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Abstract
Obesity—defined as a body mass index (BMI) of 30 kg/m2 or more—is associated with a wide range of medical and psychiatric complications. Physical
co-morbidities include: insulin resistance, type 2 diabetes mellitus, dyslipidemia, asthma, hypertension, coronary heart disease, osteoarthritis of the
knee and polycystic ovary syndrome. Mental health problems are particularly
more common among individuals presenting for treatment of obesity than
those in the community. They have higher rates of depression, anxiety, increased substance abuse and an increased prevalence in eating disorders. It
has been estimated that up to 60% of extremely obese individuals have been
suffering from an Axis I psychiatric disorder; most commonly mood and anxiety disorders. Obstructive sleep apnea (OSA) can occur with obesity and
can also lead to sleep disorders and psychiatric complications. Up to 40% of
patients with sleep apnea were found to have affective disorder or alcohol
abuse. Weight loss medications and surgery may add to the problem of psychological complications of obesity. For example, in 2008, rimonabant development was discontinued by manufacturer as it has been associated with
an increased risk of adverse psychiatric events including suicidal ideation and
suicidal behavior. On the other hand, the prevalence of obesity is also high
among patents with psychiatric illness, which can be caused by the effects of
psychotropic medications which can lead to increased appetite, weight gain,
sedation and psychomotor retardation. Obesity is reported in more than 60%
of patients with schizophrenia and bipolar disorder. Food intake is regulated
by several neurotransmitters, peptides and amino acids. Antipsychotics which
block dopamine D2 receptors increase appetite and result in significant
weight gain, while drugs that increase brain dopamine concentration are
anorexigenic.
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1. Introduction
Obesity is defined as a body mass index (BMI) of 30 kg/m2 or more; while overweight individuals are defined as having BMI between 25 kg/m2 and 29.9 kg/m2.
Morbid/severe obesity is defined as a BMI of 40 kg/m2 or higher or a BMI of 35
kg/m2 along with one of the comorbidities (including: cardiovascular disease,
type II diabetes, hypertension, respiratory disorders, osteoarthritis, infertility
and reproductive disorders, and cancer) [1] [2]. Prevalence of obesity has been
estimated ranging between 15% and 20% in industrialized countries [3]. Higher
prevalence estimates of obesity were found in the United States approaching
30.4% for obese adults and 16% for children/adolescents [4]. Extreme obesity is
more common in women (6.9%) than men (2.8%) in the United States [5].
Lipids have multiple specialized roles in neuronal function such as conduction
of electrical impulses, synaptic function, and complex signaling pathways [6].
Several neurotransmitters (such as dopamine, GABA, norepinephrine, serotonin), peptides and amino acids are involved in the regulation of food intake.
Dopamine seems to regulate food intake by modulating food reward via the
mesolimbic circuitry of the brain. Drugs which block dopamine D2 receptors
increase appetite and result in significant weight gain (e.g. antipsychotic medications), while drugs that increase brain dopamine concentration are anorexigenic
[7]. The genetic molecules that modulate hypothalamic activity (i.e. leptin, ghrelin, insulin) are also expressed in limbic brain regions involved with reward, motivation, learning, emotion, and stress responses and they are likely to modulate
food consumption [8]. Ward and colleagues found that elevated BMI is associated with reduced brain volumes. Episodic learning, working memory, and
processing speed abilities were not associated with BMI in their sample indicating that the possible effect on cerebral atrophy had not influenced cognition in
participants with a high BMI [9]. In a 24-year follow-up study of body mass index and cerebral atrophy, D. Gustafson and colleges found significant risk of
temporal atrophy associated with increase in BMI [10].

2. Obesity and Psychiatric Co-Morbidities
The definition of co-morbidity includes any condition associated with obesity
that usually worsens as the degree of obesity increases and that often improves as
the condition is treated [11]. Obesity is associated with both physical & psychosocial complications. Physical co-morbidities include: insulin resistance, type
2 diabetes mellitus, dyslipidemia, asthma, hypertension, coronary heart disease,
osteoarthritis of the knee and polycystic ovary syndrome. According to the world
DOI: 10.4236/ojpsych.2019.94020
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health organization (WHO), up to 20% of the developed countries population
may suffer from obesity-related hypertension and in most population studies,
about 85% - 95% of patients with type-II diabetes are obese [12].
Regarding psychiatric comorbidity; obese individuals in general do not report
more mental health problems than normal-weight individuals; but those who are
seeking treatment in commercial weight-loss programs or obesity clinics were
reported to have higher rates of depression, increased substance abuse and an
increased prevalence in eating disorders, particularly binge eating disorder and
night eating syndrome [13]. Up to 60% of extremely obese individuals have been
suffering from an Axis I psychiatric disorder; most commonly mood and anxiety
disorders [14]. It has been well established that psychopathology is more reported by individuals presenting for treatment of obesity than those in the
community. For example, the psychiatric comorbidities in candidates for weight
loss surgery in one study were; mood disorder (15.6%), anxiety disorder (24%),
substance disorder (1.7%), eating disorder (16.4%) and personality disorder
(28.9%) [15]. Weight loss medications and even surgery may add to the problem
of psychological complications of obesity. In 2008, rimonabant development was
discontinued by manufacturer as it has been associated with an increased risk of
adverse psychiatric events including suicidal ideation and suicidal behavior [16]
[17].

