and had experienced a recent
weight gain attributed to their psychotropic medication. Results demonstrated that
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participants lost significant and comparable amounts of weight on sibutramine
(4% of body weight) and topiramate (3% of body weight) over 24 weeks. However,
the study had an 88% drop-out rate mostly due to worsened mood, side effects, and
lack of weight loss, with no differences in drop-out between conditions.

Another approach to correcting medication-induced weight gain is medication
switching, which involves switching from a medication with a high weight gain
profile to one of a weight neutral or weight loss profile. Lamotrigine, an anticonvul-
sant medication with some initial efficacy data in the treatment of bipolar disorder
but with a weight neutral profile, is one candidate for medication switching. Two
double-blind placebo-controlled randomized trials comparing lamotrigine to lithium
in participants with bipolar I disorder demonstrated that patients taking lamotrigine
remained weight stable (Sachs et al., 2006) or lost weight (Bowden et al., 2006) after
1 year of treatment, while participants taking lithium gained weight. Symptom con-
trol was not reported in either trial, but unfortunately, the effectiveness of lamotrigine
for acute mania is not well-supported. A thorough discussion of medication switch-
ing in the context of antipsychotic medication regimens can be found in Sect. 1.5.3.2,
but generally, switches from olanzipine or risperidone to either ziprasione or aripip-
razole have been found to reverse weight gains. Further research is needed to estab-
lish the optimal medication(s) for bipolar disorder in the context of obesity.

Research suggests that female sex, family history of obesity, and severe weight
fluctuations during adulthood are risk factors for medication-induced weight gain in
bipolar disorder and should be assessed during a medication consultation (Baptista,
De Mendoza, Beaulieu, Bermudez, & Martinez, 2004; Fagiolini & Chengappa,
2007).In2004, the American Diabetes Association, American Psychiatric Association,
American Association of Clinical Endocrinologists, and the North American
Association for the Study of Obesity made recommendations for the monitoring of
patients taking antipsychotic medications (Bond, Kauer-Sant’ Anna, Lam, & Yatham,
2010). These recommendations include taking a personal and family history of obe-
sity and obesity-related medical conditions; regular monitoring of BMI, blood pres-
sure, and metabolic indices; and lifestyle counseling for diet and physical activity.
Providers should be aware that weight gain, particularly in weight-conscious patients,
could lead to medication nonadherence and/or discontinuation, which has implica-
tions for management of bipolar disorder.

Behavioral Interventions

A full review of behavioral weight loss interventions in populations with severe
mental illness can be found in Sect. 1.5.3.1. Generally, behavioral weight loss inter-
ventions have been shown to be efficacious in people with a range of severe mental
illnesses including bipolar disorder (Poulin et al., 2007). Many of these studies
included individuals with bipolar disorder, but none focused exclusively on this
group. As such, the specific challenges to behavioral weight loss in individuals with
bipolar disorder are not well-described.

In practice, few patients with bipolar disorder receive adequate weight counseling.
A cohort chart review study of patients from a veterans’ medical center who were
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diagnosed with bipolar disorder reported that 41% of patients received two diet and/or
physical activity consultations (i.e., counseling contacts) and only 24% received more
than two consultations (Goodrich, Lai, Lasky, Burghardt, & Kilbourne, 2010). When
medications with weight gain side effects are prescribed, patients may benefit from
concurrent enrollment in a weight gain prevention program to temper the effect of
medication on weight. Intervention timing may play a key role in whether concurrent
weight gain prevention treatment is effective. Stabilization of depressive and/or manic
symptoms may be required prior to weight loss treatment to maximize outcomes.

1.2.3 Summary

Mood disorders in general appear to be linked to greater risk for obesity. Common
physiological and psychological processes between mood disorders and obesity seem
to account for the co-morbidity at least in part but psychotropic medications also
appear to play a role. Mood disorders have negative implications for behavioral
weight loss interventions, possibly due to the intensity and reliance on self-regulation.
Surgical weight loss intervention outcomes are less impacted, however uncontrolled
bipolar disorder could increase the risks of surgical interventions. More research is
needed to understand how to prevent weight gain in these populations as well as more
potent weight loss strategies, given the elevated rate of obesity.