2.1. Prevalence of Obesity among Psychiatric Populations
On the other hand, there is high prevalence of obesity among mentally ill population, which may be partly caused by the effects of psychotropic medications
due to side effects including increased appetite, weight gain, sedation and psychomotor retardation. A recent study of patients with schizophrenia and bipolar
disorder has found that 63% of participants with schizophrenia and 68% of those
with bipolar disorder were obese; and the obesity in this study was more likely to
be associated with female gender, treatment with mood stabilizers and taking a
greater number of psychiatric medications [18].
In a nationally representative sample of US adults including 9125 respondents
found obesity to be associated with an approximately 25% increase in odds of
mood and anxiety disorders and an approximately 25% decrease in odds of substance use disorders with no variation between males and females with regard to
association between psychiatric disorders and obesity in this study [19].
Obese individuals have high prevelance of drug dependence and personality
disorders [15] [19]. Positron Emission Tomography (PET) studies indicated that
obese individuals have significantly lower dopamine D2 receptor levels, which is
similar to findings from PET studies in drug-addicted subjects which may be explained by the reward circuits that mediating both obesity and drug addiction
[20].

2.2. Depression
Studies have identified a relationship between depression, suicidality, and obesiDOI: 10.4236/ojpsych.2019.94020
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ty which makes ensuring psychiatric assessment and proper psychiatric treatment important elements in the management of obesity including candidates for
bariatric surgery [21]. The association between obesity and depression may depend on the severity of obesity. Studies comparing obese individuals with normal-weight parsons, reported that obese subjects have an approximately 1.5-fold
higher prevalence of past-month depression than their normal-weight counterparts [22]. A large epidemiologic study including over 40,000 US adults found
the risk of major depression in persons with a BMI of 40 or greater was nearly 5
times that in persons of average weight. The results of the study indicated a
U-shaped relationship that relatively high and low BMI values were found to be
associated with an increased probability of being diagnosed major depression.
The study suggested gender differences as the results indicated about 37% increased probability of major depression diagnosis in female obese participants,
while males had a decreased risk of depression of similar magnitude. Similar
relationships were found between BMI values and suicidal ideations. Among
females, a 10-unit increase in BMI increased the risk of past year suicide ideation and attempt by 22% while in males the past year suicide ideation and attempt reduced the risk of past year suicide ideation and attempt by 26% and
55% respectively. Compared to men of average weight, those men who were
under-weight were more likely to have suicidal ideations, suicidal attempts and
clinical depression (81%, 77% and 25% respectively) [23].
A recent systematic review and meta-analysis was conducted on the longitudinal relationship between depression, overweight and obesity including 15 studies. The meta-analysis has confirmed the reciprocal relationship between obesity and depression. Obesity was found to increase the risk of depression; and depression increased the odd ratios for developing obesity [24].
Dixon and colleagues documented significant comorbidity between severe
obesity and depression using Beck Depressive Inventory (BDI) which indicated
that the majority of patients (53%) scored 16 or greater depressive symptoms
which were strongly associated with poor quality of life scores. Those findings
have no association with measures of weight distribution, fasting insulin level,
insulin resistance or diseases associated with the metabolic syndrome (e.g. diabetes and hypertension) [11].
Studies have documented significant depressive symptoms in treatment-seeking
obese adolescents compared with community-based obese or non-obese control
groups. One of these studies investigated depressive symptoms in extremely obese adolescents presenting for bariatric surgery reported approximately 30%
showing depressive symptoms within a clinical range using the (BDI)-II [25].
Some studies found no significant difference between normal-weight and obese adolescence; in community samples of adolescents, regardless of gender,
socioeconomic status or ethnicity, reports of depressive symptoms are not significantly higher in obese than normal-weight groups [26]. However; treatment of depression may allow patients to successfully address lifestyle changes
[13].
DOI: 10.4236/ojpsych.2019.94020
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2.3. Anxiety Disorders
Anxiety disorders are common in obese individuals and seem to be particularly
common among females and those suffering from binge eating disorder. Data
from a Canadian community health survey indicated that the prevalence of anxiety disorders in obese individuals (3.0%) is higher than anxiety in individuals
with adequate weight (2.6%). The study also reported that 3.4% of obese individuals had been diagnosed with both mood and anxiety disorders, compared
with 1.9% among individuals with adequate weight [27]. Obese Individuals with
binge eating disorder have high level of anxiety which was estimated to be 41%
in a consecutive series of 142 participants [28]. An Australian community survey
indicated that obesity in females was associated with more anxiety and depressive symptoms, but there were weak and inconsistent associations in men [29].
Most of the studies showed a positive relationship with panic disorder, specific
and social phobia, and generalized anxiety disorder. Less commonly, obesity
may also be associated with other types of anxiety such as agoraphobia, panic
attacks and posttraumatic stress disorder [30].