1.3 Anxiety Disorders

Collectively, anxiety disorders are the most common psychological disorders with
approximately 40 million American adults, or about 18.1% having an anxiety disor-
der in a given year (Kessler, Chiu, Demler, Merikangas, & Walters, 2005). Anxiety
disorders encompass a range of diagnoses including generalized anxiety disorder
(GAD), agoraphobia, panic disorder, specific phobia, social phobia, obsessive com-
pulsive disorder (OCD), posttraumatic stress disorder (PTSD), acute stress disorder,
anxiety due to a general medical condition, substance-induced anxiety disorder, and
anxiety disorder not otherwise specified (American Psychiatric Association, 2000).
Epidemiological studies have demonstrated an increased risk of obesity with GAD,
panic disorder, specific phobia, social phobia, and PTSD (Petry et al., 2008; Scott
et al., 2008; Simon et al., 2006). Although not an anxiety disorder in itself, a history
of childhood sexual abuse, regardless of whether accompanied by PTSD, has also
been shown to be associated with increased risk for obesity. The associations
between anxiety disorders and obesity appear to be somewhat weaker than other
psychological disorders reviewed in this chapter, and the literature is far less developed.
This section will review the available literature on the prevalence of co-occurring
anxiety disorders and obesity, the pathophysiology of the co-occurrence, assessment
and treatment issues, and areas for future research.
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1.3.1 Generalized Anxiety Disorder

The predominant features of GAD are excessive anxiety and worry, difficulty
controlling worry, irritability, restlessness, disturbed sleep, muscle tension, and
problems with concentration occurring for at least 6 months. Approximately 3%
of the population in any given year will have GAD (Kessler et al., 2005) and the
lifetime prevalence is 5% (American Psychiatric Association, 2000).

1.3.1.1 Prevalence of Co-morbid Anxiety Disorders and Obesity

Epidemiological research suggests an association between GAD and obesity. In a
cross-sectional study using the National Epidemiologic Survey on Alcohol and
Related Conditions (NESARC), being overweight, obese, or extremely obese was
associated with significantly increased odds of having lifetime or past year GAD
relative to normal-weight individuals (Petry et al., 2008). Lifetime prevalence of
GAD was 3.85% among the overweight, 5.60% among the obese, and 8.26% among
the extremely obese. Past year prevalence of GAD was 1.86% among the over-
weight, 2.77% among the obese, and 3.67% among the extremely obese. A prospec-
tive population-based study of 544 women observed that obesity was associated
with a 6.27 increased risk of developing GAD over 30 years (Kasen, Cohen, Chen,
& Must, 2008). However, findings from the National Co-morbidity Survey-
Replication found higher prevalence of any lifetime anxiety disorder in obese adults,
but not GAD specifically (Simon et al., 2006).

1.3.1.2 Pathophysiology and Treatment Implications

GAD might increase risk for obesity via physiological and/or behavioral mecha-
nisms, but research is lacking in this area. Psychopharmacology for GAD
may play a role in the connection to obesity because antidepressant medications
are often used to treat GAD and some have weight gain side effects. A thorough
discussion of antidepressants and weight gain can be found in section
“Antidepressant Medication” of this chapter. Anxiolytics, also used in the treat-
ment of GAD, generally do not cause weight gain. Potential implications of
GAD on the treatment of obesity are unclear. No studies have examined whether
people with GAD have worse weight loss outcomes in either surgical or behav-
ioral weight loss interventions. However, high perceived stress has been associ-
ated with worse weight loss outcomes in behavioral weight loss interventions
(Kim, Bursac, DiLillo, White, & West, 2009), and many individuals with GAD
are likely to have elevated stress as a result of their anxiety symptoms. The role
of chronic stress in the association between anxiety disorders and obesity
requires further study.
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1.3.2 Panic Disorder

Panic disorder is characterized by recurrent panic attacks that involve at least four
physiological (e.g., sweating, heart palpitations) or psychological (e.g., fear of
dying, derealization) symptoms and occur suddenly, often with no discernable pre-
cipitating factors (American Psychiatric Association, 2000). To meet criteria for
panic disorder, the panic attacks must include 1 month of at least one of the follow-
ing: (1) persistent fear of future attacks; (2) worry about consequences of attacks; or
(3) altered behavior to cope with the fear of attacks. Panic disorder may or may not
be accompanied by agoraphobia, which is excessive fear of not having access to
help or being embarrassed in the event of a panic attack, which results in avoidance
of situations like being out of the home alone, being around crowds, or traveling on
buses or trains. Panic disorder affects approximately 2.7% of the population
(American Psychiatric Association).