2.4. Sleep Disorders and Obesity
Obstructive sleep apnea (OSA) may be associated with obesity and may also be
associated with depression. OSA is defined by the presence of excessive daytime
somnolence and a polysomnogram apnea-hyperpnoea index above 5 during
sleep hours [31]. It is characterized by recurrent episodes of complete (apnea) or
partial obstruction (hypopnea) of the upper airway during sleep associated with
progressive respiratory effort to overcome the obstruction. These obstructive
respiratory events are associated with cortical micro-arousals and oxygen desaturation which lead to sleep fragmentation, chronic sleep loss, and increased
sympathetic neural activity [32]. Insomnia and metabolic complications of OSA
may be related to hypothalamic-pituitary-adrenal axis hyperactivity [33]. OSA
induces alveolar hypoventilation and respiratory insufficiency, and contributes
to other cardiopulmonary consequences such as pulmonary hypertension and
corpulmonale, and therefore, increases the burden of clinically significant obesity [34] [35]. The prevalence of OSA in severe obesity is very high ranging between 50% and 98%. Up to 50% of severely obese subject commonly complain of
fatigue, daytime sleepiness and non-refreshing sleep despite the absence of
sleep-disordered breathing [32]. The incidence of OSA has been under-estimated
in patients who present with morbid obesity for evaluation for weight loss although obese and over-weight individuals are at the highest risk for developing
OSA [36]. The study done by Hallowell and colleagues supported the idea that
OSA is under-diagnosed in morbidly obese patients; they found only 19% of patients presenting for bariatric surgery during the study period had a diagnosis of
OSA, which increased to 56% when clinical parameters and the Epworth Sleep
Score were used; and when all patients were evaluated by a polysomnogram, the
diagnosis of OSA increased to 91% [37].
DOI: 10.4236/ojpsych.2019.94020
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Depression has been reported frequently in association with sleep apnea syndromes. About 40% of patients with sleeps apnea were found to have affective
disorder or alcohol abuse [38].
There might be improvement in OSA following bariatric surgery; particularly
gastric bypass [39]. Leandro G. Fritscher et al. found correlation between weight
loss following bariatric surgery for morbid obesity and improvement in mean
oxygen saturation associated with significant long-term improvements in obstructive respiratory event, oxygenation and resolution of daytime somnolence
[40].
Four studies have reported changes in sleep pattern assessed by polysomnography before and after surgically induced weight loss. There were significant
reductions in BMI and arousal index [35].

2.5. Eating Behavior & Binge Eating Disorder
Eating behavior can be predictor of adult weight gain. Commonly assessed eating behaviors are disinhibition, restraint, and hunger [41]. The most common
condition is binge eating disorder, which is characterized by eating a large
amount of food within a 2-hour period associated with feeling of a subjective
loss of control. Regarding the relation between eating disorders and bariatric
surgery, growing body of evidence suggests the occurrence of postoperative
binge eating to be associated with weight regain in the first two years following
surgery [42]. Binge eating disorder and night eating syndrome are important
factors in obese individuals presenting for bariatric surgery for two reasons: their
prevalence rates have been reported to be higher than in non-surgery-seeking
samples, and the possibility that eating disorders may influence weight loss after
surgery [26].