1.3.2.1 Prevalence of Co-morbid Panic Disorder and Obesity

Initial research provides evidence for an association between obesity and panic
disorder. In a nationally representative sample, obese individuals (BMI 30-39.9)
were between 1.4 and 1.8 times more likely than normal-weight individuals to have
current or a lifetime history of panic disorder, and individuals with extreme obesity
(BMI: 240) were between 1.7 and 2.6 times more likely to have current or a lifetime
history of panic disorder (Petry et al., 2008). After controlling for psychotropic
medication use, past year panic disorder was no longer associated with obesity and
lifetime panic disorder was no longer associated with extreme obesity. A significant
relationship was observed in another nationally representative sample, where the
prevalence of lifetime panic disorder or agoraphobia was 7.1% among obese indi-
viduals and 5.6% among nonobese individuals; and the prevalence of past year
panic disorder or agoraphobia was 4.6% among obese individuals and 3.1% among
nonobese individuals; however, medication use was not controlled in that study
(Simon et al., 2006). A third population-based study in Canadian adults found no
relationship between lifetime or past year panic disorder and obesity, although the
presence of panic attacks, both lifetime and past year, was significantly associated
with an increased risk of obesity (Mather, Cox, Enns, & Sareen, 2009). Panic disor-
der appears to be associated with a slightly increased risk for obesity, although the
role of medication as a mediator of this association should be investigated further.

1.3.2.2 Pathophysiology and Treatment

No studies have examined the mechanisms linking panic disorder and obesity. That
some associations between panic disorder and obesity diminished when psychotro-
pic medication use was accounted for implicates the role of psychotropic medica-
tion. The only study that controlled for medications did not provide data on the
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specific medications, so it is unclear which medications are implicated. Panic disorder
is treated with either anxiolytics, which do not typically cause weight gain, or anti-
depressant medications, some of which can cause weight gain. Simon et al. (2006)
found that controlling for smoking status and co-morbid psychological disorders
such as mood disorders and substance abuse did not affect the relationship between
panic disorder and obesity, which would seem to rule out the possibility that the
relationship is accounted for by these conditions. One possible area for exploration
is the extent to which a sedentary lifestyle and exercise avoidance play a role in the
development of obesity among individuals with panic disorder. Intense fear of phys-
iological arousal is common in panic disorder which can result in avoidance of
nonessential arousal via physical activities due to fear that it will trigger panic
(Merom et al., 2008). Interestingly, exercise itself has been suggested as a treatment
for panic disorder to help patients navigate this very challenge. Two randomized
trials (Broocks et al., 1998; Merom et al., 2008) showed that exercise was effective
at reducing symptoms in patients with panic disorder. Exercise interventions may be
particularly indicated in obese individuals with panic disorder, given that it reduces
panic and anxiety symptoms and is critical to weight loss maintenance (Jakicic,
Marcus, Lang, & Janney, 2008). Identifying and overcoming anxiety- and panic-
related challenges to exercise may be helpful to achieving and maintaining a healthy
weight in obese patients with panic disorder.

1.3.3 Social Phobia

Social phobia refers to persistent and excessive anxiety specifically related to social
situations such as public speaking or eating in front of people, such that the specific
situations are avoided due to concern about embarrassment (American Psychiatric
Association, 2000). Lifetime prevalence of social phobia ranges from 3 to 13%
(American Psychiatric Association).

1.3.3.1 Prevalence of Co-morbid Social Phobia and Obesity

Several epidemiological studies have examined the association between social
phobia and obesity with somewhat varied results. In a nationally representative
sample of US adults, the prevalence of social phobia was higher among adults with
obesity (lifetime: 5.86%; past year 3.39%) and morbid obesity (lifetime: 8.71%;
past year 5.81%) compared to lean individuals (Petry et al., 2008). However, sex
differences were reported in one nationally representative sample of Canadians,
where social phobia was associated with a significantly greater risk of obesity (1.2
and 1.4 times greater lifetime and past year risk, respectively) in females only
(Mather et al., 2009). Sex differences were also observed in a study that found that
obese women, but not obese men, were at significantly greater risk for social phobia
in the past year (1.8 times) and in their lifetime (1.7 times) (Barry et al., 2008).
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Finally, two epidemiological studies of nationally representative samples did not
find an association between social phobia and obesity in the lifetime or past year
(Chou & Chi, 2005; Pickering et al., 2007). The evidence is modest for a heightened
risk of social phobia in obesity, and possibly only true for women.

1.3.3.2 Pathophysiology and Treatment

Studies explaining the association between social phobia and obesity are lacking. In
the context of obesity management, social phobia may become a challenge to devel-
oping healthy lifestyle habits. For example, patients with social phobia may have
reluctance to join a gym, group-based weight loss programs (e.g., Weight Watchers),
exercise classes, or any activities that involve group participation, given that anxiety
may be generated by these activities. This may result in more sedentary lifestyles
which could possibly lead to weight gain as well as increasing the difficulty of
weight loss attempts. Further research on social phobia is also needed to determine
the extent to which fear of eating in front of others, a characteristic of social phobia,
may affect eating behavior. For example, patients with social phobia who conceal
their eating may be prevented from eating in response to hunger to the extent that
they must wait to eat until alone. One study demonstrated a significant association
between social anxiety and eating pathology (Wonderlich-Tierney & Vander Wal,
2010). In the context of clinical weight management, the impact of social anxiety
symptoms on eating behavior, physical activity, and adherence should be explored
as part of the clinical assessment.

1.3.4 Specific Phobia

Specific phobia refers to excessive fear of a specific stimulus (e.g., heights, seeing
blood, animals, or insects) that is recognized by the individual as irrational
(American Psychiatric Association, 2000). Avoidance of the feared stimulus can
be extensive and typically interferes with the individual’s functioning. Lifetime
prevalence of specific phobia is 12.5% (Kessler et al., 2005). Two studies using
nationally representative samples support an association between specific phobia
and obesity (Pickering et al., 2007) preported that specific phobia in the past year
was significantly, but weakly, associated with obesity in men (1.2 times greater
risk) and women (1.3 times greater risk) and Petry et al. (2008) observed that past
year and lifetime-specific phobia were significantly associated with obesity and
extreme obesity. Prevalence for past year and lifetime-specific phobia was, respec-
tively, 6.48 and 8.57% in normal-weight individuals, 8.67 and 11.37% in obese
individuals, and 11.96 and 15.15% in severely obese individuals (Petry et al.).
Finally, in a study using the NESARC, obesity was associated with increased odds
of specific phobia in both men and women, although overweight was associated
with increased odds of specific phobia in women only (Barry et al., 2008). Very
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little research has examined the mechanisms by which specific phobia and obesity
may be associated, and whether it is a direct relationship or if it is better accounted
for by psychotropic medications, other psychiatric co-morbidities, or some other
third factor.

1.3.5 Posttraumatic Stress Disorder

PTSD develops following a traumatic event and involves reexperiencing symptoms
(e.g., flashbacks, recurrent dreams of event), avoidance behaviors (avoiding people,
places or things that remind person of event), and hyperarousal (e.g., disturbed
sleep, feeling on edge, and heightened startle response) (American Psychiatric
Association, 1994). Traumatic events are those that may involve threat of death or a
serious injury or threat to physical or psychological integrity of self or others and
are associated with feelings of intense fear, helplessness, or horror. PTSD has a
lifetime prevalence of 6.5% in the general U.S. population (Elhai, Grubaugh,
Kashdan, & Frueh, 2008).

1.3.5.1 Prevalence of Co-morbid PTSD and Obesity

An association between PTSD and obesity has been observed in several studies.
A population-based study in New Zealand showed that obesity is more strongly
associated with PTSD than any of the mood and anxiety disorders (Scott et al.,
2008). A longitudinal population-based study in Germany revealed that PTSD pre-
dicted obesity over 10 years in young adult females but not males (Perkonigg,
Owashi, Stein, Kirschbaum, & Wittchen, 2009). In that study, only 4% of the sam-
ple was obese, and unlike other studies, neither mood nor other anxiety disorders
were associated with obesity. In a population-based study of US adults, past year
PTSD was associated with greater likelihood of obesity (OR=1.51; 95% CI=1.18,
1.95) and the association was similar among men and women (Pagoto, Lemon,
et al., 2008). Finally, one study using a Veterans Administration patient database
found that male veterans with PTSD had significantly higher rates of obesity com-
pared to male veterans without PTSD (40% vs. 30%; Vieweg et al., 2007). These
findings provide further support that the association between PTSD and obesity is
evident in males. Of all the anxiety disorders, PTSD seems to have the strongest
associations with obesity, although the reasons for the association remain unclear.
Childhood abuse is a common form of trauma among patients with PTSD.
A history of childhood abuse, regardless of presence of PTSD, has been shown to
be associated with obesity in adulthood. One large study of members of a health
maintenance organization found that adults who reported having experienced child-
hood abuse (either verbal, physical, or sexual) were on average 0.6—4.0 kg heavier
than adults who did not report such abuse and had a 6-39% increased risk for being
obese (Williamson, Thompson, Anda, Dietz, & Felitti, 2002). In that study, PTSD
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and other psychological disorders were not assessed, so it is not known to what
extent psychopathology stemming from abuse contributed to the association with
higher weight. A subsequent study of 340 consecutive extremely obese bariatric
surgery candidates found rates of childhood abuse that were 2-3 times higher than
a normative sample, with 46% reporting emotional abuse, 32% reporting sexual
abuse, and 29% reporting physical abuse (Grilo et al., 2005). Similar results were
found in four other studies of bariatric surgery candidates that reported rates of
childhood sexual abuse of 23% (Larsen & Geenen, 2005), 27% (Oppong, Nickels,
& Sax, 2006), 27% (Clark et al., 2007), and over 30% (Wildes, Kalarchian, Marcus,
Levine, & Courcoulas, 2008). In the latter study, childhood sexual abuse and other
forms of childhood abuse and neglect were associated with increased rates of mood
and anxiety disorders (Wildes et al.). Together, this literature suggests that histories
of childhood sexual and other forms of abuse are fairly common in bariatric sur-
gery candidates and may play a role in the development of extreme obesity in
adulthood.