2.6. Stigma and Impact on Quality of Life (QOL)
Obese individuals are perceived by others as being ugly, stupid, mean, sloppy,
lazy, dishonest, worried, sad, self-indulgent, and unlikable and emotionally impaired [43]. The pervasive and deleterious effects of weight based stigmatization
have been documented in research since the 1960s [44]. Overt hostility toward
and bias against, obese individuals have been found among different professions
and situations including: social, educational, occupational and medical settings
[45]. Internalization of stigma of the society’s negative views of obesity has been
suggested because of the obese individuals whom found to display weight-related
bias [46].
Quality of life is defined as “the perception of the individual in life, in the
context of culture and in the system of values where he/she lives in relation to
his/her objectives, expectations, standards and concerns” [47]. Considerable literature documented a consistent and strong relationship between obesity in pediatric patients and impaired health related quality of life (HRQOL) affecting
physical, social & emotional functioning [48]. Both self-reported and parent-proxy
DOI: 10.4236/ojpsych.2019.94020
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HRQoL were found to be markedly impaired and significantly lower relative to
norms on healthy youth. A retrospective review including 33 extremely obese
adolescents presenting for bariatric surgery has shown thatthe mean score for
total self-reported HRQoL was 54.9 for extremely obese adolescents compared
with 83.0 for healthy adolescents. Similarly, the mean score for total parent-proxy
HRQoL was 48.4 for extremely obese adolescents compared with 87.6 for healthy
adolescents [49].

3. Psychosocial Outcome of Obesity Treatment
Long-term efficacy and effectiveness of obesity treatments is poor which may be
due to barriers that undermine long-term strategies for obesity management including lack of recognition of obesity as a chronic condition, low socioeconomic
status, time constraints, intimate saboteurs, and a wide range of comorbidities
including mental health, sleep, chronic pain, musculoskeletal, cardiovascular,
respiratory, digestive and endocrine disorders [13].

3.1. Bariatric Surgery
Because of the limited success of non-surgical interventions in the management
of severe obesity; a National Institute of Health (NIH) Consensus Panel recommended bariatric surgery for well-informed, motivated obese patients with BMIs
of 40 0r higher or BMIs 35 - 40 with significant obesity-related comorbidity who
have acceptable risks for operation. Pre-surgical multidisciplinary evaluation of
bariatric surgery candidates is recommended including pre-surgical psychiatric
evaluation due to documented high rates of psychiatric disorders among bariatric surgery candidates [1] [39].
A recent systemic review and meta-analysis found bariatric surgery to be effective for weight loss achievement with a substantial complete resolution or
improvement of diabetes, hyperlipidemia, hypertension and obstructive sleep
apnea [39]. Weight loss following bariatric surgery is associated with significant
improvements in many obesity-related comorbidities and psychosocial status
postoperatively including self-esteem, depressive symptoms, quality of life and
body image which improve in the first year after surgery [43]. Psychosocial
changes occur following bariatric surgery, in both positive & negative terms [50].
Bariatric surgery has significant long-term effects on body weight, obesity-related
comorbidities and quality of life [51]. Improvement in depressive symptoms has
been reported following significant weight loss after bariatric surgery and behavioral and dietary interventions [11].
After successful bariatric surgery; there is reported increase in the perception
of wellbeing, social function, body self-image, self-confidence, ability to interact
with others and time spent in recreational and physical activities [39]. Villela
and colleagues evaluated the degree of QOL in patients with morbid obesity before and after bariatric surgery; they found statistically significant improvement
in QOL detected in the aspects of general health, functional ability and vitality
DOI: 10.4236/ojpsych.2019.94020
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[47]. A controlled cross sectional study, comparing clinically obese patients
waiting for surgery with three different groups of patients at three different
postsurgical times, found that the first year after gastric bypass surgery showed
major life changes. There were significant changes by 2 to 4 weeks post-surgery
evident in subject’s appraisal of their overall health and self-esteem. They also
found that improvements in BMI, depression, self-esteem, and HRQL do not
seem to parallel each other in a linear fashion [52].
Busetto et al. compared weight regains after 4 years of follow-up in binge eaters and non-binge eaters and was found to be similar in both groups [53]. A recent review of the literature addressing binge eating in the bariatric surgery patients revealed no consistent outcomes in relationship between pre-surgical
binge eating and post-surgical weight loss across studies. Binge eating behavior
following surgery is associated with poorer weight outcomes; and binge eating
behavior existing prior to surgery should be considered a warning sign for potentially less successful weight loss outcomes [54].
Modest weight reductions (5% - 10% in initial weight) are associated with significant health benefits for overweight & obese individuals [42]. Improvement in
physical comorbidities and quality of life may play a role in improvement of
psychiatric comorbidity. Anderson JR et al. compared symptoms of anxiety and
depression before and after duodenal switch; they found statistically significant
sustained reductions in the symptoms of anxiety and depression after the duodenal switch procedure which were closely associated with improvements in
self-reported physical health [55].
Neuropsychiatric complications following gastric bypass surgery have been
reported in the medicalliterature, such as severe psychotic disorders, Wernicke’s
encephalopathy, and Korsakoff’s syndrome [56]. Bond and colleagues found increased levels of depressive symptoms among successful weight losers in both
groups of surgical and nonsurgical methods from study entry to one year follow-up [57].