1.3.5.2 Pathophysiology of PTSD and Obesity
Neurobiological Mechanisms

PTSD may be associated with obesity via neurobiological processes. For example,
PTSD is associated with alterations in the functioning of the HPA axis, a neurohor-
monal pathway that regulates the secretion of the appetite-suppressing hormone
CRH and the glucocorticoid hormone cortisol (Mastorakos & Zapanti, 2004).
Individuals with PTSD have lower circulating cortisol levels relative to healthy con-
trols, though these findings are more robust in women and are also influenced by
age, time since trauma, and other factors (de Kloet et al., 2006; Freidenberg et al.,
2010; Meewisse, Reitsma, de Vries, Gersons, & OIff, 2007; Pervanidou & Chrousos,
2010). HPA axis functioning has also been linked to stress-related weight gain
(Vicennati, Pasqui, Cavazza, Pagotto, & Pasquali, 2009) and stress-induced increases
(Epel, Lapidus, McEwen, & Brownell, 2001; George, Khan, Briggs, & Abelson,
2010; Newman, O’Connor, & Conner, 2007) and decreases (Appelhans, Pagoto,
Peters, & Spring, 2010; Mastorakos & Zapanti, 2004) in energy intake. The mecha-
nisms of HPA axis involvement in both PTSD and obesity are still being
elucidated.

It is worth considering the possibility that obesity might somehow confer
increased risk for PTSD, or that both obesity and PTSD are caused by some third set
of factors. For example, obesity and PTSD may both be influenced by genetic poly-
morphisms common to both conditions. Alternatively, both may be influenced by
low socioeconomic status, which has been linked to greater risk for PTSD among
those exposed to trauma (Brewin, Andrews, & Valentine, 2000) and higher adipos-
ity (McLaren, 2007; Wang & Beydoun, 2007). To our knowledge, no studies have
found that obesity is a prospective risk factor for exposure to severe trauma or the
development of PTSD, though this possibility has yet to be ruled out.
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Psychological Mechanisms

Several hypotheses have been put forth regarding the psychological mechanisms of
the association between PTSD and obesity, although not all are well supported by
data. The relationship between history of childhood sexual abuse and the develop-
ment of obesity, especially extreme obesity, has also been discussed extensively.
Depression, disordered eating, inhibitory control, and the extent to which obesity-
promoting behaviors serve as avoidance behaviors (in the case of sexual abuse
survivors) are factors discussed in the development of obesity among trauma survi-
vors (Capuron et al., 2011; Gustafson & Sarwer, 2004).

Depression and Disordered Eating

Depression has been suggested as a plausible factor explaining the relationship
between PTSD and obesity; however, very little research actually supports this con-
tention. One study controlled for all mood disorders when examining the association
between obesity and PTSD and found that this did not reduce the association (Scott
et al., 2008). Similarly, another population-based study found that depression did
not account for significant variance in the relationship between PTSD and obesity
(Pagoto, Lemon, et al., 2008). These findings together would suggest that depression
probably does not account for the association between PTSD and obesity.

Disordered eating could develop as an attempt to cope with trauma and possibly
explain why PTSD is associated with increased risk for obesity. PTSD (Hudson,
Hiripi, Pope, & Kessler, 2007), early life trauma (Allison, Grilo, Masheb, &
Stunkard, 2007; Harrington, Crowther, Payne Henrickson, & Mickelson, 2006), and
childhood sexual abuse (Gustafson & Sarwer, 2004) have all been associated with
increased risk for binge-eating disorder (BED). However, BED does not appear to
account for the relationship between PTSD and obesity, as evidenced by one cross-
sectional population-based study which found that PTSD was related to increased
odds of both BED and obesity, but BED did not attenuate the association between
PTSD and obesity (Pagoto, Lemon, et al., 2008). Although causal links cannot be
established in this cross-sectional study, these findings weaken the case for a promi-
nent role of BED in explaining the association between PTSD and obesity. However,
findings do not rule out the possibility that milder and more prevalent forms of
eating pathology, including emotional eating and externally cued eating, could play
arole in the development of obesity in trauma survivors with PTSD. Further research
is certainly needed of the causal and temporal relationships between trauma, eating
pathology, and obesity given their co-occurrence.

Inhibitory Control

PTSD has also been associated with weakened inhibitory control. Individuals with
PTSD perform worse on behavioral tasks that measure the capacity to suppress
inappropriate behavioral responses, a manifestation of inhibitory control largely
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mediated by the frontal cortex (Falconer et al., 2008; Lagarde, Doyon, & Brunet,
2010; Miller & Cohen, 2001; Simmonds, Pekar, & Mostofsky, 2008). Recent
evidence suggests that the capacity for inhibitory control is critical to suppressing
food intake in a modern environment characterized by frequent exposure to highly
palatable food (Alonso-Alonso & Pascual-Leone, 2007; Appelhans, 2009; van den
Bos & de Ridder, 2006). Supporting this notion are findings linking impulsivity and
deficits in inhibitory control to obesity and poorer weight loss outcomes in behav-
ioral treatment programs (Nederkoorn, Braet, Van Eijs, Tanghe, & Jansen, 2006;
Nederkoorn, Jansen, Mulkens, & Jansen, 2007; Nederkoorn, Smulders, Havermans,
Roefs, & Jansen, 2006; Pauli-Pott, Albayrak, Hebebrand, & Pott, 2010). Based on
these findings, it is plausible that the neurobiological disruption of inhibitory con-
trol associated with PTSD may also confer vulnerability to overeating and obesity.
Further research is certainly merited in this area.

Obesity-Promoting Behaviors as Anxiety Avoidance

Obesity has been purported to serve an adaptive avoidance function for some survi-
vors of sexual abuse by preventing sexual attention and the anxiety generated by
sexual feelings and experiences (Gustafson & Sarwer, 2004). In such individuals,
activities that maintain obesity, including overeating and sedentary behavior, are pro-
posed to function as avoidance behaviors that prevent the intense anxiety generated
by sexual attention and intimacy. Individuals with histories of sexual abuse show
reduced weight loss motivation, body dissatisfaction, and adherence to a weight loss
attempt (Sarwer & Thompson, 2002). Further research on this topic is needed.

1.3.5.3 Clinical Considerations

A few studies have examined the impact of PTSD and/or childhood sexual abuse on
outcomes of both behavioral and surgical interventions for obesity. Although high
rates of PTSD and childhood sexual trauma are observed in bariatric patients, surgi-
cal outcomes do not appear to be affected. Veterans with PTSD stemming from
service-related trauma lost comparable amounts of weight 1-year after bariatric sur-
gery compared to those without PTSD (Ikossi, Maldonado, Hernandez-Boussard, &
Eisenberg, 2010). Four studies reported that survivors of childhood sexual abuse did
not demonstrate significantly worse bariatric surgery outcomes than patients without
abuse histories for up to 1-year postsurgery (Buser, Dymek-Valentine, Hilburger, &
Alverdy, 2004; Clark et al., 2007; Larsen & Geenen, 2005; Oppong et al., 2006), but
one study did find that a history of sexual abuse correlated with less weight loss
1 year following bariatric surgery (Ray, Nickels, Sayeed, & Sax, 2003; Stefaniak,
Babinska, Trus, & Vingerhoets, 2007) suggests that findings from studies using
questionnaire measures of sexual abuse should be interpreted with caution because
of the vast degree of underreporting of childhood sexual abuse via questionnaire
measures. However, the only two studies (i.e., Buser et al., 2004; Clark et al., 2007)
that used clinical interviews rather than questionnaires did not find differences in
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weight loss following surgery in people with a history of sexual abuse from those
with no history. The majority of studies do not support a negative impact of sexual
abuse history on surgical weight loss outcome. In one study of bariatric patients, the
majority of patients (73%) with psychiatric hospitalizations following bariatric sur-
gery had a history of childhood sexual abuse, which suggests that the identification
and monitoring of these patients before and after bariatric surgery may be important
even if weight loss outcomes are not affected (Clark et al.). Only one study exam-
ined whether behavioral weight loss outcomes might be affected by having a trauma
history and results showed that weight loss at 6 months was significantly less among
patients with a history of sexual abuse relative to patients without such a history
(King, Clark, & Pera, 1996). More research is clearly needed to definitively deter-
mine whether history of childhood sexual abuse and PTSD in general is associated
with obesity treatment failure.