3.2. Pharmacological Treatment of Obesity
Currently, there are no effective medications for treatment of obesity especially
morbid obesity [1]. Weight loss medications can be divided into two categories:
appetite suppressants and lipase inhibitors based on their mechanisms of action.
Pharmacologic therapy can be offered to patients who have failed to achieve
weight loss through diet and exercise alone. For adjunctive drug therapy, options
include sibutramine, orlistat, phentermine, diethylpropion, fluoxetine, and bupropion. The choice of agent will depend on the side effects profile of each drug
and the patient’s tolerance of those side effects [58].
A meta-analysis which assessed the efficacy and safety of weight loss medications approved by the US Food and Drug Administration and other medications
that have been used for weight loss. The meta-analysis concluded that sibutramine, orlistat, phentermine, probably diethylpropion, bupropion, probably fluDOI: 10.4236/ojpsych.2019.94020
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oxetine, and topiramate promote modest weight loss when given along with
recommendations for diet. Sibutramine and orlistat are the 2 most-studied drugs
[58] [59].
For patients suffering from comorbid obesity and depression or anxiety; use
of psychotropic medications that may serve both goals may be a good choice
such as the selective serotonin re-uptake inhibitors fluoxetine and sertraline.
There are 9 studies of fluoxetine treatment with reported weight loss outcomes
with doses higher than those used for depression; while there was one small
study for sertraline with no significant findings. There were 3 articles for a
pooled analysis of the efficacy of bupropion for weight loss; two of them included diet as a co-intervention, and 1 study included exercise. The pooled
weight loss in the bupropion-treated patients was 2.77 kg at 6 to 12 months [58]
[59].

3.3. Behavioral Interventions & Exercise
Behavioral interventions for management of obesity include exercise, decreased
calorie intake and cognitive behavioral approaches. Trials of exercise and dietary
restriction to modify body occurred when work has become increasingly sedentary [60].
Behavior therapy is both the most studied and most effective therapy for
treating obesity at present [61]. Diettherapiesare is relatively ineffective in management of severe obesity in the long term [39]. Weight loss resulting from dieting is often associated with improvements in self-esteem, mood and body image
[46].
Behavioral interventions are recommended for psychiatric patients who are
suffering from obesity secondary to antipsychotic treatment. A large meta-analysis
showed that prevention of weight gain at treatment onset is more beneficial than
weight reduction after initiation of treatment in terms of acceptability & cost effectiveness [62]. Cognitive behavior therapy can be provided by registered psychologists and can also be provided by other trained health professionals such as
physicians, dieticians, exercise physiologists or psychiatrists [63].
Exercise is needed to be incorporated into every strategy intended to prevent
weight gain as well as to maintain weight loss over time. Evidence is accumulating the profound benefits of exercise for brain function, including improvements
in learning and memory as well as in preventing and delaying loss of cognitive
function with aging or neurodegenerative disease [64].
A recent meta-analysis found that lifestyle modification was superior to control and non-dieting interventions for reducing symptoms of depression, and
marginally better than dietary counseling and exercise-alone programs. Exercise-alone programs were superior to controls [65]. Improvement in mood
symptoms with exercise seems to be related to the dose and frequency of exercise; a 16 week exercise intervention was shown to be as effective as antidepressants in treatment of older depressed individuals; a recent study concluded that
DOI: 10.4236/ojpsych.2019.94020
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although 30 min of either moderate-intensity treadmill exercise or quiet rest is
sufficient to improve the mood and well-being of patients with major depressive
disorder, exercise appears to have a greater effect on the positively valence states
measured. Moderate exercise dose has therapeutic effect on major depression
but low dose exercise has not [66]. There is little research supporting the theories explaining the mechanisms for the exercise-depression relationship; these
theories include several physiologic and psychological mechanisms such as the
endorphin hypothesis, the thermogenic hypothesis, the monoamine hypothesis,
the distraction hypothesis and the enhancement of self-efficacy [67].

4. Conclusion
Obesity is a health problem with profound impact on both physical and psychological health. Comorbid psychosocial problems include depression, anxiety,
stigma, poor QOL, and sleep problems. Treatment strategies for obese individuals suffering from associated depression or anxiety may include cognitive behavioral approaches, exercise and SSRIs (fluoxetine) which have shown benefits in
improving both mood and obesity.
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