1.3.6 Conclusion

Anxiety disorders seem to be associated with a modest increased risk for obesity;
however, very little research has explored the reasons for the association. In a recent
population-based cross-sectional study using the Canadian Community Health
Survey, use of antidepressant and antipsychotic medications accounted for 32% of
the association between anxiety disorders and obesity (Smits et al., 2010). Although
antidepressants are often used to treat anxiety disorders, antipsychotic medications
are not which suggests that findings could possibly reflect the presence of co-morbid
psychiatric conditions. Another potential but unexplored mechanism is chronic
stress, which may be elevated among individuals with anxiety disorders and may
account for some of the relationship between anxiety disorders and obesity. The
bulk of the literature has focused on the association between PTSD, childhood
abuse, and obesity, and a variety of mechanisms have been proposed, but few tested.
Some anxiety disorders may have significant implications for the management of
obesity, especially to the extent that anxiety and stress affect appetite, eating behav-
ior, and physical activity levels. More research is needed to establish whether anxi-
ety disorders are associated with worse obesity treatment outcomes. PTSD does not
appear to have an adverse effect on surgical weight loss outcomes, but may have
implications for behavioral weight loss outcome; however, the latter has received
very little research attention.

1.4 Eating Disorders

Eating disorders in the DSM-IV include anorexia nervosa, bulimia nervosa, and
eating disorders not otherwise specified (American Psychiatric Association, 1994).
Anorexia nervosa requires an underweight criterion and thus it cannot co-occur with
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obesity by definition. Bulimia nervosa does not appear to be significantly more
prevalent among obese individuals than lean and overweight individuals (Bulik,
Sullivan, & Kendler, 2000; Hudson et al., 2007; Wade, Bergin, Tiggemann, Bulik,
& Fairburn, 2006) and, as such, will not be discussed in this chapter. In the DSM-1V,
BED is a diagnostic criteria set requiring further study. Night eating syndrome
(NES) is not addressed in the DSM-IV; however, provisional criteria have been
developed elsewhere (Allison, Lundgren, O’Reardon, et al., 2010). BED (Allison
et al., 2006; Grucza, Przybeck, & Cloninger, 2007; Hasler et al., 2004; Hudson
et al., 2007) and NES (Adami, Campostano, Marinari, Ravera, & Scopinaro, 2002;
Allison et al., 2006, 2007; Colles, Dixon, & O’Brien, 2007; Jarosz, Dobal, Wilson,
& Schram, 2007) are highly co-morbid with obesity and will be the focus of this
section.

1.4.1 Binge-Eating Disorder

The DSM-1V criteria for BED requires binge-eating episodes at least twice weekly
for 6 months that last 2 h or less and involve the consumption of an amount of food
that is much larger than what most people would consume in that period of time
(American Psychiatric Association, 1994). The binge-eating episode must be char-
acterized by a perceived lack of control and must also be associated with three or
more of the following: rapid eating, eating until uncomfortably full, binge eating in
the absence of hunger, eating alone, and feelings of disgust, guilt, or depressed
mood following the episode. This pattern should be characterized by marked
distress. The main distinguishing factor of BED from bulimia is the absence of
compensatory strategies such as vomiting or laxative use. In the general population,
rates of BED range between 1.0 and 3.5% (Hudson et al., 2007; Spitzer, Williams,
Gibbon, & First, 1992; Spitzer et al., 1993).

1.4.1.1 Prevalence of Co-morbid BED and Obesity

BED and obesity are highly co-morbid in that the vast majority of people with BED
are obese. In a community sample, about 70% of adults with BED were obese
(Grucza et al., 2007). However, only a minority of obese people have BED. The
prevalence of BED among overweight or obese adults ranges from 3 to 14.8% in
population and community samples (Grucza et al.; Hudson et al., 2007). Much
higher prevalence rates are generally observed in weight loss treatment-seeking
samples, ranging from 4.2 to 33% (Allison et al., 2006; Pagoto et al., 2007;
Ramacciotti et al., 2000). The only prospective study of the relationship between
BED and weight status revealed that BED predicted greater odds of becoming
overweight for males and females over 20 years, even after controlling for
demographics and psychiatric co-morbidities (Hasler et al., 2004). Given the asso-
ciation between BED and obesity, some experts have questioned whether BED
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should even be considered a distinct disorder from obesity, but instead a subtype of
obesity (Davis et al., 2008; Devlin, Goldfein, & Dobrow, 2003; Stunkard & Allison,
2003). However, a review of the validity and clinical utility of the BED diagnosis
supports the distinction of BED as a separate disorder (Wonderlich, Gordon,
Mitchell, Crosby, & Engel, 2009) and it has been recommended for inclusion in the
DSM-V (American Psychiatric Association, 2010). BED is not only strongly asso-
ciated with obesity, but also appears to be associated with elevated rates of obesity-
related conditions such as the metabolic syndrome (Roehrig, Masheb, White, &
Grilo, 2009) and type 2 diabetes (Hudson et al., 2010), making it an indicator of
elevated health risk.

1.4.1.2 Pathophysiology of Co-morbid BED and Obesity

Research into the mechanisms underlying the co-morbidity of BED and obesity
suggests bidirectional mechanisms. On the one hand, overconsumption during binge
episodes can lead to weight gain. A prospective study of women with BED revealed
an average weight gain of 4.2 kg over 5 years (Fairburn, Cooper, Doll, Norman, &
O’Connor, 2000). Alternatively, obesity may precede BED (Davis et al., 2009). One
study examining the onset of overweight and binge eating among overweight adults
with BED revealed that 63% reported being overweight before they began binge
eating, while only 15.8% reported that their binge eating predated overweight (Reas
& Grilo, 2007).

Stress

Stress is a factor in the development of BED (Striegel-Moore et al., 2007) and obe-
sity (Dallman, Pecoraro, & la Fleur, 2005; Vicennati et al., 2009), which suggests
that it could be a common mechanism of the co-morbidity. Stress precipitates binge-
eating episodes (Greeno & Wing, 1994; Torres & Nowson, 2007) and triggers the
response of the HPA axis. The HPA axis is a complex hormonal cascade that regu-
lates the secretion of the glucocorticoid hormone, cortisol (Habib et al., 2000). With
the onset of stress, neurons in the hypothalamus secrete CRH into the portal vascu-
lature shared with the pituitary gland. CRH elicits secretion of ACTH from the
anterior pituitary into the peripheral circulation, where it eventually stimulates the
adrenal cortex to secrete cortisol. Circulating cortisol feeds back to the hypothalamus
and pituitary to inhibit further HPA axis activation. The response of the HPA axis to
stress can stimulate the ingestion of high fat, high caloric foods (Epel et al., 2006;
Gluck et al.; Oliver et al., 2000; Zellner et al., 2006) and consumption of these
foods appears to temper the stress response by reducing CRH expression and
ACTH release (Dallman, 2010; Foster et al., 2009; Pecoraro, Reyes, Gomez,
Bhargava, & Dallman, 2004). Consuming high fat, high caloric foods may help to
alleviate feelings of stress (Macht, 2008), and due to the involvement of glucocorti-
coids and CRH in memory and learning processes, could facilitate a learned
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association between eating and stress reduction (Dallman, 2010). Over time, regular
use of food to alleviate stress is likely to result in weight gain. Women with BED
demonstrate higher basal cortisol rates (Gluck, Geliebter, & Lorence, 2004; Pirke,
Platte, Laessle, Seidl, & Fichter, 1992) and increased cortisol responses to stress
(Gluck et al.), which could be indicative of chronic stress and HPA axis hyperactivity.
If individuals with BED experience stress more consistently and consume high fat,
high caloric foods in response to stress, they are at risk for obesity (Dallman et al.,
2005; Vicennati et al., 2009), especially abdominal obesity (Dallman, Akana,
Strack, Hanson, & Sebastian, 1995).

Neurobiological Mechanisms

Neurobiological mechanisms common to both obesity and eating disorders have
been